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PREFACE 

It was the best of times, it was the worst of times, it was the age 
of wisdom, it was the age of foolishness, it was the epoch of 
belief, it was the epoch of incredulity, ... it was the spring of 
hope, it was the winter of despair. . . . 

-Charles Dickens, A Tale of Two Cities 

Dickens, of course, did not have the contemporary dilemmas of modern genetics in 
mind. Indeed, we need to remind ourselves how short the history of modern genetics 
really is. Recognition that genetic traits are carried by deoxyribonucleic acid (DNA) 
occurred only about 40 years ago. Knowledge of the three-dimensional structure of DNA 
is only about 30 years old. The correct number of human chromosomes was not deter
mined until the mid-1950s, and Down syndrome was recognized only in 1959. It was not 
until in 1968 that the exact location of a gene was determined on an autosomal chromo
some, and the study of genes, rather than their protein products, has been possible for 
barely a decade. 

As the writer of Deuteronomy noted, "these things" are both "the blessing and the 
curse." The "new genetics" has spawned problems for society that may equal those 
spawned by the discovery of fire. Judgment on this will be possible only in a generation or 
more, provided that we have not all been consumed by the new metaphorical fire. The 
implications are far-reaching and dramatic, involving agricultural, environmental, ento
mological, and, obviously, human-health dimensions. New forms of food crops-those 
that grow in salt water, those that no longer require traditional fertilizers for nitrogen, and 
those that are bred to resist environmental assault, such as frost-will someday revolu
tionize worldwide agriculture. The application of new molecular knowledge will facilitate 
the breeding of larger and more fecund food animals. Newly created microorganisms
for example, those that feed on oil spills-as well as other newly patented life forms, can 
be expected to assume roles hitherto undreamt of. For humans, health implications are 
more predictable. Life expectancy will be prolonged, if not through the cure of such 
scourges as cancer and heart disease, then through the detection of genetic susceptibility 

xv 
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and therapeutic intervention. Genetic screening in the workplace may become com
monplace in an effort to prevent certain occupational diseases or as a rationale for not 
minimizing hazards. The detection of carriers of many genetic disorders will evolve as a 
consequence of great strides in the mapping of genes for the already-cataloged 3,400 
single-gene disorders. The opportunities for the detection of single-gene disorders pre
natally will be enormous. 

Biomedical research on humans continues to be governed by Health and Human 
Services Regulations supervised by local Institutional Review Boards and based on the 
Nuremberg Code. The code, which was adopted by the United Nations General Assem
bly in 1946, is founded on the premise that only certain types of medical experiments on 
human beings "satisfy moral, ethical, and legal concepts." These principles require, 
among other things, (1) the informed, voluntary, competent, and understanding consent 
of the subject; (2) a scientifically valid study based on animal testing and designed to yield 
fruitful results for the good of society not obtainable by other means; and (3) risks to the 
subject that are outweighed by the potential humanitarian importance of the study. 

Notwithstanding efforts to adhere to moral and ethical standards and values, the new 
genetic technology has created direct confrontations with both law and theology. The 
potential for germ-line engineering is the latest lightning rod. Those opposed to such 
developments call for governmental regulation, invoking what Alex Capron has called the 
"supreme irony" by seeking to endow government with the very eugenic powers they wish 
to avoid. 

Daniel Callahan reflected more than 5 years ago that genetic engineering has domi
nated all other issues in medical ethics. He also noted, with ambivalence, that "both the 
scientific community and the general public are more than ever prepared to go ahead with 
it" and that "those opposed to genetic engineering have not been able to mount generally 
persuasive arguments." These statements remain true today, as the contributions to this 
volume evidence. And we are still unable to move beyond the three "moral premises" 
Callahan identified, which seem to underpin this enthusiasm for genetic engineering: 
individual liberty to seek what one desires as long as it does not cause demonstrable harm 
to others; a risk-benefit equation that sees benefits clearly outweighing risks; and ad
herence to the notion of bene{icience, that it is always better to attempt to do good than to 
try simply to avoid harm. 

A new player has also joined the game, complicating the rules and risking other 
values. Corporate giants have sniffed the technological sizzle. Never shy with business 
incentives and actions timed to coincide with the declining research dollar, they have 
swiftly and decisively moved into the universities under the guise of a symbiotic rela
tionship and without claim of directed research. Many, but not all, academic institutions 
have become rapidly ensnared, leaving discarded idealists muttering audibly about con
flicts of interest and loss of freedom in academic research, and raising serious questions 
about appointments, promotion, and tenure when the denominator is profit. The corpo
rate-academic merger is becoming a reality with the passive acquiescence of government. 
As these connections grow deeper and the results are applied to society, government will 
rear its bureaucratic, and often commissioned, head: Do we need a government-spon-
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sored national genetics commission? Would a commission or board of the National 
Academy of Sciences be a wiser oversight group? And what implications flow from the 
involvement of National Academy members in industry? Should there be a commission 
or board with authority and accountability? 

How, in a free society, can or should we interdict research and development within 
private corporations that need not answer to any government agency, possibly until they 
have already applied their findings to a helpless public? And how do the dual matters of 
conscience and loyalty of the scientist accommodate to the military-medical-industrial 
complex? Does biomedical research for a country's survival operate beyond the bound
aries of morality, law, and rationality? Is it rational to demand that a scientist be responsi
ble for a work product that may be applied to an anticipated or unanticipated destructive 
use? This responsibility seems to place an untenable burden and constraint on scientific 
discovery. The scientific community as a whole, however, has an obligation to develop a 
moral conscience in these matters. But can society depend on the scientists and the 
scientific community for self-discipline and restraint? What of the unscrupulous, the 
unethical, or the negligent? Don't we need government, with all its implications, to 
safeguard our survival, with perspicacity to police the present, and with prescience to 
protect the future? 

The new ways of making babies without sex provide endless grist for the mills of 
moralists, theologians, philosophers, scientists, ethicists, people at large, and even law
yers. In this land, laws usually evolve in a reactive rather than a directive way. Hence, we 
have a flood of reproductive technologies, which include artificial insemination by donor, 
in vitro fertilization, oocyte retrieval and surrogate embryo transfer, the use of frozen 
embryos, ovum and sperm banks, and potential germ-like engineering techniques, with
out a clearly expounded public policy. We may also need to redefine maternity in a world 
where a child can have three mothers: a genetic, a gestational, and a rearing mother. And 
we should be developing policy about embryo selling and baby buying. As we write, terms 
like negligence, liability, duty, wrongful life, and wrongful birth have crept into the daily 
vocabulary of medical geneticists and obstetricians alike. 

Constant attention to the fetus and the anomalous newborn continues, and foes of 
abortion choice attempt to force their beliefs on others. In our last volume, Rev. Joseph 
Fletcher advanced the concept of fetal abuse for those women who damage their fetuses 
by alcohol or drug ingestion, and he questioned whether fetal damage resulting from the 
transmission of known harmful genes should also be so construed. In this volume the 
debate resumes, this time centered on fetal surgery and cesarean sections. 

Care of anomalous newborns remains at the height of controversy, with parents 
consumed by guilt and pondering moral culpability along with legal liability. Faced by 
Health and Human Service's "Baby Doe" regulations, an action that judicial description 
painted as "arbitrary and capricious," we have experienced direct government intrusion 
into the neonatal intensive-care nursery. These actions lack the civility, described by 
Judge David Bazelon, in which "human beings are the measure of value and humankind 
[is) the subject of enhancement," and have demonstrated an insensitivity to the complex
ities of decision making in this arena. The polemics surrounding the care of anomalous 
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newborns is not about to fade: federal legislation on this subject was enacted seven months 
after the Third Genetics and Law Conference, and new federal and state regulations will 
probably be in place by the time this volume is published. 

Meanwhile, the realities of environmental mutagens have dawned. Genetic suscepti
bility, occupational hazards, and random environmental risks have become prime public
policy concerns that remain unresolved. The roles of both government and private indus
try are explored in this volume. 

The remarkable advances in genetic technology involve our entire society. No single 
element of society-be it the executive, the legislative, or the judiciary; corporate in
terests, physicians, or lawyers-can satisfactorily resolve the evolving dilemmas. To
gether, we must accommodate conflicting values and ideas and assess health priorities, 
given limited resources. If we are to secure the complex options of a free society, we must 
acknowledge and respect personal reproductive freedom, support free scientific inquiry, 
and fight to retain academic freedom. We can find neither solace nor security in recent 
history, no assurance or safety from the evanescent present, and no certainty or promise in 
the threatening future. We must seek each other's counsel, carefully assess our oppor
tunities and their risks, and morally orient our policies. As with the preceding volumes, it 
is our hope that Genetics and the Law III will prove a constructive contribution to this 
collaborative assessment. This may not be "the epoch of belief," nor the "epoch of 
incredulity," but it is, hopefully, "the coming of the age of wisdom." 

AUBREY MILUNSKY 

GEORGE J. ANNAS 
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THE FUTURE OF GENETIC MANIPULATION 

MODERATOR: DAVID BALTIMORE 



I 

CAN WE CURE GENETIC DISORDERS? 

LEON E. ROSENBERG, M.D. 
e. N. H. Long Professor 
Department of Human Genetics 
Yale University School of Medicine 
333 Cedar Street 
P. O. Box 3333 
New Haven, CT 06510 

The question posed in this chapter-namely, "Can we cure genetic disorders?"-is 
straightforward. The answer is anything but simple, the best answer, in fact, being "Yes, 
no, and maybe." If cure is defined as dictionaries define it, (that is, "to restore health," or 
"to treat successfully," or "to succeed with a course of medical treatment"), then current 
approaches to some genetic disorders qualify. For instance, lifelong restriction of dietary 
phenylalanine in a neonate with classical phenylketonuria is likely "to restore health" and 
"to succeed with a course of medical treatment." Treatment of Wilson's disease with D

penicillamine and of congenital adrenal hyperplasia with adrenal steroid hormones and of 
diabetes mellitus with insulin are other examples of successful medical treatments of 
genetic disorders. But I contend that we ordinarily reserve the word cure for those situa
tions in which the cause of the disorder is eliminated and treatment can be discontinued 
without relapse (as in the cure of pneumococcal pneumonia with penicillin or of appen
dicitis by appendectomy). Given this more restrictive definition, the only genetic disorders 
that we currently cure are those that can be managed surgically (e.g., the correction of 
cleft palate, the repair of a congenital heart defect, or colectomy for familial polyposis of 
the colon). Even in these instances, the primary cause of the disorder (i.e., the genetic 
factors or mutations) has not been addressed. In truth, if we use elimination of the mutant 
gene as the criterion defining the cure of any genetic disorder, we will never cure any of 
them because new mutations are occurring all the time, and because I cannot foresee 
being able to replace defective genes by normal ones in all cells of an affected patient
regardless of how sophisticated we become in our ability to understand and manipulate 
DNA. 
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If, however, we are prepared to use the word cure to refer to a single course of 
treatment that restores health, then I believe that modalities other than surgery qualify, 
and it is these modalities that I wish to concentrate on. They include organ or tissue 
transplantation and gene therapy. Each of these modalities can, under optimal condi
tions, yield permanent restoration of health for a selected group of patients for whom such 
modalities are appropriate. I intend to explore the rationale for these approaches, as well 
as their limits and problems. I will concentrate on technical and medical issues but will 
mention some recent developments concerning the ethics of their use as well. 

TRANSPLANTATION AND GENE THERAPY 

Restricted Indications 

The first point to emphasize about the therapeutic potential of transplantation or 
gene therapy is that these modalities, at their best, are useful for only a small subset of 
genetic disorders. Neither will ever have any place in the treatment of disorders caused by 
chromosomal aneuploidy, such as Down syndrome or Turner syndrome. Neither can be 
directed at multifactorial traits, such as schizophrenia or anencephaly. Either modality is 
useful essentially only for those disorders caused by single gene defects in which the 
mutant gene is expressed in a single tissue or organ (i.e., blood cells), or in which damage 
is confined to a single organ (i.e., the liver). Both strategies (transplantation and gene 
therapy) seem most compelling for a small but important group of disorders affecting 
hematopoietic stem cells. These disorders include severe combined immunodeficiency 
(SCID), Wiskott-Aldrich syndrome, j3-thalassemia, sickle-cell anemia, aregenerative 
anemia, and chronic granulomatous disease. l For this group of disorders, I see no major 
strategic difference between giving the affected patient a bone marrow transplant (i. e., 
using another person's normal cells) and using gene therapy (i.e., putting the normal gene 
into the patient's own marrow cells). The risks and problems are quite different, as will be 
discussed below, but the aim is the same: to provide the patient with marrow cells 
expressing the normal gene. Because bone marrow cells are readily accessible and can be 
grown outside the body, these disorders are the prime candidates for either gene therapy or 
transplantation. 

Similarly, disorders of liver-specific gene products (PKU, glycogen storage disease
Type I, and ornithine transcarbamylase deficiency) or those affecting the liver exclusively 
or nearly so (Wilson disease and tyrosinemia) can theoretically be approached either by 
hepatic transplantation or gene therapy, provided the latter approach is made feasible by 
developing a means of directing the normal gene to liver cells. In the same way, both 
approaches could be considered for disorders affecting the kidney (Fabry disease and 
cystinosis). 

It should be emphasized that the vast majority of Mendelian disorders-and many of 
the most common and serious ones (e. g., cystic fibrosis, osteogenesis imperfecta, Hun
tington disease, and muscular dystrophy)-will almost surely not be approached by either 
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of these curative strategies because the disorder affects multiple tissues (as in cystic fibrosis 
or osteogenesis imperfecta) or because the affected organ or tissue is beyond the reach of 
transplantation or gene therapy (as in Huntington disease or muscular dystrophy). 

TRANSPLANTATION 

Problems and Limits 

I have already mentioned a considerable number of genetic disorders for which tissue 
or organ transplantation would seem an appropriate, perhaps even optimal, therapeutic 
strategy. Surely, bone marrow transplantation for j3-thalassemia, sickle-cell disease, or 
SCID, or liver transplantation for Type I glycogen-storage disease or neonatal-onset 
ornithine transcarbamylase deficiency would appear to offer major advantages over more 
commonly used symptomatic or palliative therapies. Since 1968, as reviewed by O'Reilly 
et aI., I nearly 150 patients with inherited disorders have received bone marrow trans
plants in curative attempts. Nearly half of these patients suffered from SCID, a group in 
whom successful engraftment occurred in ~60% of those treated. In two other condi
tions, Wiskott-Aldrich syndrome and j3-thalassemia, as many as 20 patients have re
ceived marrow transplants. Single-case reports for a lengthy list of immunologic, pha
gocytic, and storage disorders constitute the remainder of this patient population. In 
addition to this small population treated with marrow transplants, a handful of patients 
with Wilson disease, tyrosinemia, <XI-antitrypsin deficiency, and Niemann-Pick disease 
have received liver transplants,2 and another small group with cystinosis, Fabry disease, 
polycystic kidneys, and Alport syndrome have undergone renal transplantation. 2 

Why have so few patients with inherited disorders been treated with transplants? The 
first and foremost reason is that transplantation remains a high-risk procedure. Because of 
the need for ablative radiation and drug-induced immunosuppression, bone marrow 
transplantation carries with it an overall mortality of 20%-40%, and liver transplantation 
carries at least as great a risk. Second, transplantation programs exist at only a few centers; 
thus, accessibility is a real problem. Third, investigators have searched hard for less 
invasive therapeutic strategies, such as drug administration, transfusion, or enzyme re
placement. Fourth, the metabolic basis for many of these disorders and the tissue-specific 
expression of the relevant gene product have been appreciated only recently. 

Prospects 

There is little doubt that tissue and organ transplantation will be used more widely 
for genetic disorders in the near future. As increased experience leads to decreased 
perioperative risk, as newer immunosuppressive drugs reduce the incidence of rejection, 
as more is learned about the control of graft-versus-host-disease, and as the likelihood of 
developing such modalities as enzyme replacement therapy recedes, bone marrow trans
plantation and liver transplantation will be tried. That trend has already begun for bone 
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marrow transplantation in sickle-cell anemia, Gaucher disease, and other lysosomal 
storage disorders. It has begun as well for hepatic transplantation in tyrosinemia and 
Wilson disease and will soon be pursued for certain urea-cycle enzyme defects and other 
lethal disorders of hepatic function. How widely such transplant approaches will be used 
ultimately will depend on two issues: the collective and disease-specific benefit-risk 
experience and the rate of progress toward gene therapy. 

GENE THERAPY 

Scope and Definitions 

It is now almost 10 years since the first human genes were cloned by means of 
recombinant DNA techniques. In the ensuing brief interval, an enormous amount has 
been learned about the structure, location, and expression of human genes. This basic 
information has been translated rapidly into the availability of gene probes for the an
tenatal and postnatal diagnosis of a growing list of Mendelian disorders in humans. 3 This 
capability will doubtless continue to burgeon in the years to come and will bring here
tofore unavailable preventive programs with it. Such gene-cloning technology has not yet 
led to a single serious attempt to treat a human disease (i.e., altering genes in human cells 
to correct a human disorder), but such therapeutic strategies are much discussed in the 
scientific and lay literature.4-7 Gene therapy has been carried out in fruit flies8 and in 
mice. 9 How close are we to trying gene therapy in humans? What problems remain to be 
solved? Why does this matter engender such heated societal debate? I'll address these 
issues in the remainder of this chapter. 

Somatic versus Germline Strategies for Gene Therapy 

No intelligent discussion of gene therapy in humans can be undertaken without 
distinguishing between the insertion of genes into somatic cells and their insertion into 
germ cells. Somatic cells, such as bone marrow or liver cells, belong to a single individual 
and can undergo mitotic division only; they have no potential for affecting the individual's 
progeny or the human gene pool. Tampering with the genetic material of somatic cells 
mayor may not help the individual from whom the cells are obtained, but it cannot affect 
anyone else. In contrast, inserting genes into fertilized eggs or early embryos carries with it 
the possibility that the gene will be integrated into all the cells of the developing orga
nism-including the gonads; thus, the inserted gene may be capable of being transmitted 
to the initial recipient's progeny. Simply put, the inserted gene could become a hereditary 
trait. This fundamental distinction cannot be overemphasized. Failure to appreciate it has 
led to much of the cacophony regarding human gene therapy. 7 As stated earlier, I see very 
little difference between inserting a normal ~-globin gene into the marrow cells of a 
patient with sickle-cell anemia and replacing that patient's marrow cells with normal cells 
by transplantation. Thus, I see no fundamental ethical problem with somatic-cell gene 
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therapy. In my view, such somatic cell therapy is a rational and appropriate strategy for 
the treatment of those genetic disorders that meet the criteria discussed earlier. But a 
lengthy number of required steps must be met before this rational strategy becomes a 
clinical reality (Table I). 

Steps in the Development of Gene Therapy for Somatic Cells 

This list of steps begins with ascertaining that the benefit-risk assessment for the 
disorder favors gene therapy. In essence, this means that gene therapy should be consid
ered only for serious disorders for which the current treatment is unsatisfactory. There are 
many genetic disorders that, unfortunately, meet the dual criteria of being both serious 
and poorly treatable. Hence, there are many disorders that qualify as candidates. 

The second requirement involves isolating and cloning the normal gene whose 
mutation leads to the particular disorder being considered. It is startling to realize that this 
once formidable obstacle is now essentially trivial. Over 100 human genes, each poten
tially useful in the gene therapy for a particular genetic disorder, have already been 
c1oned,3 and this list grows weekly. But merely isolating the cloned gene is only the 
beginning. 

The third requirement for somatic-cell gene therapy involves the definition of the 
regulatory sequences necessary for obtaining the expression of the gene in the cells. Most 
genes act, of course, by coding for the synthesis of a single gene product-usually a 
particular protein. This protein will not be produced unless regulatory sequences, called 
promoters or enhancers, activate the "coding" sequence. 10 Rapid progress is being made 
toward understanding both the composition of those regulatory elements and the means of 
ligating them to the coding portion of cloned genes. 10 This step will, therefore, not be a 
long-range obstacle to gene therapy. 

The fourth requisite step involves integrating the cloned gene and the regulatory 
elements into the genome of the recipient cells. This is currently the greatest obstacle to 

TABLE I. Steps in the Development of Gene Therapy for Somatic Cells 

I. Ascertaining that benefit-risk assessment favors gene therapy. 

2. Isolating and cloning the normal gene. 

3. Defining the regulatory sequences necessary for the expression of the cloned gene. 

4. Integrating the cloned gene and the regulatory sequences into the genome of the recipient cells. 

5. Propagating the recipient cells in appropriate tissue of the patient and providing them with the selective 
advantage. 

6. Regulating the production of the gene product by the recipient cells. 

7. Continuing evaluation for untoward effects of the treatment. 
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somatic-cell gene therapy and has, in no way, been solved. A variety of means are being 
employed to get genes into recipient cells: direct injection, bulk uptake, membrane 
fusion, and the use of viral vectors. 5 All strategies have significant unsolved problems. 
Injection, membrane fusion techniques, and bulk uptake are inefficient modes (success in 
only 1 in 10 million cells) and demand that the cells with inserted genes have some way of 
being recognized and selected for. Packaging human genes in viral vectors circumvents 
the efficiency problem but raises new problems, including the malignant transformation 
of the recipient cells and the spread of the virus particle to other cell types. 11, 12 All of 
these delivery systems share one enormous problem, namely, the inability to control the 
site of integration of the inserted gene-among different cells in the same experiment, or 
among different therapeutic attempts. Such random integration raises the real possibility 
that untoward efforts may be produced in the recipient cells. The most talked-about 
complication is activation of a cellular oncogene. Interference with gene expression is as 
plausible a problem, thereby raising the possibility of rendering the recipient cell hetero
zygous at any given autosomal locus or even hemizygous for X-linked loci in males. 

The fifth step requires that the treated cells containing the inserted gene be returned 
to the patient in such a way that they will grow and proliferate. This, too, is a very major 
problem. Even if we take the most simple example of bone-marrow-cell modification, we 
confront real problems. For instance, treatment of ~-thalassemia by inserting a normal ~
globin gene into marrow cells of an affected patient will be without value unless the 
treated cells have a particular selective advantage over the mass of untreated cells in the 
patient's bone marrow. Such an advantage may be provided by ablative radiation of the 
patient's marrow or, theoretically, by radiating only a small portion of the bone marrow so 
as to offer a suitable physical location for the treated cells to "home" to. Alternatively, 
cotransfection with a drug-resistance gene, followed by treatment of the patient with that 
specific drug, might provide the cells with an advantage. 13 For certain disorders, such as 
the inherited severe combined immunodeficiencies, recipient cells containing the normal 
gene may have a natural selective advantage over untreated cells. In my view, this makes 
such disorders the most immediately attractive candidates for gene therapy. For disorders 
involving genes expressed selectively in other organs (such as the liver), this problem is 
even more formidable. Means must be found to deliver the recipient cells to that organ 
and to enable them to grow. Hepatocytes tum over very slowly compared to marrow cells. 
In fact, little cellular proliferation takes place in this tissue. This slow turnover may pose 
an enormous obstacle to hepatic-cell gene therapy because the treated cell will not divide 
and share its new information with daughter cells. 

The sixth required step involves the regulation of gene expression. Most inherited 
disorders are characterized by a synthesis of too little of a particular enzymatic or struc
tural protein. The goal of gene therapy is to increase, above some critical value, that 
particular gene product. For some proteins, like hemoglobin, two different polypeptides 
(a and ~ globins) must be found, matched, and joined together if the hemoglobin 
tetramer is to function. Pathologic consequences occur when one or the other chain is not 
made in sufficient amounts. If gene therapy for such a disorder is to be clinically useful, 
restoration of the balance of synthesis of both chains is required. Whether this will occur 
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with the random insertion of the particular gene into the recipient cell's genome depends 
on an understanding of the mechanisms used to achieve balance. Such an understanding 
is not at hand. For those gene products that work by themselves, the issue of feedback 
regulation and control of synthesis is germane as well. 

Finally, we come to the seventh step, which involves long-term evaluation for 
untoward effects of the treatment. This step is followed after the introduction of any new 
experimental therapy. Each treated patient must be carefully observed for beneficial as 
well as harmful results of the intervention. 

From the foregoing, it should be obvious that major technical problems remain to be 
solved before somatic-cell gene therapy is used in humans. How long will it take to 
overcome these problems? Which disorders are the best candidates for such treatment? 
Who should determine when such treatment is first to be used? I am confident that 
careful experiments, the use of animal systems, and the development of new technology 
will provide reasonable answers to these questions in the next few years. Ultimately, I see 
somatic-cell gene therapy as a viable strategy for a limited number of disorders affecting 
bone marrow cells, and perhaps for another small group of conditions affecting such other 
somatic cells as hepatocytes. 

Problems in the Development of Germ-Cell Gene Therapy 

Whatever the magnitude of the unsolved issues regarding somatic-cell gene therapy, 
they are minuscule compared with those involving germ cell therapy. Perhaps the magni
tude of this problem can best be appreciated by looking at the same steps discussed for 
somatic-cell gene therapy (Table I). Immediately, we come to the crux of the difference 
between the two strategies, namely, ascertaining that benefit-risk assessment favors gene 
therapy. For which disorders is germ-cell gene therapy theoretically appropriate? In which 
clinical settings would it be considered? When one attempts to answer these classic 
questions, the limits of germ line therapy become immediately apparent. I have no 
problem in recognizing a number of disorders that could benefit from effective germ-line 
gene therapy. The general features of such disorders would be these: major clinical 
consequences (morbidity and mortality); the affecting of multiple tissues or a single tissue 
unreachable by somatic-cell gene therapy; serious damage done prenatally; and the lack of 
any other efective means of therapy, either currently or in future serious contemplation. 
Given these four criteria, such disorders as cystic fibrosis, Duchenne muscular dystrophy, 
and Tay-Sachs disease appear on the list of possible target conditions. But how do we 
identify the affected zygote? Each of the above disorders is inherited as an autosomal 
recessive trait (cystic fibrosis and Tay-Sachs) or an X-linked one (Duchenne muscular 
dystrophy). Thus, couples at risk have a 1:4 chance with each pregnancy of having a 
severely affected offspring. Even if we developed perfect tests for the prenatal detection of 
these disorders, such testing would not identify the particular embryo for which germ line 
therapy would be required unless the prenatal detection could be accomplished within a 
few cell divisions of fertilization. Because I think that capability a most unlikely one, and 
because it is irrational to treat all fertilized ova when only one out of four is at risk for the 
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disorder in question, I think germ line therapy is a serious option in only a handful of 
settings, such as for the offspring of two people with oculocutaneous albinism or with 
sickle-cell anemia-all of whom will be affected with these disorders inherited as auto
somal recessive traits. 

Even in these very rare circumstances where such intervention might be appropriate, 
all the other steps noted in Table I would need to be addressed. Because the inserted gene 
might find its way to all of the recipient's cells, including the germ line, this form of 
therapy is potentially heritable. This unique feature of germ line therapy raises very 
serious ethical problems. It raises as serious scientific ones, because the earliest attempts at 
germ-line insertion in animals suggest that lethal effects on the offspring of the recipient 
may be a common complication. 14,15 If additional animal studies support these dire 
results, germ-cell gene therapy in humans will simply be excluded as a rational 
therapeutic strategy. 

ETHICAL CONSIDERATIONS 

Clearly, the cure of inherited disorders by either organ/tissue transplantation or gene 
therapy raises important ethical questions that our society must consider. A number of 
other papers in this book address these questions in detail. I wish only to emphasize that 
we already have a most valuable starting point for this societal discussion. It is the report of 
the President's Commission for the Study of Ethical Problems in Medicine and Bio
medical Research, entitled Splicing Life. 16 The commission studied the social and ethical 
issues related to gene therapy in humans and then produced a penetrating, cogent, and 
readable document. Among the many contributions of this book, one concerned the 
prerequisites to the development of an effective public policy regarding genetic engineer
ing in humans. The commission identified four such prerequisites: (1) educating the 
public about genetics and about the historical context of genetic manipulations; (2) 
clarifying the concerns underlying simple slogans; (3) identifying the issues in ways 
meaningful to public policy consideration; and (4) evaluating the need for an implemen
tation of oversight within and outside government. Those of us in the scientific communi
ty who believe that the genetic manipulation of human cells may one day cure disorders 
and, thereby, reduce human suffering must be prepared to participate in the societal 
debate that has already been joined and to redouble our educational efforts toward all 
groups among our citizenry. Only by so doing will we quiet the public concern that gene 
splicing might remake human beings and reply to the worry that this technology chal
lenges deeply held feelings about what being human is. 

I shall close with two brief quotes from the commission's report, which return us to 
the focus of this paper on medical treatment: 

As a product of human investigation and ingenuity, the new knowledge (about 
gene splicing) is a celebration of human creativity, and the new powers are a reminder 
of human obligations to act responsibly. 
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The aid that these new developments may provide in the relief of human suffer
ing is an ethical reason for encouraging them. 
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I thank Dr. Milunsky for inviting me to participate in this conference, which I do with 
some misgivings. It is humbling to be introduced and watched over by Dr. Baltimore, 
who has been at the center of the science of which we will speak and of the historic 
leadership taken by the scientific community in not only self-regulation, but alerting the 
public to the difficult ethical and social issues raised by recombinant DNA research. 

I would suggest that the lessons to be learned from the recent history of the regulation 
of recombinant DNA research are similar to the issues involved in the regulation of other 
activities central to this conference, including the treatment of newborns with genetic and 
other handicaps and the control of new reproductive technologies. I will focus on the 
recombinant DNA controversy and suggest analogies with other genetic technologies. 

DISTINCTIONS BElWEEN SCIENCE AND TECHNOLOCY 

Distinctions between science and technology, or basic and applied research, may not 
be useful in discussing the social control of scientists' activities. In defending the "necessi
ty offreedom," Dr. Baltimore, writing in 1978, conceded that 

the arguments pertain to basic scientific research, not to the technical applications of 
science. As we go from the fundamental to the applied, my arguments fall away .... 
[Tlhere are many technological possibilities that ought to be restrained. I 

I have no criticism of the reasons cited by Dr. Baltimore for opposing restrictions on basic 
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science, because I am generally in sympathy with them. He emphasized that such 
restraints commonly flow from ideological bases and are more likely to be generally 
disruptive of science than to provide the intended specific constraint. Even if we concede 
that these are good reasons, in general, for allowing basic science to flourish unfettered, 
there are problems in starting with the view that technology or applied research warrants 
regulation, but science, or basic research, should be nearly immune (Figure 1). 

First, the distinction between science and technology is not always clear. The dis
tinction blurs as the interval between basic and applied research narrows. Less than 10 
years elapsed between the discovery of recombinant DNA techniques and human applica
tions, closely followed by profit-making uses. Basic and applied research are conducted by 
individuals who work concurrently in corporate settings and academic institutions. Some
times, it is difficult to say whether a particular project conducted in either setting is basic 
or applied. I review research protocols as a member of the biosafety committee of a 
company and have difficulty distinguishing basic from applied research. The distinction 
may be largely a matter of intent. Whether or not a scientist is working on a project from a 
desire to understand the physical universe or from a desire to develop a patentable item 
cannot be determined solely by the nature of the research. Imagine a jockey on the 
practice track who hits a horse with a whip and claims, "I am concerned with the 
conduction velocity of nerves." How would one disprove his claim? There may be an 
analogy with the question I am asked most often as chairman of our institutional review 
board: "Is this project research or innovative therapy?" Regulation of the former is consid
erably more stringent than of the latter. Although there are some litmus tests that may 
clearly put a project in one category or the other, the question often reduces to one of 
intent, answerable only by the investigator, whose conflicts of interest may lead him or 
her to be a less than ideal judge of whether institutional review is needed. 

A second reason that the regulation of basic science may sometimes be appropriate is 
that, at some point during the basic research phase, it may become impossible to prevent 
the transition from basic to applied. This is more clearly a problem when the techniques 
are inexpensive or are easily copied by people or countries beyond the reach of regulation. 
As we will undoubtedly hear later, artificial insemination is now widely practiced by 
women in their homes, using common turkey basters, with sperm donated by friends or 
acquaintances. I am not among those who believe that this practice demands regulation, 
but those who do now realize that if there was a compelling state interest in regulating 
artificial insemination, the time to assert it was long ago, prior to the first human 

1. Distinction blurs as the interval narrows between basic and applied research. 
2. Potential for regulation may be lost at some point during the basic research phase. 
3. Doing harm is worse than failing to do good. 
4. Even basic science is not value-free. 

Figure I. Reasons for regulating science and technology. 
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application. I share Dr. Baltimore's views regarding the covert reasons and hazards of such 
control. I only wish to make the conceptual point that if it is conceded that the technology 
may be so worrisome as to justify restriction, the timing of that intervention may have to 
be during the basic research phase. 

Third, I would suggest that the harms caused by suppression of research, serious 
though they are, are different, in a moral sense, than the harms caused by research itself. I 
am using the word harm here in the narrow sense of physical injury. Defenders of science 
commonly argue that suppression may "harm" those millions of persons who die or suffer 
from diseases that could have been prevented if research had not been suppressed. I think 
this is a misuse of the word harm. A more accurate term would be failing to help. 
Although failing to help a person in need may be tragic, it is not generally considered as 
clear a moral wrong as positively harming that person. Every day we all fail to help many 
of the millions of starving persons around the globe. Each of us has the resources to save 
many lives, at very little personal sacrifice. However wrong this failure may be, including 
the awareness that preventable deaths occur, it is not commensurate with killing a single 
one of those persons. Doing harm is worse than failing to do good. This is a widely shared 
principle in our society, reflected in the long-standing legal principle that there is a clear 
duty not to harm others, but very little duty to come to the aid of a person in peril. There 
are, of course, exceptions, when it is reprehensible not to help. Examples would include 
situations in which one had promised, or contracted, to care for another, or the responsi
bility of a government to provide basic needs for its citizens. And avoiding harm, like any 
principle, is not absolute. Doing harm may be justified, for example, when there is likely 
to be compensating benefit or, even in the absence of benefit, when there is consent. But 
as Jonas put it, scientific progress is optional; the duty to avoid harm is not. 2 Maxine 
Singer and Paul Berg stated it more strongly: "We share the belief ... that it is unaccept
able to harm others."3 Because the potential risks of new technologies often do not have 
clear or likely benefits for those at risk, exposure to risk requires something like consent. 
That is part of the justification for public involvement in the regulation of new 
technology. 

Although the risks of recombinant DNA research, in retrospect, appear to have been 
overstated by some, the drive to limit that research may have been justified if viewed from 
this perspective. Had 1,000 people died from a disease-bearing E. Coli, escaped from a 
basic science laboratory, I believe it would have been considered a more serious moral 
issue than the 1,000 deaths that occurred from a disease whose cure was prolonged or 
missed because of the delays in research necessitated by regulations. 

Finally, I believe that the attempt to find a distinction between science and tech
nology may be another example of the relentless search for a distinction between value
free and value-laden activities. No activity, none, is value-free. Scientists engage in 
research for a variety of self-serving reasons, some of them quite innocent, some laudato
ry, some corrupt. Just as those who would restrict science often do so for ideological 
reasons, so do governments support science, in general or in particular areas, for political 
and ideological reason. The military-industrial complex supports much research that 
would be considered basic science, with motives that could not be considered value-free. 
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We will hear more in the next few days of government attempts to regulate the 
treatment of handicapped newborns, in some cases resulting in great harm to these 
newborns. In the final Baby Doe regulations, the federal government, while reiterating its 
commitment to the value of treating handicapped infants the same as nonhandicapped 
infants, acknowledges that, in some circumstances, it may be permissible to withhold or 
withdraw life-sustaining treatment. The criterion it puts forth for justifying such nontreat
ment is alledgedly a purely technical or value-free criterion, namely, when there is no 
medical benefit. As an example, the regulations explain that it would be permissible to 
withhold life-sustaining treatment from an anencephalic newborn, arguing that there is 
no "medical" benefit because the infant is dying. They are, of course, mistaken in this 
analysis. The medical benefit of a particular treatment-mechanical ventilation, for 
example-for such an infant is potentially the same as for a normal infant: it maintains 
respiratory functions. What the government means to say is that it isn't worth it, presum
ably because the infant cannot experience a psychological or social benefit from having its 
respiratory functions maintained. This is a value judgment with which all reasonable 
people would concur, but a value judgment nonetheless. 

OrHER CONCERNS ABOUT RECOMBINANT DNA RESEARCH 

I have been discussing the regulation of recombinant DNA research with regard to 
the alleged physical risks to the community. This was the first reason for discussing the 
regulation of such research, but it has been displaced by other considerations (Figure 2). 
The potential conflicts of interest created by individuals who work for or invest in such 
corporations while maintaining basic research laboratories in academic institutions will be 
discussed more extensively later in the conference. I will make only the simple point that, 
although the existence of conflicts of interest does not imply that such conflicts will result 
in actions that are against the public interest, it does suggest that some checks or review 
might be appropriate. Conflicts of interest, including personal financial gain, are not new 
in academia. Physicians who do clinical research and collect personal fees have more 
obvious and immediate incentives that could interfere with judgments about protecting 

1. Public health hazards: escape of harmful bacteria. 
2. Conflicts of interest among investigators: industry in academia. 
3. Human applications. 

A. Organic risks to individual subjects. 
B. Effects on evolution. 

1. Somatic cell changes. 
2. Germ cell changes. 

Figure 2. Concerns about recombinant DNA research. 
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patients' interests, and the risks of harm to identifiable persons in such settings are greater 
than the likely harms from basic science research. 

Finally, the concerns about human applications involve two issues. The first
protecting research subjects from risk-is currently well-regulated by extensive federal 
regulations through the institutional review boards. I believe that there is no serious 
controversy about the need for such regulation. Although federal commissions will un
doubtedly continue to identify the problems and inadequacies of the IRBs, there is also 
consensus that they have served us all well, providing a reasonable balance between the 
interests of science and those of potential subjects. 

The concern about effects on human evolution are twofold. First, there is the 
acceleration of evolution that can occur when genotypes are influenced by human choice 
rather than natural selection. I refer here to applications involving somatic cells, such as 
the replacement of specific defective genes. Because these choices will obviously be value
laden, it seems unarguable that such decisions should be made in a public way, ensuring 
the involvement of those who may be stigmatized. We should recognize that eugenic 
proposals and policies are alive and well in our society. Pamphlets in doctors, offices that 
advertise the availability of prenatal diagnosis for Down syndrome unavoidably imply a 
value-judgment about the desirability of having a child with that condition. The pe
jorative implications of such advertising cannot be avoided by emphasizing freedom of 
choice or the positive aspects of having such children. Imagine, if you will, a pamphlet in 
your doctor's office, paid for by the U.S. Department of Health and Human Services, 
informing clients that they are at risk for giving birth to a child who may be a female or a 
black. The pamphlet, of course, would emphasize that there are good and bad aspects of 
having such a child, that many people enjoy such children, and that whether or not you 
choose to have such a child is entirely your business. By selecting some genetically 
controlled physical characteristics for advertising, we declare our concern about the so
called negative aspects of those conditions. 

The other concern about effects on evolution involves the replacement or alteration 
of genes in germ cells. This methodology obviously presents the possibility of more rapid 
or dramatic changes in the gene pool of successive generations. Similar questions of 
eugenics will arise. These strike me as quantatively but not qualitatively different from 
those surrounding somatic cell manipulation or other techniques that affect the gene 
pool, such as treating manifestations of gene activity in a way that alters the reproductive 
fitness of affected individuals. We have been involved in this kind of genetic engineering 
for centuries, and I do not think there is reasonable debate that we should stop "playing 
God" in this way, if that is a proper term for it. 

SOME SUGGESTED GOALS 

I will close by responding to Dr. Milunsky's request that I identify the values that 
should be considered in discussions about the regulation of science and technology. 
According to the theory of the ideal ethical observer,4 an action can be considered right 
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only if it can be approved by an ideal observer with the following characteristics (Figure 
3). He or she should have access to all readily available and relevant facts; be able to 
vividly imagine the feelings of those who are most affected-put himself or herself in 
other people's shoes; should have no vested interests; should not be overwhelmed by 
emotions that cloud critical thinking; and should be consistent, in the sense of appealing 
to generalizable principles, which should result in treating similar cases similarly. 

Maximizing these goals requires a public process. Opening up the regulatory process 
will increase access to relevant facts. Noble though the process begun at Asilomar was, it 
failed to gain support initially because those present did not include some of the kinds of 
expertise needed to make informed judgments about the risks of microbes' escaping from 
the laboratory, such as expertise in infectious disease and epidemiology. The Asilomar 
conference was also criticized because it consisted predominantly, though not exclusively, 
of those with vested interests. It is beside the point that the individuals involved were 
extraordinarily concerned with public safety, to the point of imposing a moratorium on 
themselves and proposing regulations that, in retrospect, were too strict. The decisions 
violated the procedural requirement of including those with different and competing 
interests. The process that eventually occurred-rowdy, hysterical, prolonged, and often 
foolish-did result in regulations that not only allowed the science to go on with minimal 
interference, but that were also acceptable to the public precisely because they came out 
of a public process. 

CONCLUSION 

In summary, I believe science, technology, and the public interest will be served by 
recalling a few basic principles (Figure 4). First, doing harm is worse than failing to do 
good. The ancient medical injunction-"First, do no harm" -is based on this principle. 
It implies a conservative, or cautious, approach. Second, good ethics start with good facts. 
This principle will always include facts and expertise that are not available to the scientists 
doing the research, who will not only lack important knowledge but will not know what 
they don't know until there is broad discussion. Finally, important decisions should not 
and cannot be made exclusively by those with vested interests. These are arguments for 
process. Some of the substantive principles that should be considered were reviewed by 

1. Omniscient (knows all relevant facts). 
2. Omnipercipient (is able to vividly imagine feelings of those involved). 
3. Disinterested (has no vested interests). 
4. Dispassionate (is not overwhelmed by emotion). 
5. Consistent (uses generalizable principles). 

Figure 3. The ideal ethical observer. 
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1. Doing harm is worse than failing to do good. 
2. Good ethics start with good facts. 
3. Important decisions should not be made solely by those with vested interests. 

Figure 4. A few basic principles. 

Callahan. 5 This strong call for public decisions on issues that involve the public interest is 
never pleasing to those who see the issue differently, particularly those who are under
standably eager to get on with the science and its potential benefits. It only reminds them 
of the wisdom of the sage who said, "If all the ethicists in the world were laid end to end, it 
would be a good thing." 
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UNSPLICING THE GORDIAN KNOT 

Legal and Ethical Issues in the "New Genetics" 
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A decade ago, Aubrey Milunsky and I met to discuss the possibility of a project on genetics 
and the law. In our meetings, I proposed that we prepare a treatise on this subject, 
whereas Aubrey, correctly sensing how extensive the topic is, favored a symposium with a 
variety of speakers. As we all know, the result has been this series of conferences, of which 
this one is the third. 

It is remarkable to me, in looking back at the issues discussed at that first meeting
issues such as genetic screening for sickle cell, PKU, and Tay-Sachs, and liability for 
inadequate genetic counseling-that the issues then seen as arising in the future were not 
the ones that have been most central as events actually unfolded. I Simply put, fancy 
alterations in reproductive technology-up to the point of cloning and parthenogenesis
are not the major concerns of today. Even at the second national symposium, relatively 
little attention was paid to the issues of genetic engineering, the topic to which all of 
today's meeting is devoted. 2 

Nonetheless, despite the shifts in specific technologies that have been addressed, this 
series of symposia has served to illustrate certain recurrent issues that are posed by "the 
new genetics." As I see it, these four issues are 

l. Justice and fairness, whether in ensuring equitable access to powerful new 
genetic tools or in redressing the burdens that result from the natural genetic 
lottery. 

2. Well-being and the avoidance of harm , whether in ensuring that new methods of 
treatment are not employed prematurely in human beings or in keeping the 
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welfare of patients, especially the unborn or the just born, at the center of 
decision making. 

3. Autonomy and choice, whether in ensuring that genetic counseling remain 
nondirective and respectful of the values and goals of each person or in respect
ing the dilemmas created by the unprecedented biomedical powers as they relate 
to reproduction, from the test tube to the scalpel of a team performing fetal 
surgery. 

4. For want of a better word, the "genicity"-that is, the genetic nature-of the 
subject. 

All of these common points have important ethical and legal manifestations that 
will, I am confident, reappear in many specific guises in our three days of meeting at this 
third symposium. But it is the fourth one on which I have been reflecting in particular of 
late because to some extent it cuts against the grain for me to recognize it. There is an 
understandable tendency in bioethics to look for certain broad principles that apply as well 
to one area of medicine and research as to the next. In one way or another, do we not 
repeatedly find ourselves grappling with the same problems-such as the difficulty of 
weighing risks against benefits, the necessity of making decisions in the face of uncertain
ty, the challenge of identifying the appropriate decision makers, and, above all, the agony 
of allocating scarce and critically important resources?3 Indeed, modern medicine and 
research are fields of such great interest to philosophers and lawyers, among others, 
because they crystallize in so notable a fashion so many of the most important issues for 
society, ours or any other. 

But although the general problems recur-as do the broad principles with which we 
attempt to grapple with them-it seems to me that the onward march of genetic tech
nology makes ever more prominent certain unusual, perhaps unique, features of "the new 
genetics," as compared with other biomedical fields. Artificial respirators and the other 
concomitants of intensive care may leave us with the problem of deciding when life ends 
and death occurs. And heart transplants-or mechanical implants-may initially startle 
the public and seem to pose the issue: What is a human being? And psychoactive drugs or 
electrodes implanted in the brain may raise in new ways concerns about freedom and 
responsibility. But the very externality of these interventions, their very separateness, 
means that after the startle effect wears off, the problems raised by these techniques fall 
back into our existing categories-which does not mean that they are quickly or easily 
resolved, merely that they are familiar beasts with close relatives already in the bioethics 
zoo. 

From the very first, however, I have had the sense that the desire to fit all the 
problems presented by the new genetics into this existing "zoology" was doomed to 
failure. When genetic screening was increasing rapidly in the 1970s, the suggestion was 
made that people were worried by the resulting identification-particularly when screen
ing was carried on by the state or by other large organizations-because of the way it 
probed people's fundamental identity, their genetic thumbprint, the taproot of their very 
being. 4 Likewise, when recombinant DNA entered public consciousness with the mor-
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atorium on certain experiments and the Asilomar conference, the resulting public con
cern could not be fully explained by the risks of laboratory mishaps with microorganisms; 
instead, the public debate rested on the sense (perhaps intuition is the better word) that the 
techniques posed problems different from those of ordinary safety because they could 
lead, intentionally or otherwise, to transformations in human genes. For this reason, the 
story of Dr. Frankenstein became the common metaphor;-though I personally feel that 
Hawthorne's tale of "Rappaccini's Daughter" has more to tell us of the perils involved. 6 

All of this says, however, that a technology that might peer into our genes and even 
transform them cuts to a deeper level of psychological significance than do others in 
biomedicine, however technically spectacular they may be. Though we have in common 
with other species not merely the building blocks of DNA but actually most of our genes 
themselves, we still believe that our particular collection of genes is what makes human 
beings unique and distinctive. And though we share this collection of genes with our 
fellow human beings, we also regard our particular genes-along with our particular 
environment-as that which makes us individuals. 

Thc mythic qualities of this "genicity" issue, which is such an unusual and dis
tinctive feature of that segment of bioethics and law that is the topic of this symposium, 
put me in mind of the poor man Gordius, who became King of Phrygia and in gratitude 
dedicated his wagon to Zeus. The pole of the wagon was attached to the yoke by an 
intricate bark knot that no one was able to untie. As you recall, when Alexander the Great 
came to Phrygia, he severed the knot with a single blow of his sword. 

So, too, Watson and Crick announced to the world a little more than three decades 
ago that all life is based on an intricate, twisted, self-replicating helix, a biological 
Gordian knot. In the late 1960s and early 1970s, biochemists and molecular biologists
in a series of experiments associated with such names as Berg and Jackson, Davis and 
Mertz, Cohen and Boyer-found the restriction endonucleases that could cut through 
that knot and, going Alexander one better, were able to splice in more biological rope and 
retie the knot, giving it new functions. 

I have never been entirely sure what to make of the story of the Gordian knot. 
Plainly, it usually signifies a dramatic solution to a perplexing problem-as, by analogy, 
the development of the recombinant DNA techniques that I have just mentioned. But 
there is also a suggestion about it of shortcuts, with resulting ill consequences. The oracle 
had foretold that whoever untied the Gordian knot would become leader of all Asia-and 
though Alexander went on to great victories, particularly in conquering Persia, he fell far 
short of leading all Asia, and neither he nor his empire survived for long. 

And so, moving to an ethical and legal use of the symbol of the Gordian knot, I think 
we must acknowledge that, as individuals and as a society, we may be smart before we are 
wise. Therefore, we should return to the challenging task of untying the knotty issues 
posed by the new genetics through patient analysis rather than by attempting in a single 
stroke to break the knot apart. Indeed, borrowing from the example of the biologists and 
chemists, perhaps we could think of our task as unsplicing the knot rather than simply 
untying it-in other words, looking into each twisted strand, sorting it out, and putting it 
back together in a clearer and more useful way. 
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For the past decade, many people have made beginnings at this project. Because this 
is not a test to see who will be ruler of Asia, we can take pleasure in the progress that others 
have made, with no thought that any single examination will be conclusive. I like to think 
that the report on Splicing Life that the President's Commission submitted in November 
1982 to the president and Congress, like the hearings that Representative Albert Gore, Jr., 
held on that report and subsequently, 7 helped to make the knot of ethical and social issues 
easier to understand, a process that will continue at this meeting. 

Yet, the temptation to seek the easy solution will remain. We saw this again last 
June, when a resolution was announced on behalf of a large group of clergy-from Jerry 
Falwell to the presiding Episcopal bishop of the United States to 25 Roman Catholic 
bishops and archbishops-that called for a prohibition of "efforts to engineer specific 
genetic traits into the germline of the human species. "8 That document was based on a 
mistaken view of the technology and how rapidly and precisely it would enter medicine. 
More important, the mechanism suggested by the signatories-a federal ban on germ-line 
genetic engineering-would be either ineffective or, if effective, almost certainly produc
tive of exactly the opposite results intended by the well-meaning clerics. The irony is how, 
once again, one sees the truth of Santayana's dictum that those who do not understand 
history are bound to repeat it. It is appropriate, as the theologians said, for our society to 
be concerned about avoiding the dangers of human eugenics, which stains more than one 
page of the history of this century. But it is naive not to see that a proposed ban on any 
genetic manipulations that affect the germ line would, in legislative hands, be trans
formed into a general prohibition, subject to certain exceptions as determined by some 
process-leading, for example, to a board with the authority to allow certain exceptions 
"in medically indicated cases." In other words, trying to ban a technique that will have 
some beneficial uses is sure to lead to a new eugenics, in which someone or some group 
will decide which diseases will be treated and which will not. The lesson of history that 
the clerics forgot was that eugenics poses no great danger until it is backed up by the power 
of the state, well-meaning or otherwise. 

Finally, the statement last June illustrates how a simpleminded blow at a Gordian 
knot shatters a complex problem into a thousand little pieces without helping anyone to 
understand what was really causing the perplexity in the first place. The call for a ban, for 
example, proceeded on the assumption that inheritable changes are irreversible, which 
mayor may not always be true. By focusing on inheritance as the key factor, it obscured 
what seem to me to be crucial differences between efforts to overcome manifest illnesses 
caused by single genes and efforts aimed at altering complex characteristics associated with 
many genes, particularly efforts aimed at "enhancing" certain capabilities. Such a dif
ference can be made conceptually, and we need to ask whether, in actual practice, such a 
line can be drawn between enhancement and repair if sufficient care and attention is 
devoted to the effort. If not, we would then face the question whether that is reason 
enough to ban the whole field. 

These are the sorts of hard questions that deserve continued attention in many 
quarters, including from the advisory-not regulatory-commission that would have 
been created under a bill adopted by the U. S. Congress in 1984, though vetoed as part of 
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a larger NIH authorization bill. 9 The great shame of alarmist resolutions is that they 
divert attention and effort from the hard work that needs to be done on the ethical, social, 
and legal sides of this field, to match the vigorous and imaginative work being done on the 
scientific side. 

As I said at the outset, I believe that such efforts will return to some common 
issues-issues that pose challenges of enormous importance: 

First, can we find ways for this technology, one of the most awesome and powerful 
ever discovered, to make the world more just? To do so, we must, of course, ensure that 
those who labor in this field will reap fair rewards for their efforts and that unnecessary 
barriers or disincentives will not be erected that would discourage further discoveries and 
new useful applications of the techniques-matters that will involve finding appropriate 
governmental regulations and academic-industrial relations. To do so, we must also try to 
find ways to ensure that problems of importance to many people-not only in terms of 
genetic diseases, but also regarding the use of science to overcome the adverse effects of 
the environment, from workplace safety to adequate foodstuffs-will be addressed. It 
would be a great loss if efforts are directed solely to matters of the highest short-term 
financial return. And finally, we must be concerned with equitable access to the fruits of 
the process. 

Second, can we find a means of honoring the ancient dictum of medicine-"Above 
all, do no harm"-while doing more than standing still? When the Hippocratic warning 
was formulated, there was little of benefit that medicine could offer; today, despite the 
large areas of ignorance and limited technology that remain, medicine can make a great 
deal of difference-for the good-for many very sick patients. Thus, too literal an 
application of "Do no harm" would mean, "Risk nothing, even on the probability of 
doing good." In my view, it is wrong to suggest that safety lies in inactivity-for as 
protective as that may seem for those who have the genetic lottery on their side, it is a 
safety bought at the expense of those deprived of a chance for a better life through a 
creative use of the new genetics. Of course, there is need for care to minimize the harm 
that could come either to individual patients or to society at large. But experimentation 
presents some risk, no matter how carefully planned and conducted, and we cannot afford 
to reject all experimentation. Thus, those charged with the responsibility for rules and 
regulations should be as creative in developing workable safeguards as the geneticists have 
been in developing the new scientific knowledge and techniques. 

The third set of challenges, as I suggested at the outset, revolve around the matter of 
choice. All new technologies raise ethical problems because they create new possibilities 
for action, new necessities for decision. Sometimes, the need for choice can lead to 
ethical embarrassments, as Governor Richard Lamm of Colorado discovered recently 
when-in discussing the problems that life-prolonging technology has created for se
riously ill people-he confused their right to avoid futile (and often very expensive) 
treatment, a right that in practice seems so often to be ignored, with what he is quoted as 
having described as their duty to forgo such treatment. 10 If we are to minimize such 
difficulties and confusions in the application of genetic technologies, we will need to spell 
out the ways in which ethical principles can aid in decision making, from prenatal 
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diagnosis to the care of handicapped neonates. It is not enough to elaborate such princi
ples as self-determination or such legal doctrines as informed consent; we must also splice 
in appropriate strands of such concepts as community and intergenerational responsibil
ity, concepts that will also emerge in the presentations at this symposium. 

Finally, a careful approach to our Gordian knot-rather than the simplistic swing of 
a sword-may help to untangle our confused but still important notions of the specifically 
genetic aspects of this entire field. Although this task sounds esoteric, it is ultimately a 
matter that should concern everyone. Some of what is found may prove, once unwound, 
to be less than unique. Indeed, on examination, many of the oft-repeated objections to 
genetic engineering as "playing God" prove merely to be concerns over particular risks 
rather than challenges based on the inherent unacceptability of the fact of tampering with 
genes. II Insights and illuminations of this sort provide another reason for encouraging
and supporting-broad-ranging studies by publicly accountable bodies, charged not with 
regulation but with examination, elucidation, and education. 

This, then, is what I take our common task to be at this symposium-whether we are 
talking about biotechnology, new ways of making babies, or the avoidance of genetic 
diseases-namely, to see the ways in which our particular topics may help our society 
better to understand and resolve issues of fairness, of well-being, of choice, and of what is 
special about the subject of genetics. 
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DR. DAVID BALTIMORE (Director, Whitehead Institute for Medical Research, Mas
sachusetts Institute of Technology): Dr. Rosenberg, one implication of your talk was 
that we will not have to consider very much in the way of gene therapy, because most 
things that can be handled by gene therapy can also be handled by conventional 
transplantation. Conventional transplantation has been limited by the immunologic 
barriers that make it difficult to transplant from one individual to another, and the 
notion of gene therapy as a way around this problem is that it allows autologous 
transplantation. So I assume that you believe that transfer of bone marrow and other 
tissues between individuals is now a matter of routine medical practice and that the 
transplantation barriers are becoming close to zero. 

DR. LEON E. ROSENBERG: No, I did not mean to imply that at all. I believe that, in the 
coming decade, we will see organ transplantation more widely used to cure genetic 
diseases in individuals. I in no way believe that that will be the ultimate therapy for 
those diseases. Medicine doesn't seem to have a very good way of producing ultimate 
remedies. We do what we can today with the expectation or the hope that something 
better will come tomorrow. It seems to me quite likely that appropriate gene therapy of 
somatic cells in the autologous fashion that you mentioned will be a better means of 
treatment tomorrow than bone marrow transplantation of heterologous cells is today. 
There are already successes with individuals who have been cured of J3-thalassemia by 
bone marrow transplantation. I know of no example yet where we are ready to do gene 
therapy today. And my point in all of this is to emphasize that I truly do not believe that 
there is very much of a distinction between curing J3-thalassemia with one's sister's 
bone marrow cells today and curing J3-thalassemia with the administration of one's 
sister's J3-globin gene into one's own cells tomorrow. 

DR. DAVID BALTIMORE: That certainly clarifies things for me. I would like to ask about 
two different kinds of genetic therapy. One I would like to call gene insertion (into 
somatic cells) and the other I call gene replacement (designed for heritable change). The 
second is not something that I see as possible, and in fact, there may be some very 
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strong theoretical barriers to its use. Moreover, it is not even terribly useful, because it 
requires the preidentification of disease in a fertilized egg, which, if feasible, could be 
handled perfectly well not by abortion, as we have only a single cell, but by elimina
tion. So I don't see what the fuss is about. Dr. Fost, why did you go to the extreme of 
saying that it may require putting a brake on basic research, because it is such a great 
danger? 

DR. NORMAN FOST: No, I'm sorry, you misheard me. I did not mean to say that. What I 
said was that I didn't think there should be a fuss about it. I see these as being 
quantitative and not qualitative distinctions from all sorts of other genetic engineering 
that we now do. As I said, the argument could possibly be raised that you could 
accelerate evolution a little bit faster, but even that is exaggerated. I think that the 
ethical issues are the same as those involved in all research involving human subjects: 
risk-benefit analysis being assessed through institutional review mechanisms and proxy 
consent, which I think is now reasonably well-handled, and the evolutionary question. 
I don't see it as different from things that we're now doing in affecting the gene pool by 
treating the reproductive fitness of certain individuals. So I don't think it warrants a big 
fuss. 

DR. DAVID BALTIMORE: I hope you understood that I, too, was not raising a big fuss, but 
identifying where some of it had been heard. Let me take the example you give and try 
to elaborate on what I understand to be your line of reasoning. If it were impossible to 
identify a mutant gene in a single germ cell without destroying it, a slight delay might 
be required until fertilization and division had occurred and the blastocyst stage was 
reached. There may be people who feel a greater repugnance at destroying even nascent 
life rather than undertaking risky treatment. Those people, with the aid of physicians, 
might say that is is better to attempt a genetic treatment than to destroy the embryo. I 
would also raise another issue concerning serious diseases such as cystic fibrosis. If there 
was a genetic treatment, some might argue for treatment only after birth. If that were 
done systematically by injection of the relevant gene, which the vector would carry not 
only to the specific malfunctioning cells but also to the gametic cells, some would 
simply say that that is an acceptable price to pay. Why not change the gametes, too, if 
that were possible? The objection is that by using this approach to cure this individual, 
we would be affecting future progeny. This is one of the reasons that I have such 
problems with the notion of a ban on anything that has to do with the germ line. What 
is different about the germ line? If in that case you were reasonably assured that the 
effect would be limited to cystic fibrosis, why not cure the grandchildren as well as the 
children? The next question is: If we know how to do it, can we undo it? Then, we have 
that additional question: Will we be able to overcome or remove whatever we put in? 
All these questions are fundamental. It seems to me that those are at least the questions 
that one would want to ask and not assume the outright answer that, if it has to do with 
the germ line, then it is automatically out of bounds. 

DR. NORMAN FOST: I don't believe it is appropriate to make an outright ban on anything, 
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but there is a very important distinction between the germ line and somatic cells that 
your discussion glosses over. In the germ line, as chromosomes are transmitted to 
further generations, they are segregated from one another, and so the insertion of a 
gene anywhere but in the place where the lesion is runs the extremely high probability 
that, in the next generation, it will not be there. It will be a loose cannon sent through 
all the rest of the progeny but would itself not be serving any purpose. Thus, I do not 
believe for an instant that it would be acceptable. That's why I say that it must be 
replacement and not insertion if it's to happen in the germ line. 

DR. BERNARD DAVIS: Dr. Baltimore, you properly emphasized the importance of the 
distinction between intervention in somatic cells and germ line cells, and clearly, that 
is going to be a major source of discussion for a long time to come. I can hardly imagine 
that we are not going to succeed in getting permission to go ahead with the somatic line 
of therapy, but the germ line part is much more complicated. However, I was disturbed 
by how you presented it because you defined one as affecting the gene pool and the 
other, if I understood you correctly, as not affecting the gene pool. Now, the gene pool 
is the sum total of all the genes in the next generation of any species, and as J. B. S. 
Haldane pointed out many years ago, even a change in the tax structure affects the gene 
pool of the next generation if it has any effect on the differential fertility of different 
individuals. Now, let's take the example of someone with hemophilia who ordinarily 
would not have children. If you get a somatic cure in that person and that person is 
quite healthy, then there is every reason to expect that that person will be more likely to 
have progeny than otherwise, and that those progeny will carry the gene for hemo
philia. You will therefore be affecting the gene pool of the next generation not in a way 
that I worry about, because we all know that the reservoir in recessive diseases is so huge 
that the increment in anyone generation would be negligible. Nevertheless, you'll be 
affecting the next generation's gene pool negatively, whereas, if you could replace or 
correct the hemophilia defect in the germ line, you would also be affecting the next 
generation, but in a different way. I wonder if you would accept perhaps the substitu
tion of the concept of a direct versus an indirect effect on the next generation. I have 
taken the trouble to spend so much time on this because this is not just a matter of 
trivial difference of phraseology. This is the heart of the issue with which Mr. Rifkin 
was able to mislead a group of well-meaning clergymen into what I think was an 
unfortunate position, because he painted a picture of enormous effects on evolution, 
playing God and all that. And so I wonder if you would accept this correction in 
definition? 

DR. DAVID BALTIMORE: I completely accept it. In fact, I only mentioned the germ pool 
in that it is a theoretical fact that, if you change one gene, you change the numerator a 
little. But, in fact, the actual change that could be produced in the germ pool by 
genetic manipulation is so trivial compared to a whole variety of other effects, including 
the tax structure, as to fall into insignificance. I completely agree. 

DR. RUTH HUBBARD: I wanted to ask Norman Fost and Alex Capron what models they 
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would propose for opening up the public process and making it more inclusive. I've 
been bothered since the beginning by the narrowness of the process. Take a symposium 
like the one we're at right now, which is in Boston, where there are many people in the 
women's health movement, the disabilities rights movement, the Third World people's 
health movement, and yet those people, by and large, aren't here-Partly not at the 
podium and also excluded because of the fees that are charged-and I'd like to have 
your ideas of how one would open this up. 

DR. NORMAN FOST: Obviously, one can always broaden the process. I myself wouldn't 
characterize the last 10 years of the regulation of genetic technologies as a narrow 
process, though. One can criticize Asilomar as possibly narrow, but that quickly gave 
way to everybody from the Cambridge City Council to the u.s. Congress getting into 
the act. At least within our own country, I don't think anyone who had something to 
say lacked access, that is, at least those people who have access through education and 
status and so on. I agree with you that there are people who always lack that access, but 
insofar as we have public debates on decision making in any regulatory issue in this 
country, we've had it on this one. I agree with you that that is an imperfect process and 
that we can always strive to do it better, but I don't think the word narrow can be used to 
describe it. 

MR. ALEXANDER CAPRON: I think the concern that Dr. Hubbard raises is one that we 
have to keep at the forefront. The experience of the last decade has shown that this is an 
issue that people, once introduced to it, do not regard as something that is solely the 
province of scientists, or beyond our general understanding. I think we should begin by 
urging greater attention to the issues of human genetics as part of the biology curricu
lum of secondary schools. Genetics is in some ways a rather accessible subject. The 
basic principles can be set out, and then their social relevance can be discussed, such as 
the way in which genetics, unique aspects aside, ties in with medical care and access to 
health care. If it's a powerful technology, it raises questions about other powerful 
technologies, which are sometimes dollar-dependent in our society. The President's 
Commission, when it met, held hearings across the country, and we heard from 
ordinary citizens when we met in Los Angeles, Atlanta, Boston, Florida, and so forth, 
so that I think it is possible to have a process that is open and reaches out. I don't think 
it's necessarily all that has to be done through national symposia like this or national 
commissions. When the debate was going on in Cambridge, as messy as some people 
found it, there were booths on the sidewalks with people passing out literature and 
discussion. Dr. Fost used the word rowdy for some of that, and it probably was, but I 
think that's also healthy. So, I would suggest that we be alert, and reminders such as 
your own make us alert. I welcome that. 

DR. NORMAN FOST: Let me say the word rowdy is most appropriate especially for the then 
mayor of Cambridge. 

DR. RUTH HUBBARD: I think the Cambridge hearings were a good model because they're 
the only ones I'm aware of that in fact called on people other than those who usually 
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have access to the kinds of decisions we're talking about. I am worried about the models 
that you are proposing and not going beyond because it seems to me that we're sticking 
with a process where the people who are doing the work are making the decisions. 

DR. NORMAN FOST: Sorry, I didn't mean to say that by rowdy it was bad. In fact, it was a 
popular event. 

A PARTICIPANT: I disagree with something that Alex Capron said regarding this issue of 
"First, do no harm." First, an empiric point. I would disagree with the suggestion that 
the chance of being benefited by a visit to the doctor is greater than 50-50. About 80%-
90% (by actual study) of all visits to the doctor for primary care are for conditions for 
which there is no effective treatment. Where there is no benefit in the technical sense, 
the risk-benefit ratio is obviously high. That's not to deny the value of other things that 
doctors do in the way of support, but in the technical sense, "Do no harm" is still an 
appropriate injunction because the possibility of benefit is still low. Second, at a more 
theoretical level, as I suggested, the principle doesn't just come from medicine. It's a 
principle basic to all societies. If you have a bunch of people together on a desert island, 
they would surely agree very quickly, "No harming here, no unconsented touchings, 
no battery." But if someone said, "I have another idea for a rule. I think you have to 
help people, too. I think we should have rules that compel people to find benefits and 
to come to the aid of those in peril." If history is any guide, it would be a reluctant rule, 
and most societies would not come around to it-not because it's not important and 
not because we don't want to encourage and nurture and avoid restricting people who 
want to help others, but we wouldn't compel it as we would the injunction to do no 
harm. 

MR. ALEXANDER CAPRON: I would take issue on two levels. The first is that, although it 
is certainly true that most visits to the physician involve what are called "the worried 
well," I think that the notion of standing still and doing no harm means doing nothing. 
I think that's a mistake. I am amazed to hear a physician and ethicist embrace as 
warmly as you did, Dr. Fost, the legal doctrine that there is no liability for failing to aid 
someone. It is true that there is no liability. You may stand next to an 8-inch pool of 
water and watch a 2-year-old child drown, and the law will not impose any penalty on 
you if you are not the guardian or caretaker of that child. I think society at large would 
look at you then and make a moral judgment that is very different. I think that, in this 
case, we are dealing with moral and ethical judgments about our fear that we will slide 
down some slippery slope that is very steep and glassy, and that we should be concerned 
about sliding down because we have no foothold. But other times, I think our ingenuity 
should be applied to saying, "Let's find the foothold so that we may move forward 
without sliding down that slope, for those who might benefit by an intervention." We 
do owe them something, and even if we are not legally bound to do that, morally we do 
owe some remedy to those who are in need. 

DR. LEON E. ROSENBERG: There is no modality that we currently have in the medical 
armamentarium that has been accomplished without doing harm. Whether it be 



34 DISCUSSION 

surgery for an inflamed appendix or the use of penicillin to treat an infection. Every 
medical modality that has ever been employed has done harm on its way to doing good. 
It seems to me that to project this as an absolute is not consistent with the history of 
medicine. 

DR. HENRY MILLER: I have a comment that many of you perhaps will find reassuring or 
perhaps unsettling or merely mundane. There is a great deal of discussion about the 
oversight that's necessary or desirable for gene therapy, whether somatic or germ line. 
I'd just like to remind you that, under existing federal statutes and regulations, there 
will be both local (through institutional review boards) and central (through the FDA, 
for example) regulation of both the processes and the products that are employed in 
gene therapy. The product, of course, will presumably be DNA with or without the 
presence of some appropriate vector, and we intend to regulate this as a biologic 
product analogous to vaccines or interferon. So there will be a great deal of regulation 
of this, a formal consideration of risk-benefit concerns, and a great deal of scrutiny in 
individual subjects for a variety of side effects, some of which Mr. Capron alluded to in 
theoretical terms. 

MR. ALEXANDER CAPRON: I'll take the opportunity to respond to Dr. Rosenberg's addi
tions to the harm-benefit debate that the principle is not an absolute one of doing no 
harm. An appendectomy involves harm. It involves benefit and harm, as all medical 
interventions do, or at least risk of it. The principle is no harm without compensating 
benefit. To the degree that we try to avoid harm, we obviously forgo benefits, and any 
restrictions on any human activity (not only research) runs the risk of precluding or 
delaying or reducing the onset of benefits. So there's no question about it. The question 
is what the proper trade-off is, and the modest point that I want to make is that you start 
by at least not harming people unless there's some compensating benefit. Harming 
them without any clear likelihood of any benefit is worse than failing to benefit them. 
Unquestionably, we are delaying and possibly forgoing altogether some benefits by 
protecting people from harm. 

A PARTICIPANT: I'd like to respond to that and link it to Dr. Miller's comments. As a 
person who believes that there are some areas that should concern us here, although I 
hope in a nonalarmist way, I'm not sure that I would be fully satisfied with the notion 
that the FDA or local institutional review boards will be reviewing. It would be beyond 
the scope of institutional review boards, and I believe also, in light of our recent 
experience with the prenatal kits for neural tube defects and the consideration the FDA 
gave there, even beyond the scope of the FDA, that societal risk as a whole is the 
grounds for not approving an otherwise acceptable form of experimental treatment. 
That is to say, those bodies are not well positioned or even authorized, it seems to me, 
to say that they have some idea that a society in which this capability existed would be a 
less good society than we are today, and therefore, they do not want to allow that 
experiment to go forward. So, if we are concerned that that question will arise, that will 
need another mechanism, and we cannot simply say the FDA or the IRB will take care 
of it. 
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DR. AUBREY MILUNSKY: I did come to learn, although I did know something before I 
came. I knew that there was little truth in justice, and now Alex Capron has just told us 

that there is no morality in law. Hopefully, I'll learn deeper lessons later. 

MR. ALEXANDER CAPRON: There are no other deeper lessons. 

DR. AUBREY MILUNSKY: Dr. Hubbard mentioned that we had excluded the poor and 

others who are underprivileged. We have clearly not done that. We have provided 
entry fees that are much lower for representatives of neighborhood health associations 

and other organizations; in addition, the American Society of Law and Medicine has 
always responded to appeals or applications by individuals asking if they could come to 

a meeting if they lacked the necessary admission fees. 
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The rapid development of molecular genetic technology in the past decade has opened up 
exciting new vistas for the application of this technology to the manufacture of important 
biological molecules, as well as to the diagnosis and treatment of inherited diseases. The 
enthusiasm attending this development in the research laboratories of universities and 
medical schools generated an equal stir in the corporate world, where the possibilities for 
commercial exploitation of these dramatic scientific advances were immediately 
appreciated. 

The story of the birth and the phenomenal postnatal growth of the biotechnology 
industry in the United States has been told many times, and I do not wish to repeat it in 
any detail here. New venture companies, by the score, as well as new divisions of large 
established firms, have sprung up in response to a general perception that opportunities 
for substantial commercial profit from genetic engineering were just over the horizon. 

These new enterprises have depended heavily on the technical knowledge of the 
academic scientists working in this field, as virtually all of the expertise initially was in the 
academic institutions. Faculty have been employed as consultants and, in many in
stances, have been allowed to share equity interests in the new corporations in exchange 
for their technical advice. In still other cases, faculty members independently, or in 
partnership with venture capitalists, have formed new companies to exploit ideas derived 
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from their research. Patents held by faculty have sometimes been the basis for the 
establishment of new companies or have been offered by their owners to existing com
panies on a licensing basis. The medical schools and universities have also entered into 
arrangements with these new biotechnology enterprises through patent licensing, joint 
ventures, or agreements to share new information in exchange for some sort of ongoing 
financial support. In addition, companies have contracted with academic institutions 
through grants for the support of faculty research. 

There is a general opinion that a very substantial fraction, perhaps half or more, of 
all the senior scientists working in molecular genetics in the major research institutions in 
this country have some industrial connection. Certainly, most of the medical schools and 
universities in which these scientists work have by now entered into some sort of institu
tional arrangement with one or more biotechnology companies, and many of the leading 
research institutions have multiple arrangements of this kind. However, to put this in 
perspective, it is important to understand that support from private industry is still a 
relatively small part of the funding for research in universities in the United States. Recent 
estimates by the National Science Foundation put the corporate contribution, from all 
sectors of industry, at only 6%-7% of the total. Although the corporate contribution is 
increasing, it is dwarfed by the government's share, which accounts for almost three 
quarters of the total university research budget. Nevertheless, as federal support of medical 
research begins to level out and the competition for these fixed resources continues to 
grow, academic institutions are increasingly prospecting for new sources of support. For 
this reason, the possibility of cooperative programs with the new biotechnology industry 
has looked very attractive to most of the major medical schools and teaching hospitals. 

Industrial support of applied research and development in academic institutions is 
hardly new. For many decades, corporations have sponsored academic research in the 
physical sciences, especially chemistry, and in engineering. Faculty members in en
gineering schools, and in departments of chemistry, physics, and applied science, have 
been employed as consultants by industry, have benefited from patent licensing, have 
served as company directors, and have even held equity interests in businesses. Many 
research-oriented universities and engineering schools have long had special programs for 
corporations that offer access to information about new research in exchange for corporate 
support. 

But the phenomenon we are talking about here is not quite the same thing. Whereas 
the older academic-industrial liaison usually involved the engineering and the applied
science faculties and tangible technological products in fields that were relatively mature, 
the biotechnology corporations are a brand-new industry, spawned in direct response to 
revolutionary basic-science discoveries in academic laboratories. Most of these new com
panies are highly speculative, as they have been launched primarily on the expectation, 
rather than the reality, of marketable products. Most of the initial profits depend on public 
perceptions and expectations of profitability rather than on actual new products or sales. 
Furthermore, the essential property of these new firms mainly consists of patent rights to 
new ideas or processes. There is intense competition among the companies to obtain these 
patent rights from the scientists working at the cutting edge of a rapidly evolving field. 
Every new scientific report is carefully scanned for its commercial potential, and every 
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new graduate student, research fellow, or young faculty appointee is viewed as a potential 
employee. The feverish atmosphere generated by this competition is directly communi
cated to the university laboratories and classrooms because so many senior faculty are 
involved, and so many fortunes are being made overnight. All of this sets the new 
biotechnological academic-industrial complex apart from most of the more traditional 
associations between universities and industry that have existed in the past. 

This new development has created serious problems for the universities, which have 
been described so often that no further detailed recitation is needed here. The presidents 
of most of the leading research universities in this country have publicly voiced their 
concerns about this issue, including Bok of Harvard, Giamatti of Yale, and Kennedy of 
Stanford. They have recognized that corporate support has both positive and negative 
aspects, and that universities must be vigilant to ensure that the negative aspects will not 
dominate the arrangements. Each of these institutions has published guidelines for avoid
ing some of the problems. Their major concerns are that financial arrangements between 
faculty and corporations may lead to secrecy, delay in communicating ideas and reporting 
new results, neglect of teaching responsibilities, and constraints on freedom to choose 
research topics. 

The solutions proposed vary somewhat in their details but agree essentially in princi
ple. No arrangement should be accepted that limits a faculty member's freedom to work 
on problems of her or his choice or that restricts the communication of ideas and research 
results. Brief delays to allow sponsoring companies a reasonable opportunity to evaluate 
their patent interests can be permitted, but otherwise there should be no impediment to 
the free exchange of information with colleagues and students. Faculty members must not 
spend more than a minor fraction (usually 20%) of their time working for corporations 
(exclusive of time spent on contracted research) and should not have an operating or 
managerial responsibility in any corporation. Rules about patent arrangements vary, but 
there is general agreement that universities ought to share in the benefits with the faculty 
member, that the granting of exclusive patent rights should be avoided if possible, and 
that it is best if universities, not faculty members, hold patents and negotiate with corpora
tions on behalf of their faculties. 

All of these general guidelines are fine as far as they go. I would like to add a few 
more suggestions of my own: 

1. Whatever guidelines are adopted should be the result of full faculty deliberation 
and consent. 

2. As guidelines are necessarily general, university administrations should establish 
standing committees to review individual arrangements and to make recommen
dations for the resolution of specific problems. 

3. All arrangements should be fully disclosed. Faculty should disclose their finan
cial arrangements to the university administration; university administrations, 
for their part, should publicly disclose any special arrangements that they may 
have with faculty members or business corporations. 

4. In my opinion, it would be better if these arrangements (for both the university 
administration and its faculty) did not include the holding of equity interest in 
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any business venture with which the university or its faculty have been involved 
through research and development contracts, consultations, patents, and so 
forth. Through these latter kinds of arrangements, universities and business 

corporations can help one another in areas of mutual interest. Corporations may 
also see fit to assist the mission of universities by contributing to their general 
support, and universities may choose to invest their endowments in the purchase 
of equity shares in various unrelated business corporations. But in all of these 
relationships, the university must remain at arm's length, independent of and 
uninfluenced by corporate policies and objectives. Equity in corporations with 
which the university or its faculty are directly involved changes the university's 
arm's length position and raises the possibility of conflict of interest. 

To maintain the confidence and support of the public, the university must be seen to 
be unbiased in its expert judgments and committed primarily to the public interest 
through the pursuit of new knowledge and the cultivation of scholarship and education. If 
it has a financial stake in the outcome of the research that its faculty do or in the scientific 
judgments that they are called on to make (which is what an equity interest would mean), 
its objectivity will surely be questioned. Furthermore, the university's impartiality in 
dealing with its faculty may be severely strained if the research programs of certain faculty 
members, but not of others, offer the possibility of significant financial benefits to the 
institution. Such problems and temptations can never be totally avoided, but contractual 
arrangements, clearly defined and publicly disclosed, are much less likely to subvert the 
university's basic philosophy than are equity-sharing arrangements. 

The argument against faculty members' owning equity interests in biotechnology 
companies that support their research or that employ them as consultants may be more 
debatable than the argument against universities' owning equity in such companies, but I 
believe it is no less sound. Like the universities to which they belong, faculty members are 
expected to be unbiased and objective. This expectation is called into question when 
faculty members publish research dealing with products or processes in which they have a 
vested financial interest, or when they publicly express their professional judgment about 
such matters. Of even greater concern, however, is the influence that investment in a 
company may have on faculty members' interest in their teaching reponsibilities, their 
willingness to talk about their work with their colleagues, and their supervision of graduate 
students and postdoctoral fellows. 

The problems arising from the academic-corporate merger result from fundamental 
differences between the parties to the merger. Universities and investor-owned corpora
tions have different purposes and philosophies. Universities, if they are to cooperate 
successfully with corporations, need to have the benefit of carefully thought-out 
guidelines. 

Beyond those guidelines, however, is a basic consideration often forgotten by hard
pressed universities as they seek additional research funding from industry: corporate 
support is not likely ever to be of great importance in the overall picture. The present very 
modest contribution of corporations to medical research will probably increase in the 
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future, but it seems clear that university medical research will continue to be largely 
dependent on government grants. Charitable foundations, gifts, and endowments will 
probably continue as a distant second source of support, with corporations a poor third. 
Corporate interests are generally not consonant with the basic purposes of academic 
biomedical research. Except for a relatively few wealthy and enlightened corporations that 
are genuinely interested in supporting medical research and education as a public service, 
most biomedical corporations can be expected to provide only modest support at best. The 
new genetic-engineering companies will contribute to molecular genetic research in the 
schools for only as long as the industry lacks the technical expertise and the trained 
personnel now mainly centered in academic institutions. Once the new companies have 
the requisite in-house capacity, they will lose interest in the schools because they will find 
it cheaper and more efficient to do their own research and development. They will 
probably continue to use the consulting services of senior faculty, and they will always be 
interested in licensing commercially promising patents, but no great outpouring of indus
try support for academic programs in molecular genetics-or any other field of medical 
research, for that matter-should be anticipated in the future. Schools would be making a 
serious error, in my view, if they were to bend their policies in search of greater industrial 
support. That support will not ever be very substantial, and its single-minded pursuit may 
jeopardize university traditions of far greater value. 

I therefore predict that the academic-corporate partnership will prove of much great
er benefit to the biotechnology corporations than to their academic partners. Some 
academic scientists will get rich, and some of the stronger research institutions will have 
received substantial help for their research programs in molecular biology. Royalties from 
patents will be a modest source of support for a few schools. By and large, however, there 
will be no industrial bonanza for academic research. 

When that sobering fact begins to be generally appreciated, universities and medical 
schools will realize that they must look elsewhere for support of their research programs. 
Academic scientists who have been caught up in the entrepreneurial excitement will have 
an opportunity to sort out their priorities. They will need to decide whether they wish to 
remain as full-time academicians or whether they prefer careers in industry. Values in 
academic life are different from those in business, and it is difficult to be a good professor 
and a good biotechnology entrepreneur at the same time. Few faculty members will be 
able to do both, and few academic institutions will allow them to try. 
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Commercial applications of molecular genetics and cell biology have resulted in a flurry 
of entrepreneurial activities among academic biologists and universities eager to cash in 
on the financial side of this technological revolution. The situation is not unique to 
biology. It is following the path of other disciplines that have formed close partnerships 
with industry, including nuclear and petroleum engineering, computer sciences, nutri
tion, electronics, and chemistry. Nevertheless, the current debate that has centered on the 
commercial ties of academic biologists has been more widely publicized than at any time 
in the past. Several hypotheses may be offered to explain this phenomenon. 

The commercialization of biology occurred rapidly, and considerable media atten
tion was given to the discoveries and the personalities involved. By the time many 
biologists developed commercial interests, a widely publicized controversy over the safety 
of recombinant DNA techniques had already taken place. The social and ethical issues 
associated with gene splicing provided grist for the public's concern over the commercial 
activities of its pioneers. The confluence of social and ethical debates with commer
cialization of science generated a larger public reaction to the latter. 

A second explanation centers on the perceived role of biomedical science in society. 
Unlike other scientific and engineering fields that have developed linkages with the 
private sector, biological research has been closely associated with public health. The 
public expectations of this area of research are greater than they are of such areas as 
chemistry or computer sciences. Moreover, the preponderance of funding for biomedical 
research comes from social resources. Consequently, in the public consciousness, the 
conjunction of these factors-namely, the sources and goals of funding-makes the 
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academic entrepreneurs in biomedical science accountable for their commercial activities 
in ways that other scientists are not. I 

However, I would conjecture that the distinction between the goals and funding of 
biomedical research and those of other commercialized disciplines provides only part of 
the answer. The types of university-industry relationships in biology are more varied, 
more aggressive, more experimental, and more indiscreet than they have been in similar 
historical circumstances. A significant number of new firms in biotechnology have sprung 
directly out of academia. By contrast, in the microelectronics field, most firms were 
spawned directly from industries that were recipients of U. S. Department of Defense 
contracts. Z 

Another explanation that sets biotechnology apart from other academia-industry 
partnerships was advanced by Congressman Albert Gore (D. Tenn.). According to the 
Congressman, in the past there has always been a distinction between pure and applied 
research in the means by which technology is transferred from academe to industry. Gore 
observed that, in genetic engineering, "there seems to be no phase of applied research: the 
discovery of the basic scientists may go directly and swiftly from the laboratory bench in 
the university into a profit making venture."3 As a result of the omission of the intermedi
ate stage, Gore believes that an unusual set of ethical issues results. 

An additional factor that helps to account for the vehemence of this issue is that our 
society has changed. In the post-Watergate period, we have become more sensitive to 
conflicts of interest. Laws have been passed to protect society from unsavory kinships 
between the public and the private sectors. Public interest groups monitor corporate 
influence on government agencies. As a consequence, the public and the media are more 
sensitive to allegations that public funds are being misused or that private interests are 
exploiting social r~sources. Public universities have been sued for violating their mandate 
to serve the general interest. 4 Recent attention has also been directed at faculty misuse of 
federally supported projects. 

The public perception of science, by and large, still portrays the contemporary 
scientist as a selfless discoverer of truth, despite efforts on the part of sociologists and the 
media to show otherwise. The marriage of science and Wall Street portends an illicit affair 
to most people. Perhaps this attitude is an outgrowth of the American Puritan tradition 
that financial gain distorts truth and values. 

Why should we be concerned about what our universities or their faculties do to raise 
money? For one thing, universities and their faculties are a national resource. Our 
government depends on the expertise in academe for public policy formation. Second, 
universities are recipients of substantial government support, which implies some respon
sibility and accountability. 

Much of the debate on the commercial ties of university faculty has centered on a 
number of issues involving the conflicting missions of business and academe. These 
include the control of intellectual property, the openness and accessibility of scientific and 
technical knowledge, the commingling of funds, the ownership of tangible research 
property, the use of public research funds for private business interests, and the influence 
of entrepreneurial faculty on the education of students. These are serious issues, and they 
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have been aired to some extent in media coverage, university debates, and congressional 
hearings. 5 Several leading universities have issued guidelines for faculty pursuing com
mercial interests and have established policies on contractual agreements between the 
university and the private sector. 6 

Notwithstanding these initiatives, there is an important side to the problem that the 
current debate has totally neglected. Even if all the aforementioned problem areas are 
satisfactorily resolved and the conflict of interests is removed, intense commercialization 
of biology could result in an enormous social liability. Let me summarize the principal 
argument in the form of a conjecture. 

If a sufficiently large and influential number of scientists or engineers become 
financially involved with industry, problems related to the commercial applications of the 
particular area of science or engineering are neglected. The scientific community be
comes desensitized to the social impacts of science. This desentsitization leads to a 
conservative shift in attitudes and behavior. The new values emphasizing science for 
commerce become internalized and rationalized as a public good. The disciplinary con
science becomes transformed. This transformation happens incrementally, without con
spiracy or malice. Scientists or engineers with a stake in the commercial outcome of a 
field cannot, at the same time, retain a public interest perspective that gives critical 
attention to the perversion of science in the interests of markets. 

We are not dealing with a threshold phenomenon. There is no clear stage in the 
growth of academic-corporate partnerships when the effects I have outlined suddenly 
become observable. That this phenomenon exists must be inferred from the psychology of 
individual behavior and from our knowledge of how people's values are shaped by their 
institutional affiliation and financial associations. 

When the number of faculty involvements are small, the effects on public interest 
science are not likely to be important. As long as a sufficient number of scientists remain 
free from corporate influence, there will be a disinterested intelligentsia to whom the 
public can turn for a critical evaluation of technological risks, goals, and directions. 

If my argument is correct, then the individual instances of faculty-industry ties are 
far less important than the aggregate corporate penetration into an academic discipline 
and the degree to which the major institutions and leading faculty are involved. It is my 
contention that, unless we have some quantitative information about the degree of corpo
rate-academic interaction, we cannot appreciate the gravity of the problem. 

What can be learned from a study of dual relationships in the area of biotechnology? 
Suppose we had before us perfect information about the commercial affiliations of aca
demic scientists. What questions would we ask? We might want to know what percentage 
of faculty at leading universities have a substantial involvement in commercial enter
prises. We might look at the extent to which the dual-affiliated academic population 
participates on public advisory committees or study panels. Unexpected results may be 
interpreted in several ways. Imagine that the participation is heavy. A skeptic might 
question whether the peer review process is being compromised by having a substantial 
number of commercially affiliated scientists reviewing grant proposals. It is inescapable 
that a diffusion of ideas will take place between reviewers and the institutions with which 
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they are associated. On the other hand, suppose the participation is low. The same skeptic 
might explain this low participation by arguing that business interests have taken priority 
over the responsibility of scientists to participate in the peer review system. 

Alternatively, there will be those who interpret the results, whatever they might be, 
as irrelevant to the effects mentioned. Notwithstanding problems of interpretation, I 
believe that there is some value in understanding the degree to which academia has 
financial interests in biotechnology. 

To investigate the corporate relationships of academic scientists, I developed a data 
base of university faculty in biology, biochemistry, molecular genetics, and medicine who 
meet one or more of the following criteria with respect to biotechnology firms: (I) they 
serve on a scientific advisory board; (2) they hold substantial equity; (3) they serve as a 
principal in a company. Armed with this data base, which represents a lower bound of 
involvement because faculty connections to private firms are not ordinarily available, one 
can correlate this population group with other academic populations comprising leading 
biology departments; service on committees of the National Institutes of Health, the 
National Science Foundation, and the U.S. Department of Agriculture; and membership 
in the National Academy of Science. 

This inquiry is not designed to test a hypothesis. Rather, it is designed to suggest a 
research program. If the degree of the corporate penetration of academic biology is 
sufficiently high, the next obvious question is: What are the effects of this penetration? I 
conjecture that these effects will reveal themselves as a shift from a public orientation of 
science to science for private profit. In the long run, this shift will result in the social 
neglect of technological abuse. Before I turn to the data, I shall offer some qualitative and 
historical examples that support the conjecture. 

SCIENTIFIC OBJECTIVITY AND INDUSTRIAL INTERESTS 

Public policy formation in a highly industrialized society such as ours is a complex 
affair. It frequently involves input from many areas of expertise. Scientists serve on a 
labyrinth of public advisory committees, review boards, and risk assessment panels 
throughout all levels of government. How do we ensure objectivity in the contributions of 
scientific experts to public issues, particularly where consensus is difficult to find? Re
cently, the Office of Technology Assessment (OTA) issued a report on biotechnology that 
made the argument that the dual affiliation of scientists in the academic and commercial 
worlds is actually more desirable from a public policy standpoint when expertise is needed: 

An argument could be made that because the public has supported research in univer
sities, it has a right to know whether a particular university faculty member who is 
giving testimony, for example, has a consulting relationship with a company that 
manufactures a particular harmful chemical. The negative side of the disclosure 
policies is that "objective" information may be judged "subjective" because of guilt by 
association. If a faculty member's consulting arrangement with industry is declared 
openly, it is not necessarily the case that his or her testimony is biased. In fact, the 
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expert may have a more objective view because he or she understands both the 
research and development aspects of the technology. 7 
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There are two arguments here. The first is that the veil of confidentiality on the commer
cial affiliation of a scientist testifying before a governmental body would prevent bias 
against the individual's presentation. According to the OTA, if the disclosure is required, 
testimony would not be taken on face value but would be dismissed for reasons of 
association. The second argument interprets objectivity to mean "multidimensionality." 
The implication is that the more affiliations a person has, the more objective that person 
can be. 

The OT A analysis confuses objectivity with eclecticism. There are many advantages 
in having faculty link up with the private sector. Those advantages include a greater 
awareness of the full life cycle of science, from discovery to manufacture. But the OT A 
makes a serious error when it describes the financial involvement of academic scientists in 
commercial ventures as a contributor to objectivity. The argument fails because of the 
financial interest. A form of eclecticism that is independent of pecuniary interests could 
indeed enhance objectivity. Proposals for a disinterested and eclectic intelligentsia have 
been advanced by a number of social theorists, including the Greek philosopher Plato and 
the German sociologist Karl Mannheim, both of whom were aware that knowledge is 
subject to the control of economic interests. 

The history of technology provides an abundance of examples illustrating the distor
tion of objectivity when scientific expertise is beholden to the industrial sector. The causal 
relationship need not be absolute. We are dealing with a statistical phenomenon that is 
guided by factors of social psychology. Our conflict-of-interest laws are based on assump
tions of human frailty as exemplified by the aphorism "Don't bite the hand that feeds 
you." It is a mistake, however, to view conflict of interest in terms of conspiracy of 
conscious design. It is my hypothesis that a sizable academic-industrial association will 
slowly change the ethos of science away from social protectionism and toward commercial 
protectionism. The aggregate of isolated individual decisions to go commercial creates a 
qualitatively new effect. It should be emphasized that the discovery of a problem tells us 
nothing about the solution. In some cases, it might be wise to live with the problem, to 
understand its social consequences, and to avoid draconian measures. For the problems 
outlined in this chapter, I will offer a few modest social antidotes. 

Let me begin with a phenomenological exercise to illustrate my thesis. Imagine that 
you are heavily funded by a company to engage in research. Is it likely that you would 
publicly embarrass the company by revealing information or posing questions about its 
technological direction? Most scientists with a conscience would make their viewpoints 
known to the firm's directors. But who wants to jeopardize his or her funding by making 
an issue public? The closer the relationship one has to a firm, the more propriety and self
interest dictates keeping criticisms within the corporate family. 

A few years ago, I supervised a policy study involving the chemical contamination of 
a town's water supply. The actors included a multinational corporation; town, state, and 
federal officials; a public advocacy group; and technical people. I chose to do the study for 
several reasons. First, it served the public interest. Second, it was a useful case for 
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instructional purposes. Third, from a public policy standpoint, it represented a milestone 
for the implementation of a major federal law. If I had been funded by the corporation in 
question, that research study would never have entered my mind because of the likelihood 
the company would not be shown in the best light. If my department had been heavily 
funded by the company, including possibly graduate student stipends and multiyear 
grants, it is extremely doubtful that any faculty member would have chosen to study how 
the department's corporate benefactor was implicated in the contamination of a water 
supply, unless there was reasonable assurance that the outcome would not be an 
embarrassment. 

As the financial connections become more remote, the psychological and social 
factors that limit or restrict freedom of inquiry become less important. A corporate 
representative on the university board of trustees might have an effect on the choice of a 
research program or even on its outcome. However, the strength of that influence would 
be severely weakened as it was mediated through university channels. 

When our policy study on the chemical contamination of the town's water supply 
was complete, a vice-president of the corporation made a personal visit to the president of 
my university and asked to have the study suppressed or totally disassociated from the 
university. It is gratifying to report that my university made no efforts to restrict my 
academic freedom. But the direct political influence on research has become less of a 
problem since the introduction of the tenure system in the aftermath of the McCarthy 
period. 

However, the economic determinants of research and their influence on the latitude 
of inquiry are far more pervasive and subtle. Sometimes, this influence manifests itself in 
the distortion of science. At other times, it is expressed in the control of information. Most 
frequently, it is felt by the kinds of questions that are pursued in the areas where science 
and social policy intersect. 

SCIENTISTS AND THE PUBLIC TRUST: SOME HISTORICAL ABUSES OF DUAL 

AFFILIATIONS 

Periodically, a story appears in the media about an academic scientist who expresses 
views sympathetic to an industry position on a controversial health or environmental 
policy. The article may then mention the financial association between the scientist and 
the company that has a stake in the outcome. Considering the amount of industry 
consulting that takes place, the public learns only about the proverbial "tip of the iceberg" 
of the associations. Because the documented cases may be small in number, there is no 
clear way of knowing the aggregate effect that these individual associations will have on 
social policy formation. Given the choice, the public sector would rather place its trust in 
scientific experts who are not linked financially to industry. Problems arise when the pool 
of experts in molecular genetics who are unaffiliated with industry becomes vanishingly 
small. 

A situation like this occurred in 1969 when close ties between the oil industry and 
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university experts in academic disciplines such as geology, geophysics, and petroleum 
engineering incensed California officials and federal authorities. State and federal agen
cies were responsible for the environmental problems arising from massive oil leaks of the 
Union Oil Company's offshore well in the Santa Barbara Channel. According to the 
report in Science: 

California's chief deputy attorney general ... publicly complained that experts at 
both state and private universities turned down his requests to testify for the state in its 
half-billion dollar damage suit against Union and three other oil companies. 8 

The explanation offered by state officials for the difficulty they had had in getting testi
mony from experts was that 

petroleum engineers at the University of California campuses of Santa Barbara and 
Berkeley and at the privately supported University of Southern California indicated 
that they did not wish to risk losing industry grants and consulting arrangements. 

It was reported in Science that most petroleum engineers in academia did extensive 
consulting for oil companies and formed part of the university-industry "oil fraternity." 

Consulting is regarded not simply as a lucrative perquisite of the profession but as a 
necessary way to establish and maintain a departmental reputation and create job 
opportunities. 9 

Another obstacle facing public officials attempting to getting objective advice from 
the experts who serve on public service panels is that many own stock in the companies 
that are affected by their decisions. 

The lesson illustrated by this case was not that petroleum engineers refused to testify. 
They were probably acting ethically in not testifying, as their corporate ties might have 
compromised their objectivity. The real problem was the scarcity of academic experts who 
were not affiliated with the oil industry and who could thus provide a disinterested 
perspective. 

In some situations, research is so highly specialized that only a few scientists in the 
entire country may have the information necessary to render a decision on the health and 
safety of a new substance. Several decades ago, it was common practice for scientists to 
sign restrictive publication agreements with companies. Such agreements are still used 
today in the biotechnology industry. In one important case, information withheld from 
publication could have prevented a toxic pesticide from being marketed. A clinical 
professor of occupational and environmental medicine at the University of California at 
San Francisco was engaged in toxicological research on the pesticide DBCP for the Shell 
Development Corporation in the 1950s. He discovered that the chemical caused severe 
cases of testicular atrophy in test animals. As was common practice at that time, the 
research results were kept out of print for a period of time to protect trade secrets. 
Although a brief abstract of the toxicological study was published in 1956, the full results 
were held back from publication until 1961, six years after the pesticide had been ap
proved for marketing. 

In the late 1970s, workers in a DBCP plant were monitored. An unusually high 
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incidence of male infertility was reported. At state hearings on DBCP, it was noted that 
the scientist who had studied the pesticide had testified at public hearings on other 
environmental health matters without disclosing his consultant work with firms that had a 
financial interest in the subject matter under investigation. The chairman of the panel 
stated: 

it is difficult to know in the cases of [such scientists) with 30 years of dual relationships 
with the university and with Shell where advocacy on behalf of private interests ends 
and where responsibility as an "objective" professor begins. 10 

A special feature of the journal Business and Society Review reported cases where the 
public received expert testimony from scientists with undisclosed relationships to com
panies that stood to gain from the recommendations. Michael Jacobson, Executive Direc
tor of Science and the Public Interest, described conditions in the field of nutrition: 

In the area of food safety and nutrition . . . a large percentage of experts has received 
industry money. Rare is the expert who accepts such funds and is an ardent defender of 
the public's interest. II 

Similar examples can be found in nuclear engineering, occupational health and 
medicine, and ecology. Ultimately, it is socially desirable that there be a balance in the 
academic community. For any discipline that has a commercial offspring, it is vital that a 
critical mass of experts remain disassociated from industrial ties in areas related to their 
field of expertise. And when scientists maintain such ties, it is essential that the public 
understand the nature of the relationships when their expertise is sought in setting policy. 
But just how extensive is the problem in biotechnology? 

ACADEMiC-CORPORATE LINKS IN BIOTECHNOLOCY: SOME QUANTITATIVE RESULTS 

To evaluate the degree of the link between academe and the biotechnology industry, 
I developed a data base of scientists who are formally affiliated with biotechnology firms 
either as members of scientific advisory boards, as consultants on retainer, as principals in 
the firm, or as large stockholders. I shall label this subpopulation of dual-affiliated scien
tists with the term ACIND for "academics in industry." 

The primary source for the data base was 50 public biotechnology companies. These 
were drawn from a pool of 250 public and private firms that have been inventoried by 
trade organizations in the United States. Each of the public corporations reviewed for the 
study publishes a list of its scientific advisory board, its management, and major stock
holders in its company prospectus (the 10K report required by the Securities and Exhange 
Commission). Additional entries into the data base were gleaned from the trade literature 
and media reports. However, as private firms are not legally obligated to file reports in the 
public domain, it is more difficult to obtain this information. 

For this study, only 20% of the total number of biotechnology firms have been 
systematically surveyed, although these represent the largest and most active firms. There-
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fore, the actual number of academic scientists involved in the biotechnology industry 
could run three to four times the figure of 345. 

Another consideration in interpreting the data is that the number of biotechnology 
firms has increased at an exponential rate within the past few years. The trade magazine 
Genetic Engineering News reported that there was a handful of biotechnology companies 
before 1981. 12 By the next year, 184 companies were listed in its registry. That figure 
climbed rapidly to 220 by November 1983, and current estimates place ide number of 
firms at 250. 

One of the goals of the study is to examine a number of assumptions about the extent 
of corporate affiliations in biomedical science. For example, in 1982 Barbara Culliton, 
writing for Science, stated that most of the country's leading biologists are associated with 
biotechnology companies. 13 Under what criteria can we evaluate such a statement? I 
looked at corporate affiliation as a function of membership in the National Academy of 
Sciences (NAS), choosing membership as a proxy for "leading biologists." 

Another area of inquiry is the relationship of ACIND scientists to participation on 
study panels and public advisory committees in major government funding agencies. The 
National Science Foundation (NSF) has a rigorous criterion for weeding out potential 
conflicts of interest on proposal review. An individual's commercial relationship is a 
relevant input in the review process according to NSF staff. It is expected that such 
information will be disclosed by mail reviewers as well as by members of study panels. 
The obligation of disclosure rests with the prospective reviewers and is used by the NSF in 
determining whether a conflict of interest or its appearance exists. In this study, we are at 
the stage of developing aggregate statistics. The inquiry into NSF affiliation is still in 
progress. 

The quantitative information that we have compiled thus far can be summarized as 
follows. This information is based on a total data base of 345 dual-affiliated scientists in 50 
biotechnology corporations and various private companies. 

l. Sixty-two scientists of the 345 are members of the NAS (18%). 
2. The four most relevant categories of NAS membership for biotechnology are 

biochemistry, cellular and developmental biology, genetics, and medical genetics. The 
ACIND entries in our data base constitute 25% of the NAS members in the four catego
ries. The percentage of NAS scientists with industry affiliations revealed in the study 
represents a lower bound for the profession as a whole. The scientific affiliates of the 
additional 200 firms could bring the number of corporate-affiliated NAS members well 
beyond 50%. This percentage is particularly significant in that the NAS is frequently 
called on to render decisions on the social uses of science and technology. 

3. In another correlation, we looked at the number of ACIND scientists who partici
pated on NIH study panels or in public advisory groups. In this category, 40 scientists 
were identified in a listing of NIH groups that covered a 12-month period. That figure 
represents 12% of our data base. 

These statistics must be understood in the context of other questions. For example, is 
there an appearance of conflict of interest if an ACIND scientist serves on a study panel? If 
the answer is affirmative, then 40 is a significant number. Alternatively, are ACIND 
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scientists less likely than their nonaffiliated counterparts to serve on study panels? Are they 
being self-selected out of this responsibility because of commercial interests and are the 
numbers large enough to have an effect on the peer review system? To date, from our data 
base, ACIND scientists make up 10%, at most, of NIH sudy panels. Further studies are 
needed to interpret the significance of the data. Trends should be followed over a longer 
time period to disclose the impact of the biotechnological revolution on the social and 
scientific character of academic biology and the health sciences. 

In addition to quantitative data, the preliminary results reveal interesting qualitative 
information. A number of the biotechnology firms offer stock to members of their scien
tific advisory boards as one means of remuneration, giving scientists direct equity in the 
business. Among the ACIND scientists, we found many heads of departments, chairper
sons, a college president, and a former director of the National Institutes of Health (which 
has established the principal regulatory apparatus for the industry use of recombinant 
DNA techniques). 

Our inquiry also revealed several types of restrictions placed on scientific advisors by 
the companies with which they are associated to protect proprietary information. One 
prominant firm requires that its academic affiliates "not perform research in competition 
with the Company for a period of three years after termination of the consulting 
arrangements. "14 

Another company states that "there is no assurance that the company's business will 
not conflict with the business of the institutions with which the various consultants are 
affiliated." 15 These are particularly troublesome signs. Several universities that have acted 
on potential conflicts of interest among ACIND individuals have introduced disclosure 
procedures that are supervised by departmental chairpersons. But if the degree of faculty 
linkage becomes significantly high, many chairpersons will be part of the same reward 
system. 

In conclusion, there is much that needs to be done to improve the public's attitude 
toward the role of science in social policy, and particularly to enhance the image of 
scientific objectivity. One contribution to this end is to promote disclosure. The commer
cial connections of scientists with dual affiliations should be part of their resume and open 
to the public record when they enter the policy realm or when they serve on public 
advisory committees. This is not a difficult or burdensome requirement. 

A second recommednation, which is more difficult to implement, would reward 
scientists who maintain an independence from commercial activities. Such independence 
might be factored into appointments on prestigious commissions and other policymaking 
activities, including service on study panels, as well as preference in the competitive 
grants program. 

Without some incentives to reverse the momentum of the ACIND phenomenon, 
the pure biomedical scientist may become the vestigial remains of a past generation. At 
risk are the foreclosure of an important agenda: the social guidance of a technological 
revolution and the increasing erosion of public confidence in scientific objectivity. 
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Washington, DC 20515 

I welcome the opportunity to share with you some of the questions that have been raised 
in the Congress by the increasing commercial investments in biotechnology at univer
sities. Although closer cooperation between universities and private companies is seen 
generally in Congress as desirable, particularly as a means of shortening the time between 
the discovery and the commercialization of a product, arrangements involving bio
technology research have received special attention because of the uniqueness and power 
associated with genetic engineering. Before discussing some of the concerns that have 
been voiced, I would like to briefly describe why biotechnology research is seen as needing 
to be more sensitively handled than other areas of research have been in the past. 

The implications of genetic engineering are staggering. The line between fantasy and 
realistic end points is not now clearly understood, and with advances in science occurring 
rapidly, it is difficult to have any real confidence in predictions about when new products 
or procedures will become available. These great uncertainties frustrate efforts to assess 
clearly the meaning and impact of biotechnology. When the technology of celestial 
navigation was first systematized by Henry the Navigator, humankind did not know where 
their ships, so guided, would travel. Similarly, the newly discovered road map to life itself 
will undoubtedly lead us to new worlds of which we now have no knowledge. 

Although it seems as though it has happened overnight, the revolution in biology 
and genetic engineering did not happen overnight. Research into genetics per se reaches 
back into the nineteenth century and Gregor Mendel's experiments. The most important 
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work in this century, of course, was that of Watson and Crick. Not until the mid-1970s, 
however, did we begin to see the possibilities of recombinant DNA technology and the 
science of molecular biology. 

In agriculture, medicine, energy, environment, and all the life sciences, new discov
eries promise to have major effects on the way we live. In the last Congress, the Congres
sional Office of Technology Assessment (OTA) issued a lengthy report in which it dis
cussed the uses-both actual and potential-of applied genetics in the commercial, 
industrial, and agricultural areas. The list was impressive. And, as the new OT A report on 
the commercialization of biotechnologyl discusses, the rapid advance in our understand
ing of molecular genetics is leading to products in the shorter run. 

The most alluring, yet potentially the most ethically troublesome, uses of the new 
recombinant DNA techniques and biotechnology relate to their human applications. 
This is the area in which the greatest potential-and the greatest challenges-awaits us. 
The human applications of genetic technology fall into three basic categories: 

I. The production of pharmaceuticals, diagnostic tools, and delivery systems for 
the diagnosis and treatment of illness and disease. 

2. Genetic screening, for both medical and employment purposes. 
3. Genetic engineering to alter human beings and the human genome. 

In the first category, microorganisms have already been engineered to produce 
human insulin, interferon, interleukin, growth hormone, urokinase (for the treatment of 
blood clots), thymosin (for controlling the immune response), and somatostatin (a brain 
hormone). The most advanced applications today are in the field of hormones. Genetic 
technologies also present new approaches to vaccine development. 

In the second category, genetic screening presents a different set of possibilities and 
considerations. Scientists are seeking to develop a technology that is able to ascertain as in
dividual's predisposition or susceptibility to diseases by examining her or his genetic structure. 

The third human application of genetic technology-human genetic engineering
is easily the most far-reaching. Although it sounds like science fiction, human genetic 
engineering may, in a relatively short time, allow us to cure some diseases caused by a 
single gene defect in individuals. Some day, gene therapy may enable us to eliminate such 
diseases from the human gene pool. Recently, Science magazine reported advances in 
gene transfer methods using retroviruses that could bring the cure for certain inherited 
diseases closer to reality. 2 

Before the end of this century, the human applications of genetic engineering 
techniques will present society with some of the most difficult questions that have ever 
confronted humankind, questions about the very essence of what it means to be human. 
If we can develop the ability to alter our own genetic blueprints, then the potential for 
affecting the future of the human race, as we know it, becomes limitless. 

Last year, Congressman Albert Gore introduced, and the House of Representatives 
passed, a bill to establish the President's Commission on the Human Application of 
Genetic Engineering. The commission, composed primarily of nonscientists, was estab-



THE DOUBLE HELIX AND THE RESEARCH TRIANGLE 59 

lished for the purpose of providing a focus for the review of the many issues raised by the 
application of genetic engineering techniques to humans. The bill resulted from three days 
of hearings on the scientific, religious, ethical, and societal issues inherent in human 
genetic engineering held by the Committee on Science and Technology's Subcommittee 
on Investigations and Oversight. The testimony presented at the hearing confirmed that our 
social, educational, and political institutions are currently unprepared to address many of 
these issues raised by the application of genetic technology to humans, and that, to a great 
degree, an entirely new body of ethics may need to be developed to resolve them. 

In part, it is the uneasiness about the unknowns relating to biotechnology, and about 
our lack of preparation to find answers for these new questions that has created controversy 
about how biotechnology is to be developed, funded, and controlled. Almost all of these 
questions are confronted first in the university research community. As a result, we will 
all be relying heavily on universities to preview these questions with unusual sensitivity. 

To keep its commitment to the advancement of public knowledge in this field, 
Congress has to ensure that research will be properly funded. At the same time, for 
universities to meet their obligations to the public, they need to maintain an institutional 
structure and a knowledge base that can provide neutral guidance on what we as a society 
should do with the knowledge and the inventions we generate. As choices become more 
difficult, the nature of the forum in which they are addressed will become more 
important. 

Although in the past public funding has been the almost exclusive source of univer
sity funds for research in biotechnology, over the last few years we have seen the develop
ment of new relationships between some of our most highly esteemed research univer
sities and hospitals and private corporations. Some of this influx of private-sector capital 
has been in the traditional form of short-term, limited-scope research contracts or unre
stricted grants. Increasingly, however, the arrangements in biotechnology have become 
"big ticket" items as companies seek to acquire the advanced expertise in molecular 
genetics and biotechnology available almost exclusively at the university. In some cases, 
new academic departments financed by companies are springing up to conduct basic, but 
also potentially patentable, research on recombinant DNA technology. One of the best 
known of these arrangements is the agreement between the Massachusetts General Hospi
tal and the Hoechst Chemical Corporation of West Germany. Under the terms of the 
agreement, Hoechst will provide $70 million over the next 10 years to Massachusetts 
General to fund a new Department of Molecular Biology at the hospital. Although 
researchers at Mass General will have freedom of choice in their basic research activities, 
Hoechst will receive, in return for its $70 million, exclusive worldwide patent rights on 
any discoveries that may be produced in whole or in part with its money. Agreements with 
variations on this basic arrangements and amounts have been reached by the Monsanto 
Corporation with Washington University in St. Louis, by the Dupont Corporation with 
the University of Maryland, and by Yale University with Bristol-Myers, to name just a 
few. In the Monsanto-Washington University agreement, which was examined in detail 
at the hearings held in the last Congress, great sensitivity was shown by the participants in 
avoiding the pitfalls of the relationship. Yet, read literally, the agreement places in 
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Monsanto the final control over the choice of research projects financed under the 
agreement. 

In fairness to Monsanto and Washington University, their collective judgment, 
expressed at the hearing, was that the contract would be a failure if the trust so essential to 
the agreement were broken down to the point where anybody needed to cast the deciding 
vote. 

It is not surprising that, in this time of decreasing federal involvement in basic 
research programs, universities are turning to private industry for support of important 
research efforts. Indeed, in many respects, this development is a very healthy one and is 
generally consistent with the historical amalgam of university-industry efforts that have 
greatly benefited society in other areas. Although such ties have substantial benefits, this 
trend toward increased financial ties is not without real risks to the traditional university 
values of freedom of choice in the selection of research topics, openness in communica
tion, and priority of the educational role. Clearly, these issues need to be fully debated
as they now are being-and agreements need to be sensitively and flexibly drawn as all 
parties feel their way in this arena. In some cases, alternatives to direct arrangements may 
need to be explored before these new arrangements set precedents that could be injurious. 

What are the concerns about these new relationships that have been voiced in 
Congress and elsewhere? 

First, if the Congress is to grapple successfully with the unprecedented implications 
of recombinant DNA research, for which it is still the principle source of funding, it must 
have a reasonably neutral source of advice on these matters. It would be disastrous if 
Congress and others were unable to obtain neutral opinions from the best minds at 
universities and other research institutions because they were all on the payrolls of 
companies that had financial stakes in the outcome of the policy debates. It would be 
equally troublesome if truly neutral scientists could be found but they could not discuss 
their work because of the financial relationships that their universities had with profit
making entities. 

Second, the nature and focus of departments, or potentially of research institutions 
themselves, could be dramatically affected by these new agreements. In hearings before 
two subcommittees of the House Committee on Science and Technology, distinguished 
scientists expressed a concern that these agreements could force changes in direction in 
the research priorities of institutions and could place great strains on the ethic of scientific 
openness that has helped to generate our greatest discoveries. 

Should we not all be concerned about the potential impact on the university com
munity of competition in academic departments for the best graduate students on the part 
of professors who are principals in biotechnology companies with an interest in the 
research conducted? Should we not all be concerned about the potential impact on the 
university community of giving the legal right to an outside party to require university 
researchers to remain silent about the work they have in progress? Should we not all raise 
questions about freely giving an outside party legal veto power over any substantial portion 
of the research projects undertaken in any university with the money they provide? 

A third reason for concern about the impact of broad-scale arrangements between 
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companies and universities is that they can create potential conflicts of interest for faculty 
involving the allocation of time and resources, the attribution of sponsorship or patents, 
the selection of graduate-student research topics, and the commingling of funds. 

Fourth-and this concern is different in kind and degree from the others I have 
discussed-agreements between American research institutions and foreign companies 
have raised the spectre of undesirable technology transfer. Even people who are not 
particularly jingoistic or chauvinistic have expressed concern that some of these initial 
contracts have been with foreign firms. Regardless of our best intentions in the matter, 
and despite contractual niceties that attempt to respect American patent law, we may be 
too easily allowing basic research expertise to be converted into foreign profits by permit
ting a small value add-on by a foreign firm to entitle the firm to an exclusive patent. 
Similar concerns were echoed in the OT A report on international competitiveness in 
biotechnology, which concluded that "continuation of the initial preeminence of Ameri
can companies in the commercialization of biotechnology is not assured."l 

For example, in the Hoechst-Massachusetts General arrangement, where research 
is conducted with both public and industry funding, the Hoechst Corporation may well 
have profited from research that was largely funded with taxpayer dollars. In a letter to 
Congressman Gore, the head of the General Accounting Office indicated that "a pos
sibility exists that Hoechst will gain title, in violation of Public Law 96- 517, to inventions 
that have been partially funded with federal dollars. "3 

American companies should not be complacent about the prospect of competing 
with technologies that their tax dollars helped to fund and to which they are denied 
access. As a public policy matter, we need to think long and hard before we permit foreign 
corporations to "skim the cream" from research that the American public has supported. 

To address all these concerns, we must focus on the larger issue as well: How are the 
conflicting goals and values of universities and corporations to be mingled together? Can 
we avoid the worst of the problems without denying ourselves the significant fruits of these 
new combinations? I think we can, but before reaching some conclusions, I want to state 
one additional concern. It is this: The rush of private industry into relationships with 
universities and research institutions-if not handled carefully-could lead to an erosion 
of public trust in science, on which all these enterprises depend. For example, previously, 
when new scientific breakthroughs were announced, there was little concern that our 
scientists and universities were not operating candidly and in the public interest. But 
today, unfortunately, there may well be skepticism. When announcements of new 
"breakthroughs" are made today, one must always wonder whether these "discoveries" are 
really new or significant or whether they are simply creations of Madison Avenue de
signed to boost a stock offering on Wall Street. We must all be sensitive to these concerns 
lest the public's support for scientific research funding be undermined. 

As my comments have emphasized, as the ties between universities and industries 
grow increasingly closer, a balance must be struck between the intellectual independence 
of the scientist and the university and the industrial desire and society's need for commer
cial opportunity. Although there are very positive aspects to closer industry-university 
relations, the congressional investigation of this trend has illustrated both real and poten-
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tial difficulties. The investigation has also substantiated the need to develop better con
tractual models for the participants and to look for some alternatives to the direct agree
ments being negotiated between u~iversities and industry. 

Of course, one alternative would be increased public funding of research. According 
to the Five Year Outlook for Science and Technology published by the National Science 
Foundation, 90% of the basic research in this country is still funded by the federal 
government. 4 Although industry support of research has grown over the past few years, 
cooperative research efforts between universities and industry account for only 5% of 
university research funding, generally, and 4% in biotechnology. Although small in 
comparison to governmental support, the industry share of research financing is poten
tially significant enough to have a dramatic impact on individual universities, particularly 
universities with few alternative sources of financial support. Regardless of the exact level 
of government funding, the government is likely to remain the primary supporter of 
biomedical research in the foreseeable future and thus to remain a major player in this 
debate. And industry interest in biotechnology-at least in the short run-is sufficiently 
high to allow us to believe that the trend of increased cooperation will continue. 

When this debate began several years ago, there was little congressional interest in a 
heavy-handed regulatory approach to this admittedly sensitive area. Rather, the focus was 
on stimulating debate and helping to ensure that the parties to the particular agreements, 
and their broader communities, would focus on the potential problems and carefully 
consider the implications of their actions. Congressional intent in this area has not 
changed, largely, I believe, because of the generally constructive response by those 
involved. 

In reply to a request by Congressman Don Fuqua, Chairman of the House Commit
tee on Science and Technology, together with Congressman Gore, the Association of 
American Universities took the lead and formulated a set of very broad general principles 
for universities to use when negotiating agreements with industrial concerns. The AAU 
also established a clearinghouse for information on biotechnology commercialization 
arrangements. 

The AAU effort is generally viewed as a positive step. Many others as well are 
continuing to develop better and more precise guidelines and agreements that will help 
protect the interests of the public, of the research institutions, and of the companies. 
Constructive as all this debate has been, I believe that there will continue to be congres
sional oversight in this important area. 

By way of conclusion and summary, I would like to share with you several of the staff 
conclusions from the subcommittee's review: 5 

• The contractual relationships between universities and commercial firms need to 
be continually reviewed by university administrators and faculty, and by industry 
management, to determine if the expectations and interests of all parties are being 
satisfied and protected. 

• The federal government should, on a continuing basis, assess the benefits and 
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problems resulting from large-scale corporate support of university research pro
grams in biotechnology. 

• Faculty should not hold equity positions in commercial ventures that coincide 
with their academic endeavors. I think the record developed demonstrates the 
problems that can arise from such a situation. General support for this conclusion 
has been found in both industry and academia. 

• The scientific community needs to seriously address the industry-university is
sue. A second national conference, in the tradition of the first Asilomar gather
ing, should be convened for the purpose of setting some more precise guidelines 
than those of the AAU that could protect the interests of both the universities and 
the companies involved. The consensus on biosafety that was reached at Asilomar 
established a level of public confidence in the scientific community in this field. 

• More effort needs to be devoted to exploring "middle-man" mechanisms. As an 
example, the North Carolina Biotechnology Foundation, established by the State 
of North Carolina, was set up to accept industrial contributions for university
based research. Such mechanisms may better insulate the university from com
mercial activities and thereby more appropriately safeguard the interests of all 
parties. 

In the final analysis, the issues raised by closer university-industry ties and those 
arising from our race for technological innovation as we seek to exploit the potential of 
biotechnology will be with us for some time. They require thoughtful, cooperative analy
sis from all three sectors: government, industry, and universities. 
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DISCUSSION 

DR. DAVID BALTIMORE: I can echo from personal associations that the percentage of 
senior faculty involved in industrial connections in the major research universities in 
the United States is very high. It certainly is higher than 50%. Although I don't have 
data that are as precise as Dr. Krimsky's, I probably know more people. The second 
point is that the absolutist position stated by Dr. Reiman that there should be no equity 
involvement of faculty in any corporation is a very persuasive and important position 
that runs counter to the policies of almost every university at present, as well as against 
the behavior of most academics. Yet, the logic for it is very strong, and I think it 
represents a very important takeoff point for discussion. I would point out that his 
proposal and Mr. Nicholas's proposal are different because he was talking about, if I 
understand correctly, the absolutist position of no equity involvement in any company 
with which one has either a consulting agreement or any contractual relationship for 
research. In contrast, the other position is that there should be no equity involvement 
where there is any research going on in the institution, and that's a very different 
perspective. The second is much easier to deal with than the first. I would also make 
the observation that no one in all of these discussions has actually questioned the health 
of today's biomedical sciences in the United States, and our efforts remain far and away 
the most important on a worldwide scale. There may be a variety of conflicts and 
difficulties, but there is also at the heart of the matter a continuing very high level of 
production, and much of that by people and in laboratories where these kinds of 
conflicts can be found. I would last point out that the desire to have neutral people on 
review boards and objective people on review boards is something that I thought had 
long ago been understood as impossible. There is no person who is neutral. There is no 
person who is objective. We all carry "baggage" of a variety of sorts. Public interest 
people carry the "baggage" of maintaining the public interest organizations and a 
variety of other things, and government maintains its interests. University people may 
be in conflict because of corporate relationships. So the real issue is openness of 
involvement and what that implies, rather than the search for an unfindable neutrality 
or objectivity. 
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DR. SHELDON KRIMSKY: I just want to make a comment on the last distinction, or 
nondistinction, that you made. I think there is an important distinction between a 
person who is serving on a public service panel and who is rendering a decision in an 
area in which that person has some financial interests, and other people who bring to 
that panel a whole range of "baggage" from their socialization or position in life. I think 
if you polled most people in the country, they would see a very clear distinction 
between direct financial interests in the service of society and other kinds of special 
interests that they might have, including their position in life. I think it's a distinction 
worth making, and most people would probably accept it. 

Ms. ELAINE LOCKE: The discussion this morning has appropriately focused on cellular
level things and laboratory research. I'm coming from a perspective where we're in
terested in how the physician deals with the patient directly. Several of the speakers 
have commented that there's a greater level of sensitivity involved when it's bio
technology than for other kinds of research. There may indeed be different ethical 
questions or different standards. I'd like for the panel to comment, if possible, on 
whether there may be another level of sensitivity and another level of concern when the 
discussion is extended to clinical things. For example, what about patenting surgical 
procedures as opposed to surgical equipment or laboratory products? 

DR. ARNOLD S. RELMAN: That's an important question. My personal view is that direct 
health services to patients-the facilities, the procedures, and whatever's involved in 
direct health care-are an inappropriate object of commercial exploitation. I feel that it 
is not in the public interest for any aspect of personal health care to be in the commer
cial marketplace. I am opposed to investor-owned hospitals. I am opposed to investor
owned diagnostic laboratories. I oppose investor-owned procedures, embryo transfer 
procedures, CAT-scanning, Nuclear Magnetic Resonance (NMR) diagnostic facili
ties-you name it. I think it is undesirable and in the long run will damage society and 
will be counterproductive, so that I lump them all together. I am opposed to them all. 

MR. ROBERT B. NICHOLAS: I think that the difference between that area and bio
technology is more one of public perception than reality. I think it's easier to define 
what these issues are within the context that Dr. Relman has just proposed. We can 
have feelings and opinions on them relatively readily. The area of biotechnology for the 
general public is shrouded in a mist, and even for those who are reasonably well 
informed, the ability to predict where the science is going is not very good. So I think 
that clouds the whole debate on biotechnology and makes some of these issues much 
more pointed in a public forum. 

DR. LISA H. NEWTON: I've observed that the disinterested intelligentsia that we are 
seeking seem to become more personally involved the less they have outside interests, 
that clogging in academic procedures very often seems to come from personal things 
and not from these conflicts of interest, which could be objectively documented. I 
wonder if that isn't more serious. Second, the university itself was formed from the kind 
of conflicts of agendas that we seem to have here, and it seems that differences in points 
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of view can often cross-fertilize each other. We've had three speakers talking about the 
dangers of commercial involvement in biotechnology, which is a fairly new phe
nomenon. I wonder if anybody's tried any speculation on what possible benefits might 
come from the joining of these two previously disparate worlds of biotechnology and 
academe. 

DR. ARNOLD S. RELMAN: Well, I was not arguing against the commercialization of 
biotechnology. I was arguing the proposition that there should be clear limits on the 
involvement of universities and university faculty in that commercialization. I see 
nothing inappropriate in the commercial exploitation of products derived from genetic 
engineering. I think that's fine. And as I have made quite clear, with appropriate 
guidelines with full disclosure, I think that there is an appropriate role for academic 
people, academic scientists and universities, to work together with these companies 
within certain limits. But I draw the line at some point. I draw the line when the 
financial fortunes of universities and professors become intertwined with the financial 
fortunes and entrepreneurial goals of the companies. At that point, it seems to me that 
the essential functions of the university and the essential functions of a professor 
become compromised. That's what I argue against, and not against the commercializa
tion of biotechnology. 

DR. BERNARD DAVIS: I'd like to reinforce some of the comments that Dr. Baltimorc 
made. I share very much the concems expressed by Dr. Krimsky and Dr. Relman, but I 
am a little bit concerned about their recommendations. It seems to me that we can't 
possibly prevent faculty members from holding equity in corporations to which they are 
supplying their services. The situation, Dr. Krimsky, is worse than you think. The 
National Academy is a lifetime election with a large fraction of the members past 
retirement; for the active members, it's way over 50% that have such connections. Dr. 
Baltimore said that if that was as disastrous as it seems to you, you'd think that our 
biological sciences would be suffering enormously. As he said, they are thriving more 
than anywhere else in the world. The question is: How can we somehow prevent the 
holding of equity from having the undesirable consequences that we all recognize, and 
that in many cases are there. I would suggest that it's much more profitable to focus not 
on how terrible it is to hold equity, but on how to prevent the undesirable conse
quences. With respect to committees, I agree with you entirely that there should be 
open disclosure, and that all the members of the committee and the government 
officials in charge of a committee should know who has what industrial connections. I 
would suggest that it's up to the universities to work out mechanisms for carefully 
monitoring the distribution of time of their faculty, instead of trusting them as much as 
has been more appropriate in years past. We should protect the interests of graduate 
students and postdoctoral fellows, perhaps by having mechanisms for inquiry and 
finding out whether they feel that they are being pushed into things that they don't want 
to do or into being too secretive. I think the universities have a real responsibility for 
seeing that the holding of equity doesn't have bad consequences. 
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DR. ARNOLD S. RELMAN: Dr. Davis, I agree with most of what you said, but not all. I 
take exception to the point that you and David Baltimore made, namely, that every
thing is hunky-dory with American biotechnology. We are the cutting edge. America's 
the center of most molecular genetics research. Therefore, as I understand the argu
ment, the merger between American biotechnology, commercial technology com
panies, and American universities must be all right. It's a non sequitur-it doesn't 
follow at all. The question is: What would it be like if we didn't follow the present 
model? It might be much better. How do we know? And besides, the bad consequences 
that I'm concerned about are consequences to the soul and spirit and life of the 
university. Those consequences are going to become apparent only in a while. It may 
take a generation, so that the present domination and obvious international success of 
American molecular biology has nothing to do with the issues I am raising. Nothing at 
all. 

DR. DAVID BALTIMORE: Let me say, just to be fair, that I made that remark only because 
I felt we had such an unrelievedly negative view of things that at least one measure of 
some positive side ought to be there. But I don't disagree with anything you've said. 

DR. SHELDON KRIMSKY: Let me offer an example of where I think there's been silence 
when there should not be on a particular public issue. One of the principle research 
programs now in progress is to make food crops herbicide-resistant. Now, we just had a 
major national controversy over EDB, which is just one substance that's been around 
for quite a while, and all of sudden, people realize that it is being used pervasively and 
that it's more dangerous than we thought. The purpose of a research program designed 
to make food crops herbicide-resistant is to raise the use of herbicides in agriculture. 
Now, I have not seen any debate on whether we want to make food crops dependent on 
yet another chemical. One of the most important of the herbicides that are being 
considered for this is atrazine. Those of you in the audience who know more about 
atrazine than I do realize that there are some problems with atrazine's entering the 
water supply system. So we have a $4-billion pesticide market, and we have only a $2-
billion herbicide market. I don't see any public debate about whether we want to see 
this research make our food crops dependent on yet another chemical that could, in the 
future, have some adverse consequences. 

MR. ALEXANDER CAPRON: My question goes to Dr. Relman and Mr. Nicholas. If we are 
looking for the analogy, which your earlier answers suggested we were, is the analogy 
for the behavior of the university scientists to be that of the physician? The physician 
who has patients' interests at heart and was seen to have the kind of conflict that you 
have criticized, Dr. Relman, if she or he took a financial interest-particularly an 
undisclosed financial interest-in a patient's treatment? Or that of those in business, 
where we don't stop and say, "You are not supposed to take advantage of people"? We 
say as long as you fight fair you can operate in the marketplace. Which is the university 
scientist going to be? I think you have raised very good questions, but my problem with 
some of the details, Dr. ReIman, is that you have suggested that it is perfectly appropri-
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ate for universities to have the patent interests that come out of the work of the scientists 
who are involved. If you look at the perturbations that can occur within the university 
and the desire of university scientists, therefore, to pursue a course that is more likely to 
produce the patents, it will not be a direct financial interest, which you were right in 
criticizing. But is it not, in effect, turning the university more explicitly into something 
with a business interest, which, in turn, affects the way the internal operations of the 
university works? I see a contradiction between the very flat rule, where you say, "No 
equity interest," and yet say, "Yes, contracts and commercial interests." The question 
as it relates to the Congress would be: Does Mr. Nicholas think there will be any 
reaction after the series of hearings you've held? We have recently liberalized the patent 
policy in a number of ways, including turning over and making more available for 
commercial exploitation patent rights that were generated with public monies, some
thing that you criticized as it relates to foreign corporations. But I wonder if the 
Congress is looking at anything about these interests as they affect United States 
universities even with American corporations. 

MR. ROBERT B. NICHOLAS: One of the difficulties in terms of looking to Congress to 
obtain some resolution of these issues is that, on the one hand, Congress is generally 
short-term-oriented. The buzz words in Congress for the past several years have very 
much been innovation and productivity. So there is a lot of general sentiment in 
Congress toward increased cooperation between industries and universities. Indeed, if 
one looks at the National Science Foundation report on industry-university rela
tionships, it doesn't reflect very much ·of the healthy skepticism that many have ex
pressed about the nature of these relationships. So, as a practical matter, I don't see, in 
the short run, Congress producing any legislation in this area. That's not to say that 
there is not concern about these kinds of issues, but I just don't think that there's 
enough political momentum at this point to create any legislation. Again, if things 
change, if there's an indication that this is a serious problem in terms of affecting a 
substantial public interest in a different way than the debate has been proceeding, then 
there might be some sentiment. But at the present time, I don't think so. 

DR. ARNOLD S. RELMAN: Mr. Capron, your question about patents is a trenchant one. I 
don't take quite the absolute position that you impute to me. I feel very strongly about 
the equity interests question for reasons that I stated. I said that I see nothing inherently 
wrong with the patent idea, but I'm open to reconsideration. It seems to me that it is 
desirable and it is inevitable that universities and their faculties are going to generate 
commercially valuable ideas. Question: Should those ideas be given away? Who should 
benefit from the commercialization of those patentable ideas? Should it be given to the 
government for the benefit of the public? It seems to me the universities ought to 
benefit in the same way that faculty benefit from writing successful books. Faculty have 
a right to share, it seems to me, under appropriate university guidelines, in the financial 
benefits from those patents. If it turns out that there are widespread abuses, then I 
would reconsider my position. The issue should not be patents or no patents. The issue 
should be free universities at arm's length from all commercial involvement, from 
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ongoing responsibilities or not. I clearly take my stand there if patents can be lived with. 
I think universities ought to have an opportunity to benefit. Furthermore, and finally, I 
don't think it's going to be very much money. I don't think many universities are going 
to get rich from patents. The model of Wisconsin ... it's a fantasy, it's a myth. 
Wisconsin did not get rich from the patents on vitamin K. They got rich from the 
investments they made on the modest amount of patent royalties they won. Stanford 
has made a few million dollars. It remains to be seen, in the big scheme of things, 
whether patent income is going to be a big source of support for Stanford. I suspect not. 
So I don't think it's going to be a major issue. 

DR. LEON E. ROSENBERG: I think we shouldn't forget the responsibility and perhaps the 
power of the university to modify the situation that we are all discussing today. I 
believe, as Dr. Reiman does, that the equity situation is a great concern. Certainly, I 
share Dr. Krimsky's view on that as well. I think if university officials determine what it 
really means to be a full-time faculty member, define the guidelines for what full-time 
means, and therefore, for what tenure means, we will perhaps find ourselves in the 
situation where well-meaning scientists can decide if they wish to be full-time faculty 
members, with all the rights and privileges and accolades that go with that, or if they 
would just as soon be part of an adjunct faculty with all of the rights and privileges that 
go with that. I have no bias about which is appropriate, but I think defining things a bit 
more clearly, along the lines of what it means to be full-time, might make some 
difference to people in defining whether they wish to have their cake or eat it. 

DR. SHELDON KRIMSKY: I don't see how holding equity in a firm would be at all 
inconsistent with any of the things that Professor Rosenberg mentioned, even owning 
three-quarters equity in the firm as long as a person were considered full-time. I wonder 
if Dr. Reiman, when he talks about equity, could mention about how much is equity? 
Owning how much stock in a firm constitutes equity? Do you have any response? 

DR. ARNOLD S. RELMAN: Tough question. I think enough equity to influence your 
behavior and your attitudes. 

DR. DAVID BALTIMORE: You can't get out of it that way. 

DR. ARNOLD S. RELMAN: Obviously, you can't say percentages because 5% of Hoechst 
makes you a multimillionaire many times over, and 5% of some little bitty company in 
absolute dollars might not be a lot. I can't answer that question. I don't think I have to. 
That's for lawyers and smart university administrators to work on. The principle is, 
though, that if you own enough interest in a firm so that it influences your behavior, 
your teaching, your attitudes, what you do is influenced because you are interested in 
the welfare of that firm, it seems to me it's too much. Whether it's 1 % or 10% or 
$10,000 or $100,000. I don't know. 

A PARTICIPANT: I'm afraid the only tenable position for that is zero. 

DR. ARNOLD S. RELMAN: If that's the way the argument comes out, that's what I think. 
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DR. JACQUES LORRAINE: I would like to remind you that we in the Province of Quebec 
have totally socialized medicine. Everything is paid by the government. I would like to 
point out one of the problems that may happen. It is that whenever the government 
pays, they may seek total control. Also, the bureaucracy is extremely time-consuming. 
It does make sense to work to preserve the liberty of what you are doing here. 
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Obviously, providing an overview of the vast and windy subject of the ethical issues in 
gene transfer is out of the question, so I'm going to be selective. I think I need spend 
almost no time on the immediate questions of human experimentation that will come up 
with the first attempts at gene transfer. There is a consensus that those attempts will 
present no novel ethical issues but raise the same sorts of worries about safety that attend 
any experimental therapies. We already have available an array of agencies from several 
parts of the alphabet that are supposed to deal with those questions-IRBs, FDA, RAC, 
and so forth-and I think we can be reasonably confident that the machinery for oversee
ing human experimentation will function to forestall major abuses. 

Nevertheless, a lot of time and energy does go into discussing the human experimen
tation aspects of gene transfer. I Doubtless, some of it is traceable to the activities of 
Martin Cline, who caused so much controversy with his premature attempts to use gene 
therapy for thalassemia a few years ago. Although there has been a good deal of private 
grumbling that the government punished him too severely when it took away his grants, 
my sense is that a great many people who are interested in the development of this field 
believe that it was important to declare as publicly as possible that any tinkering with 
human genes should take place only under the highest ethical precepts. As a result, Cline 
may well have unwittingly stimulated a more exhaustive exploration of the human experi
mentation issues than might otherwise have taken place. Perhaps we should all be grateful 
to him. 

But to some extent, our concentration on issues of human experimentation has been 
a distraction, using up energy and brain room that we might otherwise have given to some 
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of the longer term issues that will probably arise as a result of moving genes around in 
human beings. I'd like to explore briefly a couple of the possibilities. 

My hunch is that we will not confine genetic engineering to specific human tissues 
and organs, despite a certain amount of public opposition to going further. A number of 
individuals and groups have decried the sort of human genetic engineering that wiil lead 
to changes in the germ cells. It was mentioned in Splicing Life, the report of the Presi
dent's Commission for the Study of Ethical Problems in Medicine and Biomedical and 
Behavioral Research. 2 About a year ago, a group put together by Jeremy Rifkin, profes
sional opponent of genetic engineering, declared its opposition to germ cell changes. 
Nevertheless, I expect that researchers are going to be able to come up with some 
plausible reasons for going ahead with engineering a human embryo. 

Here's one scenario, suggested by a well-known gene therapist. As a result of the 
. genetic screening programs that we set up for newborns a generation ago, there now exist 
adults who are functioning normally in this society despite the fact that they suffer from 
phenylketonuria (PKU). PKU is an autosomal recessive inborn error of metabolism in 
which the amino acid phenylalanine is not broken down properly. One result is severe 
mental retardation, which can be averted if the sufferer consumes a special diet contain
ing very little of the offending amino acid. Although the diet is anything but perfect, and 
intellectual performance appears to be slightly impaired despite the best efforts of physi
cians and parents, thanks to newborn screening programs and the special diet a number of 
babies with PKU have now grown up free of the worst effects of the disorder. Inevitably, 
two such people are going to meet, marry, and wish to begin a family. As far as we know, 
it hasn't happened yet, but very likely it will hapPen eventually. 

Because neither one will possess a normal gene for phenylalanine hydroxylase, any 
child they bring into the world will have PKU, necessitating yet another generation of an 
unpalatable special diet, expense, inconvenience, and damaged intellect. On the other 
hand, any fertilized egg that this couple produced would be a perfect candidate for gene 
therapy. There are doubtless many researchers who would be intrigued by the notion of 
trying to cure PKU in a fertilized egg or a very early embryo. It would present a technical 
challenge, formidable, but probably not insuperable. Gene transfers are moving along 
rapidly, elegant new methods for accomplishing them are tumbling out of the labs, and 
we have even moved forward with the tricky business of getting the gene to work properly 
once it's in the cell. 3 In short, supplied with enough money and brains and motivation, 
science could probably find a way to cure PKU, and a great many other genetic disorders, 
at the beginning of life. 

Aside from the technical challenge that finding that cure would provide scientists, 
there would be other rewards as well. There would, of course, be a warm glow of pride 
and sense of virtue in helping a couple achieve a healthy child. And then there would be a 
few accessory benefits: fame, plum appointments at classy universities, television ap
pearances, book contracts, an endless supply of grant money, and, just possibly, a Nobel 
Prize. None of these would compare with the internal rewards of overcoming a technical 
challenge and extending help to fellow human beings, of course, but I am told that they 
have their attractions. 
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I spin out this scenario in an attempt to show that we are likely to proceed beyond the 
forms of gene therapy that scientists are working on today, and to illustrate the sorts of 
apparently sound moral reasons that we are going to give ourselves for doing so. An 
embryo produced by a couple with sickle-cell disease might also be an appropriate candi
date for genetic engineering. The strictures against the sort of genetic engineering that will 
lead to changes in human germ cells may well be swept away by the argument that curing 
a genetic disorder in an embryo is no different from curing it in childhood. In fact, it may 
well be preferable, both medically and morally, because by changing the germ cells as 
well as the somatic cells, doctors can at one stroke both cure a disease and prevent it from 
being passed on to subsequent generations. The traditional long-term argument against 
permanent genetic engineering of the germ cells is that it endangers the human gene 
pool. But that argument will be irrelevant here. Scientists will not be proposing massive 
eugenics programs; rather, they will be proceeding with a handful of individuals. They 
will not be moving ahead with genetic engineering of the human species, but only of a 
few human beings. And their motives will be decent and honorable and difficult to 
counter. 

It may be possible to draw the line on human genetic engineering with strictly 
medical applications, such as in my hypothetical case of PKU. On the other hand, 
separating the truly medical applications of medical techniques from those with other 
purposes can be a difficult business. It has been traditional in these discussions to dis
tinguish between, on the one hand, getting rid of something bad-as in the case of curing 
a genetic disease-and, on the other hand, trying to add some genetic characteristic to the 
genome. A number of authorities have argued that the former is morally acceptable, 
whereas the latter is not. I must say that the distinction seems specious to me. For one 
thing, speaking strictly technically, gene therapy is currently developing by adding new 
genetic material to cells, not by excising the defective genes. Most authorities seem to 
think that the ability to do that will be a long time coming. And why bother, if they can 
get a cell to function adequately by putting genetic material in rather than taking it out? 

It is clear that the morality of human genetic engineering does not depend on 
whether it involves addition or subtraction. Nor, I believe, does it reside in trying to 
distinguish medical from nonmedical purposes. If it would be acceptable to improve our 
ability to resist cancer, what would be wrong with trying to enhance certain other talents 
and abilities that have a genetic component? Assuming that access to the technology were 
equally available to all potential parents, where lies the immorality in trying to increase 
our children's competence in mathematics or music? 

I don't mean this to sound like an argument for human genetic engineering; quite 
the contrary. But I do mean to point out that if the notion of human genetic engineering 
makes us nervous, we are going to have to come up with better arguments against it. As is 
usual with the moral questions growing out of science and technology, the actual tech
niques, when they finally develop, present us with issues that are somewhat difficult from 
what we thought they might be, and they render some of the previous discussions 
obsolete. 

We are also going to have to come up with those arguments fast. The Recombinant 
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DNA Advisory Committee, which is the arm of the NIH that advises on the acceptability 
of gene-splicing experiments, expects to get its first proposal to try gene therapy in 1985. 
Assuming that the proposal is medically reasonable, I expect approval without much 
difficulty. Genetic engineering of somatic cells is upon us. And germ cell engineering is 
hot on its heels. As I have already indicated, there are some reasons that it might be 
medically more sensible to engineer an embryo. And the technical problems could be, if 
anything, easier to solve than those of somatic cell engineering. 

For one thing, researchers are moving ahead swiftly with animal genetic engineer
ing. 4 They have a number of purposes. One main one, particularly for those working with 
laboratory animals, is to sort out the myriad puzzles of regulation of gene action: what 
turns genes off and on at the appropriate times in a cell's life. This is basic research of the 
highest order, but its consequences are incalculable. 

One group watching eagerly is livestock breeders, avid to find new ways of genetically 
engineering the animals we eat. Animal breeding is one of the oldest of human activities. 
Dogs did not exist until we invented them, perhaps as long ago as 40,000 or 50,000 years. 
The genetic engineering of animals and plants is almost a defining human characteristic, 
one on which our entire species now depends. This central fact of our existence is usually 
ignored in discussions of genetic engineering, although for me it helps explain why our 
dilemmas over proceeding in this direction are so painful, and why we usually opt for 
going ahead. Our traditional method of trial and error has met with much success, but the 
new genetic engineering is likely to make breeding animals and plants to specifications a 
much more precise, efficient, controllable process than it has been before. Furthermore, 
it will have a direct effect on the technical possibilities of human genetic engineering. 
Most of the animals in question, be they small ones like laboratory mice or huge ones like 
cows, are mammals, just like us. What scientists learn from them will be applicable to us. 

Of course, technically speaking, there will be more to human genetic engineering 
than transferring the new gene into the embryo and getting it to work right. Researchers 
must then get the genetically engineered embyro to a safe haven for the next nine months. 
Mouse engineers and livestock breeders will be helpful there as well. But there is a rapidly 
developing set of techniques for embryo transfer in our own species, too. Thanks to 
television, we all know about the miracle babies created in petri dishes, and about those 
conceived in one woman but borne by another. In the not-too-distant future, when 
engineering a human embryo becomes technically possible, methods for sustaining that 
embryo will already be in place and functioning. 

Indeed, they will be in place and functioning in a particular kind of way, which 
brings me to my final point. Much of the work on human in vitro fertilization and embryo 
transfer has gone on under private, not public, auspices. The federal government, after 
studying the issues briefly in the 1970s, has decided to deal with the topic by ignoring it. 
So infertile couples have lined up at places like the clinic in Norfolk, Virginia, and have 
paid their own money to try for a child conceived in the laboratory. Now along come the 
Seed brothers, who want to transfer embryos from one woman to another as a commercial 
service. The Seed brothers, who have been working on their techniques in Chicago since 
the early 1970s, were responsible for the baby born in February from an egg fertilized in 
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one woman and transferred to another. Their success rate is low so far, but they expect 
improvement and will probably get it, as the success rate in cattle approaches 60%. And 
they have remarkable ambitions to treat 50,000 women a year at a cost of between $4,000 
and $7,000 each. But they intend to go further. In an interview that appeared, appropri
ately, in the Wall Street Journal, Richard Seed made it very clear that he hopes his 
company will eventually genetically engineer embryos as well as simply move them 

around. 5 

Whether the Seed brothers have more than their name going for them is really not 
the issue. The point is that they have founded a for-profit company with the aim of 
eventually making money doing human genetic engineering. In our discussions of the 
possibilities of human genetic engineering in the past decade or so, we really haven't faced 
up to the prospect that human genetic engineering might end up simply as part of, as the 
financial experts say, our rapidly growing service economy. Let us, in the year 1984, cast 
our minds back briefly to that other classic cautionary tale Brave New World and contem
plate how our many erroneous ideas about what it says have misled us. We have feared 
that human genetic engineering was going to be imposed on us by a totalitarian govern
ment, eager to breed docile workers for specific jobs. Instead, it now seems possible that 
genetically engineered embryos will be just another consumer product, available for a fee. 
A far cry from Huxley's vision of the future, but is it any more acceptable? And if we 
decide it is not acceptable, is there anything in this free-enterprise system we're so fond of 
that we can do about it? It's time to start thinking about human genetic engineering in 
new ways. Indeed, it's almost past time. 
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WHY HUMAN LIFE Is SACRED 

In their preface to Genetics and Law II, Aubrey Milunsky and George Annas looked 
ahead to the advances in genetic technology by 1984 and wrote: "Our hope is that the 
price will not be the diminishing of human values. Genetic progress and human values 
must coexist.'" Their hope and their statement are presumably favored by all of us 
present-unless, by chance, some unreformed veteran researchers of the German Nazi 
and Japanese Manchurian death labs are among us. 

It is scarcely a bold or distinctive act to declare one's support of human values in 
defense of human life. We all do this, and we do it with sincerity. Indeed, it gives us a 
sense of moral invigoration and justifiable rectitude to assert such purpose. We really do 
want to be on the right side of important questions about the protection and preferment of 
human life and human values. This is why we can enjoy the satisfaction of dealing with 
decisions that are unambiguous: when right is clearly right, and wrong is wrong. It is a 
deplorable but unavoidable fact, however, that most problems occasioned by the new 
genetic techniques are not that simple. Not needing to face moral ambiguity is a luxury 
that is denied us today. Where ambiguity exists, our consciences are sensitized; and as a 
result, we professional religious ethicists are enabled to make a decent living. 

The application of recombinant DNA techniques to human beings is like the stuff of 
which fairy tales are made. In fairy tales, dwarfs become giants, beggars become princes, 
and ugly witches become princesses; weaklings become Herculean strongmen; even frogs 
become handsome youths; and magic and all-purpose healing potions abound. 

81 
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The stories rely on the love of our imaginations for metamorphosis. We like to 
believe that ordinary people can be transfigured into persons of superior health, intel
ligence, strength, and beauty. The merely human in its natural state is just not good 
enough for our imaginations. 

In this respect, religious beliefs resemble fairy tales. Of course, some iconoclasts hold 
that our religious beliefs are, indeed, nothing but fairy tales. Such skepticism aside, let it 
be noted that the transfiguration of human beings, both individually and collectively as a 
species and a race, is the aspiration and hope of the prevalent religions of Western 
civilization. Judaism and Christianity are both committed to the highest expectations of 
human life. They look hopefully for health, longevity, and the fulfillment of our poten
tials of mind and spirit while we are alive on earth, and for transcendence of mortal 
limitations beyond. Integral to these systems of belief is the highest regard for the en
hancement of human life. Whenever dehumanizing and debasing actions have been, and 
are, taken in the name of religion, or when institutions and practices that degrade 
humanity have been, and are, tolerated, the very purpose of the religions is contradicted. 
Certainly, religious beliefs do not hold a monopoly on desires for human health and 
enhancement; but they are so fixed on the goal and the hope of betterment and fulfillment 
of life that the new powers of genetic engineering must be of emphatic concern to persons 
who hold such beliefs. 

The more we learn of the powers of genetic engineering, both currently practicable 
and putatively potential, the more we are impelled to think about the nature, meaning, 
and value of human life. The statement of one prominent researcher illustrates this 
impulsion. In July 1982, in Washington, before the President's Commission for the Study 
of Ethical Problems in Medicine, Biomedical and Behavioral Research, Dr. W. French 
Anderson (Chief of the Laboratory of Molecular Hematology, National Institutes of 
Health) was expressing his views on human genetic engineering. Suddenly, spon
taneously, he exclaimed, 

I want to make a statement of self-revelation, which has been occurring over the last 
two or three hours. . . . I finally understand, after thinking about this for . . . fifteen 
years or so, why I feel uneasy about the gene therapy work. . . . Is there anything 
unique about humans? ... If there's nothing unique about humans-that's not a 
theological question but a very real one. That's what I am nervous about. 2 

As if to demonstrate the fact that Anderson's question is not only very real but is 
essentially the theological question, the commission members, with Dr. Morris B. Abram 
in the chair, found themselves discussing the theology of human life for the next hour. 
For, as Anderson has said, "if there isn't anything unique about humans, there's nothing 
wrong with doing gene manipulation." 

It is not human uniqueness as such, however, that requires this warning. In terms of 
taxonomy, human beings are unique in the same sense that all other species of animal life 
are unique. Even if it is perceived that human uniqueness is not merely the singularity 
found among numerous other species, but that humanity has a unique identity dis
tinguished from all other kinds of organisms, the particular inviolability of human life is 
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not thus established. What is it, then, that warrants our speaking of the grounding of 
ethics in the unique value of human life? Or, to put the question more searchingly, how 
can there be appeal to what we often call the sacredness or sanctity of human life? Are 
these words of self-evident validity and cogency? Is life literally "holy"? The well-known 
philosopher and director of the Hastings Center, Daniel Callahan, thinks that sanctity of 
life is self-evident. 3 Likewise, the sociologist Edward Shils of the University of Chicago 
agrees that sanctity is a concept of a priori validity when applied to all human life. Law 
and ethics presuppose this value, independently of any particular religious or philosoph
ical sources for the truth; says Shils, "If life is not viewed and experienced as sacred, then 
nothing else would be sacred."4 

Persons of religious faith, whose source of knowledge and belief is the Holy Bible, 
should only welcome this affirmation of life's distinctive value as made by humanists. 
Both religiously minded and secularly minded people are often able to agree on a concept 
of human sanctity. This implies a basic respect for all human beings, for their civil rights, 
their personal rights to the care and defense of their bodies and minds, and their proxy 
rights for dependent relatives who are either small children or incompetent. In short, the 
sanctity of life as a general rule is the implicit basis of medical and genetic ethics. 

Beyond this level of respect for life, however, is the religious apperception of the 
transcendent, metaphysical, or divinely conferred value of each human life. To affirm 
that all human beings are made in "the image of God" is not merely a complimentary 
statement about human sentience, conscience, and rational capability. It is, rathcr, a 
testimony to God's creation of each distinct individual through the physiological pro
creative process and the establishing of a personal relation to that individual. For Chris
tian faith, this belief is most highly expressed in its fundamental doctrine, namely, that 
God has entered the creation and human history, from the dimension of eternity to 
temporality, to become identified through Jesus Christ with all humanity and with every 
person. It is according to this same faith that the divine will favors the optimal enhance
ment and fulfillment of each person's earthly existence, even while it is recognized that 
God's will is often hindered by the distortions and misuses of human freedom, and by the 
enigmatic, evil contingencies of living. 

When we confront today, as we must seriously confront, the challenges of the 
genetic manipulation of human cells, there is no angel with a flaming sword who prevents 
our advance into this field of biomedical science. To be religious is certainly not to be 
craven or obtuse about trying something new, even when that something is so potentially 
disturbing and perplexing as biotechnology. Nor is it an authentically religious mentality 
that naively expects a good result from every new scientific technique, as though human 
error, as well as avarice and malice, do not frustrate and corrupt our finest hopes. No, to 
be religious ought to mean being utterly realistic about the conditions of life in human 
society, regarding every person or institution or technical process with neither illusion nor 
despair. 

With respect to human genetic engineering, therefore, this foundation for religious 
ethics in the literal sanctity of human life can be well expressed in the moral motto of 
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medicine: "Primum non nocere!" ("First of all, do not harm!") And when the indications 
are not quite clear concerning the effects on patients of novel procedures, the maxim is 
"Proceed with caution." 

A VOIDING GENETIC ABUSE 

Much attention has recently been given in both the popular news media and the 
scientific journals to the question of the ethical acceptability of human germ-line manip
ulation. Two kinds of distinction need to be drawn clearly if the point of this discussion is 
to be understood and rightly appreciated. The first, of course, is the essential, textbook 
difference between the somatic cells, which constitute most of the human body, and the 
gametic, or sex, cells found in the ova and sperm. Dr. David Baltimore is quoted as 
remarking, "People will never understand the difference between gene therapy of somatic 
cells and modification of the germ line."5 Such pessimism may be justified. Even so, in 
theory, it is possible to modify either the somatic cells or the germ line cells, by means of 
different methods, in order to cure or eliminate certain genetic diseases. The critical 
difference inheres, however, in the fact that, once gametes have been changed, their 
altered characteristics will be irrevocable and will pass on to all future progeny, whereas 
somatic cells will die with one's body. 

The second distinction, emphasized by Dr. Bernard Davis and others,6 is between 
two kinds of expectation or purpose of genetic modification: either medical and 
therapeutic, or eugenic and political. One is for the correcting of disease due to certain 
abnormally structured genes. The other, the eugenic, is for improving the traits of 
individuals and, eventually, of populations. Of course, the effect of a therapeutic change 
could also have a slight bearing on the traits of a eugenic quality, or else of a dysgenic 
nature. This is the distinction that is so widely unrecognized in public discussion, the 
neglect of which has given rise to much sensational speculation and dispute about creat
ing "perfect people" or engineering a "superrace." At the very least, this view fails to 
perceive the great difference between physical traits that are monogenetic in origin and 
those that are polygenetic. At the most, it exceeds the limits of scientifically considered 
probability and belongs to fantasy and fiction. In the judgment of Dr. Arno Motulsky, 
according to present knowledge, "the nature and location of most genes affecting normal 
variation of body structure and function are unknown."7 Only the monogenetic diseases 
are subject to correction by the replacement of defective genes with cloned genes. 

What are the chances, then, of this procedure's being devised for therapeutic pur
poses? No one is entirely sure about it. Some experts agree with Jeffrey G. Williams, who 
wrote in Nature, "it seems exceedingly unlikely that there will ever be a clinical require
ment for such therapy to be applied to the embryo."8 Dr. Richard Palmiter, who cocre
ated the famous "mighty mouse" by using the growth hormone gene of a rat, observed, 
"Germ line therapy works OK in mice, but even to consider it for humans at this time is 
totally unrealistic."9 

Is it only the time factor that is baffling? Dr. Horace Freeland Judson judges that "we 
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are a long way from being able to supply a patient with even a single gene whose absence 
causes a disease." 10 And Dr. John C. Fletcher of NIH ventures a guess of 50-100 years. II 

In Great Britain, Bob Williamson, writing also in Nature, has recognized the ethical 
problems involved in modifying germ line cells. He considers the question hypothetical at 
present; and he also doubts that prospective parents would even avail themselves of such 
embyronic intervention, as the embryo conceived in vitro would probably have only a 1 in 
4 chance of being adversely affected by the genes carried by the parents. Williamson 
declared, "it strikes me as ridiculous as a form of clinical therapy for a couple who have a 
75% chance of a normal child. "12 Despite his skepticism, nevertheless, he concluded that 
such therapy "will be possible in the future, and it should be considered now before the 
headlines break on us all." 13 

In a further opinion, Motulsky was bold enough to write "that genetic manipulation 
of germ cells is a distinct possibility," given the acquisition of currently unknown methods 
for prior describing of the genotypes of ova and sperm. "Nevertheless," he added, "the 
animal studies raise the possibility of future genetic manipulations in humans."14 

It is precisely this expectation that apparently persuaded Dr. Gary B. Hodgen re
cently to leave his position as chief of pregnancy research at the NIH and to move to 
Eastern Virginia Medical School at Norfolk. There he intends "to study the feasibility of 
gene therapy in embyros, beginning with monkeys and advancing to humans." 15 

Dr. Leon E. Rosenberg, Dean of the School of Medicine of Yale University and a 
prominent geneticist, admits that he has modified his skepticism about germ line inter
ventions. "I think there is a good chance that we will see such advances during my 
lifetime," he said in 1982, "and that is a far more optimistic guess than any I have been 
willing to make before."16 

With due reserve about predicting the timetable of embryonic germ-line modifica
tion, it seems reasonable enough for both scientists and nonscientists, being equally 
concerned about human life and ethical approbation, to ponder what the future might 
bring. If some scientists regard these questions as merely speculative, or even fictional, 
there are sufficient numbers of others to put us on long-range guard. We are confronted 
by therapeutic applications to human beings of recombinant DNA techniques, neither 
the timing nor the consequences of which we yet know. What is unknown need not 
frighten us, and it does not; but it surely constitutes a warning against reckless advance in 
research. 

The Recombinant Advisory Committee (RAC) of the NIH is already alert to the 
sensitivity of the procedures by which somatic cells in the bone marrow of the human 
body are modified for the correction of monogenetic blood diseases. Even more serious, 
because of our ignorance, is the concern about safety in respect to interventions in germ 
line cells. 

Various commentators have compared the implications of recombinant DNA tech
nology to the effects of nuclear fission. The comparison is probably apt and warranted. 
And one lesson that we should learn from that pairing of Promethean techniques is the 
mandate of much greater alertness and caution about genetic engineering than we as a 
people have shown toward the releasing of atomic energy. Can we not for once learn from 
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bad experience? How much better would be the condition of our natural environment as 
well as the health and life of uncounted persons if, forty years ago, there had been 
adequate caution on the part of scientists, engineers, commercial entrepreneurs, and 
political officials! 

With the upsurge of the production of new chemical compounds and plastics four 
decades ago, we were promised a virtually miraculous resolution of problems in manufac
turing, transportation, and agriculture. Who were then prophesying the present cata
strophic conditions of toxic emissions and industrial waste, acid rain, polluted water, and 
poisoned soil? 

With the explosive proliferation of pharmaceuticals, we were likewise made to expect 
sudden cures of all our ills. But where were the far-sighted monitors, warning against 
untested drugs and medicaments? 

When heavy equipment for clearing fields and new machines for agriculture and 
agrobusiness took over the nation's land, who were predicting the present imminent and 
irreversible crisis of arable soil erosion? 

Still more cogently, as we reflect on the potential risks and dangers of biotechnology, 
can we possibly explain our past blindness to the costly and lethal side effects of nuclear 
power plants, radioactive fallout from testing atomic devices, or the dangerous madness of 
nuclear armaments? 

IfI seem to labor these analogies, it is only because of a conviction that today, in the 
case of genetic engineering, we still have the opportunity and the time to exercise reason, 
prudence, and restraint. This is the conviction that compelled men and women to 
endorse the June 1983 call for a provisional moratorium on the experimental effort to 
modify human germ-line cells in zygotes. 17 Most of us, though acting for ourselves, 
represented diverse religious institutions; but some were known mainly for their scientific 
work. Some would extend either voluntary restraints or regulated curbs on any application 
at all of recombinant DNA to human subjects. Others, like myself, were content to limit 
our concern to gametic cells, at least until such time as sufficiently successful experimen
tation on higher animals and primates had warranted the attempts at therapeutic interven
tion in humans. 

Meanwhile, some people see the procedure of germ line gene surgery as the most 
promising way of curing and eliminating the strains of some of the nearly 3,000 identified 
debilitating genetic diseases. They will increase the pressure of persuasion on clinical 
geneticists to intervene with human zygotes. Should this actually prove successful, it 
would surely be welcomed by all. Who can but cheer for an authenticated cure? Then, 
even the 25% risk factor would have been reduced to zero. But still we must ask: How long 
must the treated individuals have to grow up and reproduce before assurance could be 
given that subsequent inadvertent mutations have not caused as much distress as the 
genetic disease that was first avoided? Perhaps, there are a few researchers who believe 
that, given due time, this can be achieved safely. If so, we can only hope that they are 
right. In the interest of the human lives that might be affected for better or worse, we await 
the disclosure of evidence of their assurance. 



THE HUMAN PROBLEM OF HUMAN GENETIC ENGINEERING 87 

REFERENCES AND NOTES 

I. Milunsky, A., and Annas, G. (eds.), Genetics and the Law II, Plenum Press, New York and London 
(1979). 

2. President's Commission for the Study of Ethical Problems in Medicine, Biomedical and Behavioral 
Research; Transcript of Proceedings, Ace-Federal Reporters, Washington, DC (July 1982), 115-116. 

3. Callahan, D., Abortion: Law, Choice, Morality Macmillan, New York (1970), 308. 
4. Shils, E., The sanctity of life, in Life or Death, Ethics and Options (D. H. Labby, ed.) University of 

Washington Press, Seattle (1968), 9. 
5. Cited by H. F. Judson, Science 84 (Vol. 5, No.3, April 1984), 88. 
6. Davis, B. D., Cells and souls, The New York Times (June 28, 1983). 
7. Motulsky, A., Impact of genetic manipulation on society and medicine, Science 219:138 (1983). 
8. Williams, 1. G., Mouse and supermouse, Nature 300:575 (1982). 
9. Newsweek (March 5, 1984), 68. 

10. Judson, H. F., idem., 90. 
II. Fletcher, 1. c., Moral problems and ethical issues in prospective human gene therapy, Virginia Law 

Review 69:534 (April 1983). 
12. Williamson, B., Gene therapy, Nature 298:417 (1982). 
13. Williamson, idem., 418. 
14. Motulsky, idem., 12. 
15. Scientist quits NIH post over fetal rules, Science 223:916 (1984). 
16. Rosenberg, L. E., Toward an even newer genetics, in Defining Human Life (Margery W. Shaw and A. 

Edward Doudera, eds.), AUPHA Press, Ann Arbor (1983), 312. 
17. Scientists must not play God," Time (June 20, 1983), 67. See also Nelson, 1. R., Genetic science: A 

menacing marvel, The Christian Century 100:636-8 (1983); and Genetic Engineering, Panel of Bioethical 
Concerns, National Council of Churches, Pilgrim Press, New York (1984); Nelson, J. R. Human Life 
Fortress Press, Philadelphia (1984), Chap. 6. 



DISCUSSION 

DR. BERTIL WENNERCREN: I have come here from Sweden to learn more about recent 
events here in the United States. I am a former parliamentary ombudsman of Sweden 
and now preoccupied by these new views about genetics. I think they are of enormous 
imporance for humankind. It is very essential for us to keep things under control. In 
Sweden, we have a particular commission corresponding to the President's Commis
sion that Mr. Capron talked about this morning. In Europe, we also have a committee 
on human genetics in the Council of Europe. I am the chairman of the Swedish 
comission and I'm the Swedish member of the committee in the Council of Europe. I 
have a question about genetic engineering. I think the role of the gene in the cell has 
been exaggerated, because the gene is just a part of the cell. It is in the nucleus, but 
sometimes, you hear people say that the gene is in command of the cell. That's not 
true, because it's the cell that commands the genes. It's other components in the cells 
that switch off and switch on genes in the nucleus. We know little about the silent 
zones in the genome. I think there is very little known about what happens in the cell 
besides that. What I would like to ask here is: How much research is going on with 
regard to cell functions? Because, as Tabitha Powledge said, if we don't know what 
switches genes on and off in the nucleus, then we can't introduce any genes because we 
must be sure that they will function in the correct way. We talked about human values 
and human uniqueness. What is unique in the human? The pope made a statement in 
1982 when there was a meeting with the Academy of Science in Rome. He said that the 
human being is the only being that is willed for itself. If that is what makes humans 
unique, what is the definition of human values? 

DR. MAURICE J. MAHONEY: The expression of the genetic material responds to the rest of 
the cell and to the environment outside the cell. That is part of the regulation of our 
bodies. We know that there is a huge volume of information yet to be learned about 
how that regulation occurs, that is, how the outside of the cell influences the nucleus, 
as well as how the genetic material influences what the cell does and what happens 
outside the cell. That dynamic interaction at the cell level we've learned to accept at the 
organism level, that is, the human being. We are very comfortable with recognizing 
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environmental influences and genetic influences. Those are almost certainly just as 
true at the single-cell level within our bodies. We don't have very many glimpses as yet 
into what that will mean. 

DR. PHILIP LEDER: I quite agree. The gene in the absence of the cell, the nucleus, and so 
on is a very uninteresting structure. If you would care to address the second question, it 
would be entirely appropriate. 

DR. MAURICE J. MAHONEY: There are certainly some things that I, either intuitively or 
because I have grown up in this society, believe about human values. One is the 
maintenance of individuality and the uniqueness of each human being. If genetic 
engineering attempts to blur that, I think they would be entirely misplaced, misun
derstood concepts. If gene therapy means addressing an illness that has no cure or 
control and we watch people decline, I think it should be pursued and we should try to 
address that individual's problems as well as those of anyone whom we can treat in 
other ways. 

DR. J. ROBERT NELSON: Dr. Winnergan has asked the basic question about the 
uniqueness and distinctness and therefore the inviolability of the human race and the 
human person. Many have tried to resolve this in psychological terms as a matter of 
rationality or of self-consciousness or the ability to judge or to, in the words of Pope 
John Paul, to express one's own will, all of which I think are valid. Yet, somehow, I 
tried to convey the conception that there are two levels on which we think of this 
distinctness and value of human life. One at the rather natural, almost a priori self
evident level, which almost everyone can share. We simply know that we as a human 
race are not of the same moral level as other animal forms. That's a kind of intuitional 
thing that's been with our culture for a long time. From the religious perspective, it is 
because of a faith, a belief, a conviction that, among all the species, Homo sapiens has 
been chosen as a particular metaphysical or divine favorite, so that we can boldly say 
that we are made in the image of God and not the reverse. In my book, I tried to 
struggle with this, and I've reached this conclusion, although, it's only, like everything 
else, provisional: The one thing that we human beings seem able to do in a way that no 
other creatures can do is to project hopes and aspire to the realization of those hopes, 
not merely expectations or anticipations but a planned future. So we live in the future, 
not simply in the past, even though we have to live by the accumulation of our past 
culture. It's a broad philosophical, theological question, and I'm glad that it has to arise 
in our minds when we have to face questions like genetic engineering. 

DR. SHELDON KRIMSKY: I'd like to direct this question first to Dr. Leder and then to the 
panel. It's a question that I've thought about for a while, and I must say that I have 
difficulty reaching any conclusions about it: Are there any ethical thresholds that might 
be passed in incorporating human genes into animal systems? I understand that a single 
gene has been incorporated into an animal system. What would happen if more genes 
and, possibly even cell fusion, were to be tried? Are there any principles that you might 
formulate, which could be applied theoretically or ethically to these procedures? 
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DR. PHILIP LEDER: This is a very good question, I see it from the scientific view as, first, 
one in which we must be sure, from the biohazards standpoint, that, for example, no 
lethal or otherwise dangerous material that is infectious for humans is introduced into 
animals or plant cells, in a form in which they could be deleteriously expressed. So 
there's a scientific overlay that deserves consideration. Ethically, however, you are 
reaching toward the science fiction notion that we might be able by genetic manipula
tion to create some sort of android species that would share with humans some of their 
unique properties. Certainly, even as geneticists, we would agree that human beings 
are distinct and unique in many respects. That is such a complex scientific notion that I 
don't see it as a real question. So that really, beyond the biohazards consideration, see 
no limitations on the possibility of, for example, using yeast or bacteria to create insulin 
or growth hormone or any other valuable pharmacological reagef!t. 

Ms. TABITHA M. POWLEDGE: Dr. Krimsky, did you mean creating a slave? 

DR. SHELDON KRIMSKY: Not necessarily. I didn't mean that at all. I think that many 
people would find that rather offensive. I'm just thinking of incorporating substantial 
amounts of genes without creating an android species, some kind of cell fusion between 
a human and a monkey, or something like that. Possibly good reasons exist to do that 
intellectually-to find out how you can do more experiments on animals than you can 
do on humans. The question is whether or not there are any ethical thresholds in that. 
I'm not talking about the extremes. I'm also not talking about the obvious case where I 
don't think anybody would have any trouble, and that's putting a human gene into a 
bacterium. I am thinking of inserting genes into an animal and getting that animal to 
grow to normal size. Do any of the panelists have any objections to that from an ethical 
point of view? 

Ms. TABITHA M. POWLEDGE: I guess, being a consequentialist, I would say it would very 
much depend on the consequences: what you intend, what was the purpose of the 
experiment, what you wanted to do it for. I certainly don't think I could devise any 
generic rules that I would want to impose on people. 

DR. JANE E. COOPER: Today, we heard and discussed cautionary tales about fat cats and 
whether or not they still have cream on their whiskers. There is also some possibility 
that we might confuse skinny cats with virtue, which isn't always the case. This 
afternoon, we're a little close, and I'm including myself in this batch, to holy cats. The 
problem, as I see it as a geneticist concerned with ethics, is this: We seem to attach 
ourselves to one side of what we're doing at the same time that we're ignoring the other 
side of what we're doing. For example, gene therapy represents a genuine possibility of 
dysgenics in terms of the human gene pool, but so does insulin in connection with 
diabetes. I don't see that there's a particularly significant difference between the two in 
terms of the human species in its ongoing sense. Similarly, to what extent does the 
supposed positive change and our right to make it in connection with embryos' treat
ment differ from our right to make the negative decision in terms of therapeutic 
abortion? I'm not saying I think these things are the same, but I do think they're part 
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and parcel of who we are as human beings and therefore of what we may and may not 
do. 

DR. PHILIP LEDER: I would like to ask the panel if they don't believe that the question of 
eugenics was really decided by the end of World War II, no longer to be raised again in 
terms of biological breeding experiments such as were contemplated and possibly even 
carried out in the 1930s and 1940s, and in terms of the genetic engineering technology 
that exists today. Isn't that really a settled issue in moral and ethical terms? 

Ms. TABITHA M. POWLEDCE: I don't know whether anything is ever settled in history. 
Remember Santayana. It's certainly true that Hitler was the final blow to the eugenics 
movement, but it had not been prospering for decades before that. Historically, I don't 
think any question is ever settled. I also believe that we can pay so much attention to 
the notion that government is somehow going to impose this on us that we really don't 
notice that sneaking in the back door is a whole other approach that hasn't got anything 
to do with government at all. That was really the point of my talk, and I would like to 
emphasize that, because I really want us to start thinking in these commercial terms. 

DR. ]. ROBERT NELSON: I wish I could agree with Dr. Leder, that the eugenic movement 
has come to an end. I think a very clear distinction has often been made between the 
active and passive eugenics, where the active type is a kind of enforced regimented 
program for whole populations, and where the other consists of genetic counseling and 
simply good sense. It does appear evident that the rise of genetic engineering as 
putatively applicable to human beings has given a renaissance, a resurgence to eugenic 
thinking and has affected the mentality of our whole population in the United States to 
a large degree, in terms of our thinking that only so-called perfect and healthy people 
are genuinely human people, and that all those who are at various levels of disability 
somehow are inferior and ought not to be encouraged to live or to be generated. In 
other words, I am quite sure in my own perception that there is a eugenic mentality 
even though there is not a eugenic program as such in the positive sense. 

DR. MAURICE ]. MAHONEY: I echo the last two speakers. I don't believe that the eugenic 
thinking has died. In fact, I think that when we learn more about brain chemistry and 
learn how to improve memories and such, people will flock to those means and 
chemicals. 

DR. PHILIP LEDER: So I think that the question I'll ask is: If that's so, is that a "Bad 
Thing," with a capital B and a capital T? Perhaps, we'll come back to that in a moment. 

DR. DAVID BOTSTEIN: I am a professional geneticist of the old, as well as the new, style. 
It bothers me a little bit that Dr. Cooper's question wasn't understood. I thought I 
would try again. The problem here is that all geneticists who deal with real orga
nisms-and humans are real organisms-recognize that the key to improvement or 
destruction or whatever of the species, to changing the species, is selective breeding. 
We don't read, and I don't think Huxley intended, Brave New World in the way that 
was presented. The problem with any kind of eugenics and selective breeding and 
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genetic engineering in the sense of improvement of the species or a subspecies or a 
subline is that you must use force of some sort in order to make the animals that you 
want to breed with each other breed with each other. It's an essential consequence of 
the fact that we are diploid. That's not going to change anytime soon. Therefore, the 
rule for making horses or dogs that run very fast, or dogs that bark, or dogs that don't, 
has been known since the dawn of time. The same is true of cows that make lots of 
milk. The key is selective breeding, and that is not what is unacceptable. It's quite the 
other way around. It is unacceptable to ask some woman and some man to breed for 
some purpose other than that over which they have control. It is the unwillingncss of 
this society to take machine guns and say, "You marry that one and have that many 
children, and those children must breed with each other." The point I wanted to make, 
and to emphasize very strongly, is that this issue of eugenics and improving or degrad
ing the species has in it an element of force that is unacceptable. It is not necessarily the 
aim or the consequence that is so terrible. 

DR. PHILIP LEDER: I just wanted to create the spectrum of the eugenics argument. What 
is the border between good and bad, if there is one? 

Ms. TABITHA M. POWLEDGE: Huxley wrote a very interesting preface to the second 
edition of Brave New World, which was published after World War II, in which he 
pointed out that, in his book, eugenics was not the cause but the consequence of his 
totalitarian society. It was the last step in a series of steps, all of which had to come 
before eugenics could be imposed on the population. We have to have the totalitarian 
government in place before we have that kind of a eugenics program. We're not going 
to have the program first. If eugenics programs are going to happen, they are going to 
happen in other ways. 

DR. LISA H. NEWTON: This morning, David Baltimore told us that many attempts to 
modify germ cells by introducing new genes would not be carried out. He gave us the 
following reasons: There is a 75% chance that the cell will be normal anyway, and with 
that kind of statistic, you'd have to be absolutely certain that the gene you inserted 
would not be subject to raridom localization. If it inserts itself in the wrong chromo
some, all kinds of horrible things may happen. You may get mutations in the next 
generation. You have no idea whether or not it's going to breed true. You have no idea 
about the outcome. Therefore, he said, we'd never do it. Now, I heard from Dr. 
Nelson and Ms. Powledge that these experiments may happen soon. Do you know 
something that David Baltimore doesn't know? 

Ms. TABITHA M. POWLEDGE: No. For one thing, the ease I was talking about was not a 
75% chance of a normal child but rather a 100% chance of an abnormal child. Also, I 
think he mayor may not turn out to be right about the question of random assortment 
for some genes that may not matter, and it simply remains to be seen. I am very worried 
about the animal experiments, even though Dr. Leder is quite right that you can look at 
the Brinster-Parmenter work as a failed experiment because they didn't get the gene 
working just exactly right. At the same time, look at it as a successful one: They really 
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got it to work and that's what we need to keep focusing on. We have been hearing for 
years, "Don't worry." I'm no longer so sure! 

DR. PHILIP LEDER: Well, I don't think that anyone would say that there is no problem. 
Suppose you were on the recombinant DNA committee or the relevant body that will 
evaluate this application, which you say is on the way, to do a gene therapy experiment, 
let alone a germ-line therapy experiment. Knowing what we now know, and in the 
absence, as of today, of any evidence from animal sources that such attempts at therapy 
would be at all useful or effective, do you think that in good conscience this body would 
approve such experiments? 

Ms. TABITHA M. POWLEDCE: No. I don't. I think its record is quite clear. 

DR. PHILIP LEDER: Or that anyone would propose them, at this juncture, in the absence 
of animal evidence of their effectiveness? 

Ms. TABITHA M. POWLEDGE: All I can tell you, Dr. Leder, is that people on the 
recombinant DNA committee at Pfizer expect to see such a proposal this year. I've been 
told so. Presumably, they expect it to be in semi reasonable shape-possibly not in 
reasonable enough shape to be approved, that I simply don't know. At this stage, 
nobody is even going to bother bringing a proposal to that committee unless they can 
try to make a case that they have a reasonable expectation that the therapy will work and 
will not bring harm to the patient on whom it is tried. 

DR. BERNARD DAVIS: I'd like to make two points. First, I'd like to say how pleased I was 
that Dr. Nelson, at the end of his talk, redefined his position on the question of germ 
line therapy. If I understand it correctly, your position now is that if, indeed, it could 
really be proved to be perfectly safe, it wouldn't be different from other kinds of genetic 
therapy. I think that's quite different from the statement that was made by a group of 
theologians, including Dr. Nelson, some time ago. The reason I think it's worth 
emphasizing is that, as I mentioned this morning, Jeremy Rifkin, I believe, tricked 
theologians into making this statement. He gained a great deal in credibility thereby. 
He is still going around the country influencing public opinion on this subject. We are 
a group of people who have met to have a serious discussion of the complex problems 
we're dealing with, and I think that it's important to try to neutralize the really degrad
ing effect of his kind of discussion on this subject. I would hope that some of the 
theologians who signed the original paper would indeed come out with a modified 
statement officially. The second point is that I think Dr. Botstein was being, if I may 
use a word that I never thought I would ever have to apply to such a sophisticated 
person, naive in characterizing eugenics as depending entirely on force. There are ways 
of giving incentives that could really influence the gene pool. Now, the extreme case, 
of course, is the force that tells who to mate with whom and how many progeny to 
have. Let me point out that, at the moment, the city and state of Singapore either has 
enacted or is seriously considering enacting a law providing strong financial incentives 
for university graduates to have more children. That's the direction in which eugenics 
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is going to go. I want to be sure that none of you leave with the feeling that I'm in any 
way in favor of it, but let me draw a scenario that I think is not very unlikely in an 
extremely competitive world: The Japanese or the people in Singapore decide that their 
success in the world depends on how clever they are in producing things. Because the 
level of the average IQ of the population is important, they engage in a systematic 
program of strongly encouraging people, not necessarily with force, to have numbers of 
progeny related to their intelligence, however measured. How long will the rest of the 
world say that's only for them? 

DR. J. ROBERT NELSON: I'm pleased that Dr. Bernard Davis is glad that he finds himself 
in agreement with what I was saying. However, I don't believe I would have to say that 
it was a revocation or a radical mutation of the position held last year, but simply a 
clarification of what otherwise has been a very widespread misunderstanding of the 
views, at least of some of us, who are rather strangely called clerics by Mr. Capron. Dr. 
Ruth Hubbard signed the statement. I don't think she is a cleric exactly. Nevertheless, 
it is true that the majority represented religious institutions. There is a good deal of 
obfuscation about our intentions. I think my word provisional, which I stressed so 
much in my presentation, has to be taken quite seriously. We're not asking for perma
nent bans, but very great caution, which Leon Rosenberg has also advocated. 

DR. RUTH HUBBARD: The discussion of eugenics, to this point, has missed the central 
point. When Francis Galton coined the term, he coined it to mean "racial betterment 
of humanity, of humankind." The issue is that we have no social mechanisms that I'm 
aware of to judge or ascertain what is better and what is worse. It's not whether force is 
going to be involved or not, or to what degree, or at what point. Whether it's going to be 
the egg, the zygote, or the sperm, the issue is: Who is there in this society, or any 
society that we know of, that we would trust to make the decisions about what should 
and shouldn't be considered an improvement? 
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It is a truism that people, like all living organisms, are the products of their heredity, their 
environmental history, and the interaction between their heredity and their environment. 
This truism applies, of course, to any pathology that an individual may display. The 
difficulty with the truism is that the degree to which hereditary and environmental 
influences can contribute to disease states is variable in the extreme. Some disease states 
are entirely of environmental origin; in most instances, the genetic contribution to, let us 
say, a broken leg is negligible. Other disease states are demonstrably hereditary; the 
environmental contribution to beta-thalassemia is likewise negligible. Most disease states, 
however, fall into the spectrum in between; evidence for hereditary as well as environ
mental influences can be found. 

Virtually all the diseases classified as clearly hereditary show simply Mendelian 
inheritance: they are the result of changes in a single gene. Sometimes, the disease 
phenotype is simply dominant; that is, if one inherits a single copy of the disease gene 
from one parent (the other parent contributing a normal allele), one manifests the disease 
state. Other disease phenotypes are recessive: one needs to have inherited the disease gene 
from both parents in order for the disease to become evident; heterozygotes are not 
affected, although they can transmit a disease gene to their offspring and are thus called 
carriers. In-between cases ("partial dominance" or "incomplete penetrance") are also 
known. Simple Mendelian inheritance is usually easy to detect by examination of the 
pattern of appearance of the disease phenotype in family pedigrees. 
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The inheritance of phenotypes detennined by more than one Mendelian gene, 
however, is extremely difficult to follow in human families. Because the polygenic inheri
tance of phenotypes is common in other organisms, it is to be expected in humans as well. 
Genetic analysis that can demonstrate polygenic inheritance in other organisms is done by 
crossing organisms at will and thereby following inheritance; this technique is, for obvious 
reasons, unavailable to human geneticists. The difficulty of following even a two-gene 
system in human families leads to a bias in the assessment of the hereditary nature of 
diseases: when two or more genes determine the disease state, the disease cannot be 
classified, by family pedigrees, as being of purely hereditary etiology even if it is so. 
Because the environmental contribution is also difficult to assess, such diseases will 
necessarily appear to have an ambiguous etiology. 

There are, however, statistical techniques that have evolved from the theories of 
population genetics that can be used to try to detect and to measure the hereditary 
contribution to disease phenotypes. These include the study of the relative concordance 
(coincident appearance of the disease) in monozygotic and dizygotic twins and the statis
tical clustering (without an interpretably Mendelian pattern) of the disease in families. 
From such studies, strong arguments can sometimes be made that the hereditary contri
bution to the appearance of a disease is substantial. Nevertheless, even these arguments 
are not definitive, as every aspect of environmental influence can never fully be assessed. 
In addition, the statistical methods are extremely sensitive (more than pedigree analysis) to 
heterogeneity in the cause of a phenotype: if the disease state can have two or more 
different causes (even if one is not primarily hereditary), then the statistical analysis will 
give results that are only vaguely interpretable or are even misleading. Quite understand
ably, therefore, clinicians view even the strongest statistical cases for hereditary etiology as 
still ambiguous and! or controversial. 

Improvements in the power and the resolution of genetic analysis in human families 
could result in a corresponding improvement in our ability to define the hereditary 
components in the etiology of diseases such as epilepsy. Recent advances in the area of 
molecular biology, especially the so-called recombinant DNA methods, have the poten
tial to provide tools that will allow human geneticists to follow the inheritance of all parts 
of the human genome from generation to generation. The basic idea is that, if one could 
follow the inheritance of marker genes spaced evenly over human chromosomes, then 
one could tell which segments of those chromosomes had been inherited from each 
parent and grandparent. The correlation of the inheritance of a particular segment with a 
predisposition to a disease would indicate that the gene conferring such a predisposition is 
located physically near the markers defining the inherited segment. Geneticists call this 
principle linkage, and the tool we propose to construct is a linkage map of the human 
genome. Experience with other organisms (where linkage maps have been made by 
classical techniques) indicates that having such a linkage map will allow the definition, 
genetically, not only of single-gene Mendelian inheritance, but also of two-gene and, 
possibly, even of three-gene systems. A genetic linkage map of the human genome might 
thus enable the definition of genetic models for human diseases that are inherited poly-
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genically. The consequence would then be that the inheritance of such a disease could be 
followed and predicted in the way that sickle-cell anemia and phenylketonuria are now. 

Naturally, the application of such technology will result in a substantial increase in 
our knowledge of the etiology of inherited diseases. However, it should also be realized 
that the application of the genetic linkage map to individual families will result in the 
acquisition, by the physician at least, of information about a predisposition to disease in 
the families under study. This information may be of great value in devising therapeutic 
strategies well in advance of disease onset and in making informed reproductive decisions. 
Presumably, genetic diagnostic systcms will bc uscd primarily for thcsc reasons. Unfortu
nately, the information may also be sought for other reasons that are more controversial. 
For example, the knowledge that an individual is heterozygous for a gene that confers a 
predisposition toward early heart attack could reasonably be sought by a patient's insur
ance company. Genetic diagnostic systems will raise ethical and legal problems to the 
degree that they are indeed successful; most of the practical difficulties will lie in the area 
of privacy, that is, who is entitled to have and to use the information gained by physicians 
about the genotypes of the patient and his or her relatives? As it is likely to be many years 
before the human genetic linkage map is in general use, there is time for thought in 
advance of the problem. 

CONSTRUCTION OF A GENETIC LINKAGE MAP OF THE HUMAN GENOME 

Human genes, like those of other organisms, are carried on chromosomes. The 
genetic information in chromosomes is encoded in DNA, and each chromosome can be 
thought of as a long DNA molecule encoding different genes, one after the other, in the 
same way that a magnetic tape contains information. Changes in genes are changes in the 
DNA. Each individual has two copies of each chromosome (i. e., two copies of each 
gene), one inherited from each parent. Thus, parents donate to their offspring one of their 
two copies of each gene. Suppose (see Figure 1) that a child is the issue of a marriage 
between two individuals who are heterozygous for three genes, A, B, and C, so that one 
parent has alleles (forms of a gene) All A2 for gene A, B lIB2 for gene B, and C lIC2 for 
gene C, and the other parent has alleles A31 A4 for gene A, B3/B4 for gene B, and C3/C4 
for gene C. If genes A and B reside on different chromosomes, the 16 possible genotypes 
of the progeny (AI/A3 and BlIB3; AlIA3 and BlIB4; A2/A3 and B2/B3; A2/A3 and 
B2/B4; AlIA4 and B2/B3; AlIA4 and B2/B4; A2/A4 and BlIB3; A2/A4 and BlIB4; etc.) 
are equally probable, as chromosomes assort independently. However, if two genes are 
close to each other on the same chromosome, then they will be inherited together. In this 
case, the arrangement of alleles on the chromosomes in the parents (called the linkage 
phase) makes a difference, so not only do we imagine (Figure 1) that genes Band Care 
near each other, but we also specify that one parent has the genotype BI-ClIB2-C2 and 
the other the genotype B3-C3/B4-C4. Then, the progeny genotypes BI-ClIB3-C3; Bl
ClIB4-C4; B2-C2/B3-C3; and B2-C2/B4-C4 are common, and all others (involving, for 
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example inheritance of BI-C2 from the first parent or B4-C3 from the second) will be 
rare. The reason is that the common genotypes retain the arrangement in the parental 
chromosomes, and a crossover event (or recombination event) is required to produce the 
rare arrangements. This is how geneticists define linkage. The degree of linkage is vari
able, and it increases as the physical distance between the genes increases. 

In the example given, all four parental chromosomes had alleles for each of the genes 
A, B, and C, which were distinguishable from each other. This characteristic (called by 
the geneticist polymorphism) is essential for the example given, as the only way in which 
one can tell that there has been a crossover between gene Band C is if B 1 can be 
distinguished from B2 and Cl from C2. Therefore, if markers are to be useful in genetic 
mapping, they must be polymorphic. Ideally, the markers must be sufficiently poly
morphic so that the parental alleles can usually be distinguished in a random marriage. 
Only if there are several (four or more) alleles, each with a high frequency in the 
population, will this ideal be approached. Before the development of recombinant DNA 
technology, only a few genes were known with usefully high polymorphism; the best of 
these are the HLA (histocompatibility) loci. 

The ability to "clone" (in the molecular sense, that is, to isolate and propagate in a 
bacterial cell) single-copy human DNA sequences has made possible a new and general 
way of developing highly polymorphic genetic markers. These markers are called re
striction fragment length polymorphisms (RFLPs, for short). A single-copy fragment of 
DNA carried in a bacterial plasmid labeled with radioactive phosphorus is used as a probe 
in a gel-transfer hybridization experiment using total human DNA extracted from a small 
blood sample. This DNA is digested with a "restriction endonuclease," which cuts the 
DNA at specific sequences characteristic for that endonuclease. This process produces 
many thousands of DNA fragments of differing length, as the distance between the 
restriction endonuclease cleavage sites varies depending on the nucleotide sequence of the 
DNA. The fragments are separated according to length by electrophoresis through an 
agarose gel. The fragments are transferred by blotting them onto filters, and finally, the 
filters are placed in a solution containing the probe. The probe DNA hybridizes and 
produces a radioactive band when it recognizes its complementary sequence. The band 
has a unique position (because of its unique length) because the sequence is represented 
only once in the genome. However, in some cases, the probe hybridizes to two bands in 
some individuals, because of polymorphism in the DNA sequence for which those 
individuals are heterozygous (Figure 2). This polymorphism could be due to single base 
alterations at a restriction endonuclease recognition site, or it could be the result of 
rearrangements (deletions, insertions, transpositions, and so on) of the DNA. In either 
case, the RFLP should be heritable, easily demonstrated with a small sample, and 
therefore potentially usable for genetic mapping. 

The technology of finding single-copy human DNA fragments that, when used as 
probes, reveal RFLPs is straightforward. l One screens recombinant DNA libraries for 
single-copy DNA fragments, makes these radioactive, and carries out gel-transfer experi
mentsZ using the DNA from about 10 unrelated individuals. When heterozygosity (two 
bands in the DNA of one or more of the individuals) is observed, one has found a 
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Figure 2. Cuts made in a pair of homologous chromosomes by enzyme B. (b) Hybridization pattern of enzymes 
A and B given cuts of (a). From D. Botstein, R. L. White, M. Skolnick, and R. W. Davis. Construction of a 
Genetic Linkage Map in Man Using Restriction Fragment Length Polymorphisms, Am. J. Hum. Genet. 
32:314-31 (1980). 

polymorphism; when heterozygosity is frequent andlor one finds bands of several different 
lengths among the 10 individuals, the polymorphism can be used as a genetic marker to 
make the map. 

When the idea of constructing a genetic linkage map using RFLPs was first pro
posed, 3 a major question concerned the degree of polymorphism in the genome. Within 
a few months, Wyman and White found the first really extensive polymorphism (Figure 
3), which has about 15 alleles of different lengths, all of which are relatively common. I 
Several more really good polymorph isms have been found, and many more (more than 
100) two-allele systems have been described. Many of the two-allele systems have been 
found to have additional associated polymorph isms when additional restriction endo
nucleases were tested or when DNA adjacent to the original probe was cloned. 4 

An important question concerning the practicality of making a linkage map of the 
human genome using RFLPs concerns the number of different RFLP loci that one needs 
to "cover" (that is, be within detectable linkage distance) the entire genome. This number 
depends in part on the amount of recombination one finds on human chromosomes and 
also on how polymorphic the markers are. Given highly polymorphic markers and using 
the estimate that the total genome is 33 morgans (a unit of recombination), this number 
comes out to be somewhere between 3003 and 1,000. 5 

Once many polymorph isms have been found, they can be tested for linkage to each 
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Figure 3. Polymorph isms in human DNA restriction fragments homologous to pAWIOI. Five micrograms of 
DNA from each individual was digested with EcoRI, subjected to electrophoresis through a 0.4% agarose gel, 
transferred to diazobenzyloxymethyl-paper, and hybridized with a nick-transplanted probe prepared from the 
recombinant plasmid pAW IO I. Numbers above each lane indicate the individual within a large Utah pedigree; 
numbers to the left indicate length of DNA in kb. From A.R. Wyman and R. White. A Highly Polymorphic 
Locus in Human DNA, Proc. Natl. Acad. Sci. USA 77:6754-8 (1980). Reprinted by permission of the authors. 

other by specially designed family studies. They can also be assigned to chromosomes 
using human-rodent somatic cell hybrids6 or in situ hybridization. 7 

Making the genetic map of the human genome is, then, a matter of applying current 
technology. In terms of the labor involved, however, finding and mapping many hun
dreds of RFLPs is a massive undertaking, the end of which is not yet in sight. Nev
ertheless, the undertaking is finite, and the uncertainties are few. There now seems to be 
little question that a genetic linkage map can (and will) be constructed within the next 
decade. 

USING THE LINKAGE MAP 

The use of the linkage map is simple to imagine in the case of single-gene Mendelian 
traits. A family that exhibits the trait is found, blood samples suitable for DNA extraction 
are obtained from as many members of the family as possible, and all the markers on the 
map are followed through the family tree. A correlation of inheritance of the trait and of 
particular RFLP loci is then sought. The only problems are statistical; in order to verify 
linkage, one must observe coinheritance of only one chromosomal segment. To ensure 
that only one segment will be implicated, one must look at enough cases so that the 
probability of an association by chance becomes extremely small . This number can be 
calculated and is of the order of 20 individuals in a single family of appropriate structure 
for a dominant trait. 3 

Once one identifies one or more RFLP loci tightly linked to a disease gene, one can 
carry out tests for inheritance using only the relevant loci; such tests will allow the 
diagnosis of the inheritance of disease genes, given information about the marker alleles 
and the linkage phases in the parents. In other words, a simple family study will allow the 
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prediction of the inheritance of diseases by linkage, even when nothing is known about 
the disease gene other than the mode of its inheritance. For some diseases (Huntington's 
diseases and cystic fibrosis are notable examples), it appears likely that such linkage tests 
will be the major form of prenatal diagnosis, as it seems at present unlikely that enough 
will be learned about the disease gene itself to make possible the direct cloning of the 
gene. 

It is important to note that some diseases of an uncertain mode of inheritance will be 
easily clarified if one has a map. For example, hemochromatosis is a simple Mendelian 
disease for which it was difficult to decide whether the gene was a dominant with 
incomplete penetrance or a recessive that showed some intermediate phenotype (but no 
pathology) in heterozygotes. The matter could be resolved simply because it turned out 
that the disease gene is linked to the major histocompatibility locus, a highly polymorphic 
gene that is most suitable as a marker. Given the linkage, the ambiguous heterozygotes 
could be classified, and it became clear that hemochromatosis is indeed a recessive 
disease. 9 

ETHICAL AND LEGAL IMPLICATIONS 

As mentioned above, the promise that the genetic map holds is primarily a great 
improvement in the amount and the precision of information that can be obtained about 
the genetic factors that predispose to disease. In the cases of simple Mendelian diseases 
with dread consequences, diagnostic tests will become available that will be used to make 
informed reproductive decisions. The legal and ethical problems for, let us say, a reliable 
test for cystic fibrosis seem quite similar to the very real problems already posed by the 
existence of a reliable indicator for Down syndrome. 

In the case of major diseases like diabetes, schizophrenia, epilepsy, and manic 
depression, when the mode of inheritance is not clear and the consequences of having the 
disease are less disastrous, the development of diagnostic systems based on a genetic map 
may allow improved therapy. For each of the listed diseases, arguments can be made that 
knowing in advance of symptoms that a person is at risk will be helpful. 

Despite all these attractive consequences, there are also clear dangers. The informa
tion that one is predisposed to (or even a genetic carrier of) a disease is not neutral 
information that can be bandied about like one's age or gender. In many instances, the 
consequences of the label may be worse than the disease. Many precedents (not all 
favorable) already exist in the cases of diabetics and epileptics: the advent of genetic 
diagnosis will increase greatly the number of citizens who will labor under the knowledge 
(hopefully confidential) that they are predisposed to some illness. These are fundamental 
issues of privacy and confidentiality that do not seem very different from problems already 
faced by people with chronic diseases. The advent of genetic diagnosis on a large scale will 
increase, however, the number of citizens with such problems. 

Another set of problems has to do with the cooperation of family members, which is 
essential for linkage studies. For example, in the interests of an unborn child, can one 
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compel one's relatives to donate samples for analysis? What happens to the information 
about the relative that is inevitably obtained? 

Finally, there are potential issues associated with the keeping of records. From the 
point of view of the physician and the geneticist, the patient's health interest is clearly 
served by the keeping of good permanent records. Such information will be cumulative, 
and of direct usefulness to offspring and other relatives in future genetic diagnoses. On the 
other hand, the existence of such records, even in a purely medical circumstance, opens 
up the possibility of abuse of the privacy of the patients and their relatives. Should 
physicians keep records so that the next determination will no longer require family 
samples? If so, how should thc confidentiality of these records be protected? 

In conclusion, it is clear that ethics and laws about proper limits on the distribution 
of information about one's genotype need to be established soon, lest the good that might 
be done by gcnetic diagnosis be outweighed by the damage done by foreknowledge in the 
wrong hands. We arc now in thc position of being able to anticipate certain problems, and 
of having the opportunity of doing our ethical and legal homework in advance of the 
arrival of the new technology. 
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Revolutionary progress in genetic theory and its' applications has led to the ability to map 
the human genome. As with numerous other recent advances in biomedicine, these new 
capabilities in genetics bear the unfortunate consequence that ever new ethical problems 
and moral dilemmas accompany the positive fruits of scientific research. But are the 
ethical problems raised by the ability to map the human genome really new? Or are they 
variants of concerns already familiar in genetic screening and counseling, and in other 
areas of medicine? 

To answer this question, we need first to identify the ethical values thought to be 
endangered by the new capabilities. Next, we need to explore whether those concerns are 
merely different in degree, or whether they differ in kind from already familiar ethical 
dilemmas. Only then can we determine whether the new diagnostic and therapeutic 
techniques in genetics, so often termed revolutionary, are cause for greater worry than 
earlier advances in genetics or similar ethical concerns in other branches of medical 
research and practice. In either case, the approach to resolving these problems must 
inevitably appeal to long-standing, widely accepted moral principles. As always, however, 
ethical dilemmas emerge when two or more such principles come into conflict. The focus 
in this chapter is on problems of privacy and free choice stemming from the ability to map 
the human genome. 

The prospect of mandatory screening programs is probably the most obvious threat to 
the free choice of citizens in a society that so highly prizes the value of individual liberty. 
But the most obvious threat need not be the most probable one. Whether compulsory 
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genetic screening programs can be ethically justified depends chiefly on the purpose for 
which screening is mandated and on the potential benefits to the individuals required to 
undergo the screening. Also important, but secondary, are the safeguards employed to 
prevent the disclosure of sensitive genetic information to third parties. 

A wide range of ethical issues related to genetic screening has been thoroughly 
studied by the President's Commission for the Study of Ethical Problems in Medicine and 
Biomedical and Behavioral Research. It would be redundant to rehearse that examination 
here, but it is worth repeating several of the points made in the commission's report 
entitled Screening and Counseling for Genetic Conditions. 1 

On the issue of compulsory versus voluntary screening programs, the commission's 
report identified two main questions: "Should participation in screening and counseling 
programs always be voluntary? Should treatment of genetic diseases detected through 
screening always be voluntary?"2 Resting its argument on an appeal to the principle of 
autonomy, the commission concluded that only one consideration could justify compul
sion: the protection of those unable to protect themselves. And even that factor warrants 
compulsion only under special circumstances. The report asserts that "the Commission 
finds no basis in the maximization of social utility that justifies compulsory participation 
in genetics programs."3 

The commission's report covers genetic screening capabilities in the areas of new
born testing, carrier screening, and prenatal diagnosis, describing the specific techniques 
employed in each of these categories. It does not, however, address the question of 
whether ethical problems arise that are peculiar to the procedures of gene mapping. We 
need to ask, therefore, whether there are any grounds for holding that the commission's 
carefully drawn conclusions and recommendations should not straightforwardly apply to 
the more precise, more numerous, and more effective screening capabilities afforded by 
genome mapping. 

Does it matter ethically whether the genetic screening of individuals by these tech
niques would be mandated by the government, by employers, or by insurance companies? 
Whatever agency may require screening, the same threat to privacy and free choice is 
bound to exist. Yet, the purpose of these different agencies may vary considerably: The 
state may require screening by means of genome mapping in order to identify heritable 
conditions and to supply individuals and families with valuable information, thus increas
ing their ability to make health-promoting lifestyle choices, and in cases where treatment 
is possible, enabling them to choose early intervention or to take preventive steps. Al
though the compulsory aspect remains, thereby eliminating free choice and invading 
privacy by gathering intimate details about a person's'genetic makeup, the avowed pur
pose is to benefit the individual by widening options and enabling wise life choices and 
decisions. 

In contrast, insurance companies may require prospective customers to submit to 
genome mapping in order to be eligible for, say, life insurance or health-related benefits. 
The basic premise behind insurance companies' rates lies in the use of actuarial tables that 
assign risks to different populations or groups. A company could deny insurance al
together to individuals at risk for early death from one or another genetic disease, or it 
could set rates differentially in accordance with different people's likelihood of contracting 
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particular diseases for which they are found to be at risk. The same information that is 
fruitful in the genetic counseling situation can be devastating in the hands of insurance 
companies or prospective employers, for example, the identification of gene carriers of 
late-onset autosomal-dominant disorders before clinical manifestations have appeared. 
People found through genome mapping to be susceptible to emphysema could be denied 
employment by firms in which the workplace environment is hazardous to those having 
lung disease. Yet, that same information in the counseling setting can aid the individual 
in making choices on a voluntary basis. 

Unlike the case in which genome mapping is mandated by the state, a person may 
decline to have her or his privacy invaded and her or his freedom compromised by an 
insurance company requirement and may simply refuse to apply for the insurance. But 
that is what William James called a "forced choice"-one in which there appears to be an 
option but, given the possible consequences, in which genuine choice in the matter is 
only apparent. 

The same could be said of industry's screening requirements: A person could always 
choose to work elsewhere-in a different company, a different field of employment, or a 
different type of work. But practically speaking, such options are not usually available to 
people constrained by poverty, low educational level, lack of skills, limited geographical 
mobility, and other factors. Furthermore, if one insurance company or industrial concern 
establishes mandatory screening for susceptibility to genetic diseases as a condition of 
employment, all are likely to follow. A survey conducted by the Office of Technology 
Assessment in 1982 revealed that half-a-dozen major American corporations already use 
genetic testing to identify employees susceptible to adverse reactions from toxic substances 
in the workplace. And another 59 companies said they were considering adopting such 
policies within the next five years. 4 Market forces could well lead to the universal adop
tion of such programs, in order for companies to remain competitive. Those prospects, 
however, will themselves be governed by cost-benefit considerations, as companies weigh 
the costs of mounting screening programs to detect genetic susceptibility among em
ployees against the costs associated with paying for health benefits or compensation to 
workers who fall ill. 

Do these market considerations morally justify overriding the highly cherished values 
of individual privacy and free choice? Although my own reply to this question is an 
emphatic "no," others may respond differently. Ultimately, in weighing these and other 
morally relevant considerations, the answer will depend on just which moral principle is 
selected as a basic premise in the argument. The application of a utilitarian moral 
principle, using a cost-benefit analysis as in the examples of insurance companies and 
industry noted above, will yield one result in a moral argument, whereas an appeal to the 
primacy of individual rights of privacy and liberty will yield another. Attempts to resolve 
such conflicts of moral principles are usually futile in applied and professional ethics, as 
the parties to a dispute come already committed to one or another fundamental principle, 
on which they build their arguments. But the futility of solving the most profound 
problems at the foundations of ethics should not deter efforts to find practical, moral 
solutions to the problems posed by human genetics, as elsewhere. 

If the ethical justifiability of mandatory screening by insurance companies and 
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industry rests on determining whether the goal of maximizing profits or containing costs 
should supersede the values offreedom and privacy, the same cannot be said simplistically 
for genome mapping that may be required by the state. Government, like industry, may 
be acting on fiscal motives, in the belief that the early detection of an increasing number 
of genetic conditions will result in prevention or treatment and, therefore, in reduced 
third-party payments for afflicted individuals who qualify for state-sponsored reimburse
ments. Federal and state governments, like private insurance companies, aim to lessen 
the amount paid out. But unlike agencies in the private sector, the state has an interest in 
protecting the lives and health of its citizens. That long-established interest, as expressed 
in statutes and regulations and in the common law, has given rise to quite a number of 
paternalistic acts and programs, justified by the benefits that accrue to those who have 
been "coerced for their own good." 

This is not the place to debate the merits and shortcomings of government pater
nalism, but it is worth asking whether that concept strictly applies in the present context. 
The rationale behind compulsory screening in the form of gene mapping, as well as other 
types, fits better under a public health model than it does under a paternalistic concep
tion. It is, after all, not solely for the benefit of those who undergo screening that such 
programs would be mandated. The benefits accrue to the offspring of those with heritable 
diseases as well as to the individuals themselves. Benefits may come in the form of 
informed reproductive choices that succeed in preventing the birth of an afflicted fetus, or 
even its conception in the first place. Benefits may also exist in the form of gene therapy, 
as those techniques become increasingly effective and more widespread. 

Just as the public health model can justify the coercion of individuals by requiring 
vaccination, inoculation, or quarantine to avoid the spread of infectious diseases, so 
might it take steps to reduce the incidence and prevalence of genetic diseases. Whether 
the public health model can serve to justify the enforced treatment of genetic diseases, in 
the form of gene therapy made possible by mapping the human genome, is a separate 
question that deserves sustained inquiry. In all likelihood, any attempt to justify gene 
therapy will have to appeal to moral principles other than those that underlie the public 
health model. The precept underlying public health justifications for coercive measures is 
the utilitarian principle: Maximize beneficial consequences and minimize bad ones, 
where benefits and harms are construed in terms of health or well-being as against disease 
and impaired functioning. Although that principle can probably be used to support 
mandatory screening programs, it is not sufficiently strong to justify overriding individual 
rights of autonomy in the form of mandated gene therapy for afflicted individuals. 

Although the greatest worries about restrictions on individual freedom and invasions 
of privacy stem from the prospect of compulsory genetic screening, some ethical concerns 
exist, as well, in voluntary programs. Screening that relies on the linkage principle 
requires studies of the genes in a family. In order to interpret the meaning of the DNA 
pattern in a child, it may be necessary to study both parents and sometimes other relatives, 
as well. 5 Leading researchers in genetics are already envisioning "tremendous implica
tions for clinical genetics."6 The use of the linkage principle for both prenatal diagnosis 
and premorbid diagnosis are hailed as promising developments. 7 McKusick cited the 
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linkage of hemochromatosis and HLA-A, claiming it to be "a useful way to identify 
relatives who should be protected against iron overloading."8 

Now, what if these relatives do not wish to be so identified? We may believe that it is 
irrational or foolish for people to choose to remain ignorant about information likely to be 
valuable for their own present or future health or that of their children, but ample 
evidence exists of individuals resistant to having such information themselves, quite apart 
from their unwillingness to have others learn about it. One has only to consider the 
health-risking behavior of the many individuals who smoke tobacco, eat cholesterol-laden 
foods, and drink alcohol to excess, or whosc lifestylc choices are demonstrably unhealthy, 
to conclude that, even when people have sufficient information about practices that are 
dangerous to health, they nonetheless persist in those activities. The identification of 
relatives found through genome mapping to be at risk for genetic disease may result in 
inflicting unwanted information on those individuals. 

Furthermore, once the carrier state in a relative is determined, those privy to that 
information (the clinical geneticist and the individual whose genome is mapped) know 
something about a third party that that person does not (yet) know. Does the possession of 
genetic information about third parties constitute an intrusion into their privacy? If that 
information were to be disclosed to others, should it be construed as a breach of confiden
tiality? The techniques that enable the human genome to be mapped raise conceptual 
questions like these, as well as ethical and potential legal questions. How the conceptual 
questions are answered will have implications for the ethical problems, as well. 

These last considerations raise a broader question, one about the "ownership" of 
genetic information: Should that information be construed as simply a more detailed 
account of an individual's vital statistics? Or are the details of a person's genetic constitu
tion information that should be treated as intrinsically private, not to be sought or 
disclosed without the explicit consent of the person whose statistics they are? Here again, 
the answer depends on which model is appropriate for conceptualizing the situation and 
drawing normative conclusions. If we adopt the prevailing model of the clinical practice 
of medicine, then genetic information, just like any other information about an indi
vidual's past or present diseases, should be held in strictest confidence except when 
disclosure is required by law or when there are morally compelling reasons to divulge the 
facts. According to the public health model, however, invasions of privacy and breaches 
of confidentiality are justified by the probable harm resulting from nondisclosure, a 
calculation that makes ov@rriding individual rights ethically permissible. Venereal disease 
reporting and the notification of sex partners, the maintenance of centralized records of 
infectious diseases, and other public-health measures rely on a utilitarian moral principle 
and the use of risk-benefit calculations, relegating individual rights of privacy, confiden
tiality, and even liberty to second place. 

It is not an easy exercise to determine which model is more appropriate to moral 
guidance on the problems of privacy and free choice posed by the ability to map the 
human genome. Under the model that prevails in the clinical practice of medicine, the 
physician's obligations are primarily (exclusively, according to some) to the patient: to act 
in the patient's best interest and to respect the patient's rights in the physician-patient 
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relationship. When the practice of clinical genetics yields information about other family 
members at risk, this model would appear to dictate nondisclosure unless explicit permis
sion is given by the patient. Happily, of course, most people have their relatives' best 
medical interests at heart and will readily grant permission for genetic information about 
themselves to be disclosed to family members who stand to be affected. Yet, sufficient 
evidence exists from cases in which Huntington disease has been diagnosed to indicate 
that, even when the disclosure of genetic information is clearly in the best interest of 
relatives, patients may nonetheless object strenuously to revealing that information. 

A well-known distinction exists in philosophical ethics between actions that are 
morally permissible and those that are obligatory. It would be hard to produce a sound 
argument having the conclusion that physicians or genetic counselors have a moral 
obligation to contact relatives and to reveal to them that they are at risk for genetic disease. 
But a successful argument could be mounted to the effect that it is ethically permissible for 
physicians or counselors to do so. That argument can be supported either by a consequen
tialist justification or by an appeal to the "respect-for-persons" principle, a principle that 
embodies the notion that every person has an intrinsic dignity and autonomy worthy of 
respect. 

"Respect for persons" is the principle that underlies the need to gain freely granted, 
informed consent from patients for research or treatment. Without adequate information, 
people cannot make informed choices and decisions related to their own health and well
being. It is evident that those at risk for late-onset genetic disease, or those whose re
productive choices might be affected by genetic information, cannot engage in informed, 
rational decision-making if crucial information is withheld from them. Although the 
"respect-for-persons" principle is usually invoked in support of the rights of the patient in 
the physician-patient relationship, it can be extended to cover the health-related rights of 
relatives, as well. Thus, although it may not be morally obligatory for physicians to 
inform relatives of their at-risk status, it is ethically permissible based on the "respect-for
persons" principle. If this conclusion appears to violate the patient's rights of confiden
tiality in the physician-patient relationship, it should be recalled that no rights are 
absolute. Physicians have a prima facie obligation to keep confidentiality, but that prima 
facie obligation can be overridden by stronger moral presumptions. 

The consequentialist justification for disclosure to relatives is more straightforward, 
yet it requires accurate empirical information about the benefits and harms likely to result 
from revealing facts learned as a result of genome mapping. If the consequences of 
withholding genetic information from relatives are likely to produce more harm than 
good, then a consequentialist or utilitarian principle would permit disclosure. Indeed, 
according to utilitarian theory, a physician would probably be morally required to disclose 
the information, as that theory holds that the morally right actions are those that result in 
better consequences than all available alternatives. The application of a consequentialist 
or utilitarian principle relies on the ability to assess the probable benefits and harms of a 
contemplated action, and that assessment is often difficult to make. But as in any other 
area of moral decision-making, good ethics begin with good facts. 

Even under the clinical practice model, or under conditions where genetic screening 
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is voluntary, abuses may occur. The potential always exists for the witting or the unwitting 
disclosure of information to third parties who have a stake in that information. The recent 
discovery of genetic susceptibility to emphysema yields information valuable to those who 
may then choose not to smoke, to avoid spending time in polluted environments, or to 
seek certain types of employment rather than others. The screening can be voluntary, and 
so can the individual's choices. But that same information in the hands of employers 
could lead to the denial or the termination of employment, and insurance companies in 
possession of such facts about the insured may assign higher rates or deny them insurance 
altogether. A similar scenario could arise for those discovered to have a genetic suscepti
bility to arteriosclerosis and other conditions that remain asymptomatic until later in life. 
Without doubt, the ability to map the human genome yields information about suscepti
bility that is more precise, more certain, and potentially more threatening to individual 
freedom and privacy than earlier methods of presymptomatic diagnosis and vague hypoth
eses about "familial" traits. 

It is one of the ironies of social life that information about people that is valuable to 
them can at the same time, if it falls into the hands of others, have the potential to harm 
their interests. But the prospect of the abuse or the misuse of genetic information does 
not, by itself, warrant a restriction of the procedures or methods by which that informa
tion is gained. As in other situations subject to abuse, the need exists for procedural 
safeguards to ensure that genetic (and other medical) information about individuals will 
be protected and kept confidential to the fullest extent possible. 

Several factors are relevant in the effort to determine whether the public health 
model or the clinical practice model is most suited to give ethical guidance for problems 
of privacy and free choice. These factors are the severity of the genetic disease, the 
probability that relatives will become afflicted, the prospects for successful intervention of 
some sort, and the question of whether having children afflicted with the genetic defect 
can be avoided by the discovery of carrier states in the relatives of an individual who has 
undergone diagnostic tests by gene mapping. Just how these several factors ought to be 
weighed, what counts as sufficient severity of a genetic condition, and other questions are 
matters that need to be fully worked out. One cannot simply assume that either the public 
health model or the clinical medical practice model is the correct one to apply, as the 
consequences of adopting one or the other model are significant in the ethical problems of 
privacy and free choice. 

In conclusion, the ability to map the human genome does not raise significant 
problems of privacy and free choice that are entirely new. Although the new diagnostic 
and therapeutic techniques are more powerful than previously existing capabilities in 
human genetics, and although they are able to yield a great deal more information about 
susceptibility to genetic disease than earlier screening techniques, the problems are the 
same, in principle. Mandatory screening programs, both newborn and carrier screening, 
have already been introduced. We have witnessed first the adoption and then the quick 
abandonment of compulsory screening for sickle-cell carriers, and some of the states that 
have had mandatory PKU screening at birth have now begun to abandon those programs 
because of cost-benefit considerations. Questions about the propriety of seeking or dis-
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closing information about an individual's genetic makeup bear strong analogies to other 
biomedical contexts in which the ethics of invading privacy and breaching confidentiality 
have been debated, and the issue of what information insurance companies and em
ployers ought to have access to is a long-standing debate among civil libertarians and other 
proponents of individual rights, business executives and spokespeople for management 
and labor, and those in the field of bioethics and health law. 

This is not to imply that the ethical dilemmas in those areas have been finally settled, 
or that they should stand as precedents to follow uncritically in the newer areas opened by 
contemporary genetic research and practice. It may be of some comfort to recognize that 
problems of privacy and free choice raised by the ability to map the human genome have 
ample analogies and that they have been addressed at length by the President's Commis
sion, as well as by many individual scholars. But that comfort should not create the 
misleading impression that the issues have been resolved, or that they cannot profit from 
continued careful analysis and debate. The price of ethical decision-making is renewed 
inquiry and constant vigilance. 
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Sometime in the next two years, clinical trials with human gene therapy will begin. 1 The 
trials will be aimed at two rare, very serious single-gene defects. One is Lesch-Nyhan 
syndrome, a serious and nontreatable disesase characterized by mental retardation, cere
bral palsy, self-mutilation, and an accumulation of uric acid in the body. The other is 
adenosine deaminase deficiency, a disease of the immune system that leads to early death. 
Like most single-gene defects, they cause their ill effects because the gene essential to 
turning on the production of a crucial enzyme is missing. 

Rapid progress in recombinant DNA techniques has made clinical trials with human 
gene therapy a possibility. Scientists have identified the missing genes for these diseases 
and have cloned them in the laboratory through recombinant DNA techniques. Genet
icists have also developed techniques for transferring the cloned gene into chromosomes 
in the nucleus of bone marrow cells. In studies with animals, the inserted gene appears to 
"turn on" or express itself at the right time to produce the missing substance without 
damaging other cells. The missing gene has also been successfully introduced into the 
nuclei of bone marrow cells removed from a person with the disease and has apparently 
turned on the mechanisms of enzyme production. 2 Although more research with animals 
is needed to ensure that the inserted gene will produce a therapeutic amount and not 
disrupt other functions of the cell, the next step will be to return bone marrow cells treated 
with the cloned gene to the body, to see if it will cause the cell to function properly and 
relieve the underlying disease. This is the step in the clinical trials that are under 
consideration. 

Copyright © 1985 by John A. Robertson. 
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The start of clinical trials is an important step in the application of genetic knowledge 
touched off by Watson and Crick's discovery, some 30 years ago, of the double-helix 
structure of DNA. But it is a mistake to think that human applications of genetic en
gineering to root out even single-gene defects, much less for incredibly more complex 
multifactorial and polygenic traits, is just around the corner. Many problems remain to be 
worked out before the human trials actually begin, and before gene therapy becomes 
widely available, even for rare and lethal single-gene defects. Although the ability to 
introduce cloned genes into cells has been greatly advanced by developments with retro
viruses, there is still little control over where the cloned gene will lodge after it is 
introduced and hence over whether it will be expressed at the right time. 3 Expression at 
the right time and in the right amounts is essential for the genetic therapy to work. More 
work with animals is needed to establish that the expressed gene will produce sufficient 
quantities of the cell product at the right time to prevent the disease, while not over
producing or otherwise interfering with cell metabolism. Indeed, the physicians undertak
ing the first trials probably do not expect to cure the disease immediately. Rather, they 
hope to test out techniques and learn more about basic structure that will eventually prove 
useful. 4 

At this stage, the most significant ethical issue in human gene therapy is whether it is 
ethical to impose on subjects the risks of reinserted bone marrow cells that have been 
treated with the cloned gene, in light of the risks and benefits reasonably to be expected. 
The uncertainties that will attend the first human uses make this judgment difficult, but 
the same ethical issue arises in most clinical research. 

In the case at hand, the risks of the research now appear to be outweighed by the 
study's benefits for the subjects and for society, making the study more acceptable than 
Martin Cline's use of cloned genes in 1981 to treat beta-thalassemia. 4a The researchers 
will be seeking to treat a lethal, incurable disease. Previous experience with cloning genes 
and inserting them into animal and human cells suggests that the inserted genes will be 
expressed without deleterious side-effects. As only a small amount of the enzyme pro
duced by any cell in the body will prevent the disease, there is a reasonable probability 
that the reinserted bone marrow could produce enough of the enzyme to prevent Lesch
Nyhan or adenosine deaminase deficiency. However, it is not clear whether successful 
gene insertion will produce enough of the substance soon enough to reverse the damage 
that has already occurred. The reasonableness of this assessment of risks and benefits has 
been affirmed by the institutional review boards (lRBs) at the institutions conducting the 
research and is likely to be approved by the NIH's Recombinant DNA Advisory Commit
tee, when it reviews the question. 5 

The long-run potential of gene therapy is, of course, stupendous. Paralleling the 
rapid development of gene transfer techniques has been rapid progress in mapping the 
human genome. 6 This allows genetic markers for a wide range of diseases (e.g., diabetes, 
heart disease, and cancer) to be identified. Uncovering the genetic components of such 
diseases may drastically alter our approaches to them. Rather than the treatment of 
symptoms, effective prevention will be possible. Physicians will conceivably be able to 
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prevent many diseases not now thought of as genetic by identifying those persons at risk 
from the predisposing genes and inserting the absent genetic material. 7 

Such prospects are dizzying. We should not be surprised that discussions of human 
gene therapy often excite profound, even religious, feelings about nature and human life. 
The feelings generated are usually more full of fear than joy and may be animated by 
more pervasive qualms about the march of technology. To date, much of the debate and 
discussion about gene therapy has centered on that topic. The insightful analysis of the 
President's Commission for the Study of Ethical Problems in Medicines and the hearings 
in 1982 before Representative Albert Gore's subcommittee9 have sufficiently aired the 
issue to establish that meddling with the human genome is no more unnatural or artificial 
than the other meddling that goes on in a wide range of accepted human pursuits. 

The discussion has also disposed of the slippery-slope claim that benign therapeutic 
uses of gene transfer will set us on an ineluctable course to far more dangerous and 
intrusive interventions in the human genome. We know that slippery-slope arguments 
generally do not work. The mere fact that we do X, a necessary condition to doing Y, does 
not mean that we will inevitably do Y. Even if the technical hurdles to stage Y can be 
overcome, a decision to seek Y, with its different array of costs, benefits, and probabilities 
must be made. Thus, the ability to correct single-gene disorders does not mean that we 
will ever be able or willing to engineer multifactorial traits, such as beauty, intelligence, 
and height. Indeed, acquiring that capacity will require scientific leaps of such an order 
that wc may more fruitfully compare gene therapy for serious diseases to the first step of a 
long, arduous climb up a mountain, thc contours of which are only dimly seen, rather 
than to a slide down a slippery slope to the fabrication of human beings. 10 The fear is far 
too insubstantial to justify stopping or not investing in gene therapies, which, if effective, 
have such a great potential for eliminating disease and suffering. II 

The development of effective gene therapies, nevertheless, does raise difficult and 
novel issues, even if we meet and overcome the slippery-slope and the defilement-of
nature arguments. Rather than cataloging and discussing solutions to all the potential 
ethical issues that could be listed, I would like to focus on two ethical problems that arise 
when gene therapy or gene transfer is applied to the newly fertilized egg or embryo. 

As Clifford Grobstein has articulately pointed out, 12 the long-range significance of in 
vitro fertilization (IVF) is the window that it provides on the genome and the developing 
human embyro, rather than the stimulus that it gives to new forms of family. External 
fertilization offers an opportunity to identify and alter the genetic makeup of the fertilized 
egg and the person that it may become. As the ability to map and alter the genome grows, 
reasons for altering the genetic makeup of the embryo will also grow. Gene transfer in 
embryos allows all the cells of the body to receive the missing gene, thus assuring proper 
expression in particular organs. In addition, the gene defect is corrected before embryo 
development begins, a process thus assuring that it will turn on in time to prevent damage 
from its absence. The effects of gene transfer to embryos is especially powerful, for it will 
inevitably affect the germ cells as well. Thus, the transferred gene will not die with the 
individual organism, as occurs with somatic cells (including gentically altered somatic 
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cells), but can be passed on to many later generations. Finally, the genetic manipulation 
of embryos raises profound questions about the legitimacy of research on embryos, and 
about the rights and duties that we have regarding them-issues not yet fully resolved in 
research contexts not involving genetic manipulation. 13 

These possibilities are close enough to reality to warrant discussion. After discussing 
more thoroughly why gene therapy at the embryo level is likely to occur, I want to discuss 
two ethical problems thought to arise with gene transfer to embryos. In my opinion, 
neither is sufficient to prevent the gene alteration of embryos. 

THE NEED FOR GENE THERAPY ON EMBRYOS 

As gene therapy techniques develop, we can expect that they will be applied to earlier 
and earlier stages in the life cycle. For example, newborn infants suffering from Lesh
Nyhan syndrome or adenosine deaminase deficiency will be treated early in life because 
those diseases take a toll in infancy. Indeed, genetic treatment of the fetus may also 
become possible in the future. If a prenatal diagnosis shows that the fetus has a serious 
single-gene defect and the mother opposes abortion, prenatal genetic treatment may be 
essential to prevent the damage that will occur when a gene necessary for normal develop
ment is missing. If the bone marrow of the fetus can be removed, treated in vitro with 
clones of the missing gene, and then reinjected in the fetus, where the new gene will be 
properly expressed, prenatal genetic therapy on the fetus will be possible. 14 In that case, 
the parents would be free to apply the prenatal genetic therapy to the fetus in order to 
protect the child that they are bringing into the world. Indeed, if the parents have decided 
against abortion there is even an argument that they have a legal duty to provide an 
established genetic therapy to the fetus in utero, if necessary to prevent serious harm to the 
offspring. 15 Otherwise, they will have brought an avoidably defective child into the world. 

A more likely scenario than the application of gene therapy in utero to the fetus will 
be application at the embryonic level. Gene insertion after birth or even during pregnancy 
may come too late to prevent damage from lack of the necessary gene. Insertion in the 
embyro would also solve the problem of having the inserted gene reach the right organ 
and thus be available to express itself at the time and place needed. Introducing DNA into 
the fertilized egg will introduce the gene into all cells of the body (including germ cells), 
with such efficiency that it will be preferable to do it then, even if postnatal gene transfer is 
possible. 

Embryo interventions pose special problems, however. One problem concerns the 
justification for embryo manipulation. A second problem is the likelihood of affecting the 
germ line, and hence future generations. Do these problems present a barrier to gene 
transfer in embryos? 

CAN GENETIC MANIPULATION OF EMBRYOS BE JUSTIFIED? 

The possibility of gene transfer in embryos raises several potential problems because 
of uncertainty about obligations to embryos. Experimental access to embryos is still so 
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new and the moral status of the embryo is still so unsettled that the ethical limits on 
embryo experimentation are unclear. However, a consensus among informed laypersons, 
scientists, and ethicists may be emerging in the reports of the several commissions and 
boards that have considered the question. 16 They draw a line between experimentation 
when the embryo experimented on will be transferred to a uterus and hence may be 
brought into being and when it will not be. In the former case, where the manipulated 
embryo will be transferred to a uterus, the research must be beneficial or therapeutic to 
the potential offspring. In the latter case, research is possible, for good cause, as long as 
the embryo is not maintained for more than 14 days after fertilization, the time when 
differentiation of a nervous system and hence the possibility of sentience begin. 17 

Under these developing guidelines, gene therapy on the embryo can be ethically 
justified. The 14-day period for experimentation when no transfer to the womb is planned 
gives ample room to perfect screening and gene transfer techniques in embryos (assuming 
the embryos are available by the consent of the gamete providers). Proceeding further and 
transferring the genetically altered embyro to the uterus, so that it may be brought to term, 
can also be justified. If the embryo has been identified as having a gene defect, which will 
lead to it being discarded or born damaged if carried to term without treatment, then gene 
alteration of the embryo with the intent of transferring it to a uterus and bringing it to term 
is therapeutic and beneficial in intent. If there is a reasonable basis for thinking that the 
gene alteration could succeed, even an experimental operation, as well as one established 
as safe and effective, would satisfy the principle of respect for the embryo and the future 
offspring that underlies the rule. 18 

However, Bayles l9 and Williamson2o have argued that it is unethical to alter embryo 
genes and then transfer the embryo to a womb, despite a beneficial or therapeutic intent, 
because of the risk that the embryo and the future child will be damaged by the experi
mental gene alteration. Rather than risking damage to future children, affected embryos 
should be discarded, and only genetically healthy ones should be transferred to the uterus. 

To assess this argument, let us step back and consider the matter from the perspective 
of the couple confronting the need for gene transfer to correct defects in future offspring. 
For them, the question of gene therapy arises only if the couple knows, because of carrier 
screening of the prior birth of a child with the defect, that they are heterozygous carriers of 
the trait. 21 If they are, they would have a 1: 4 chance of having a child with the defect. 
This knowledge gives them several options. They can give up the idea of having children 
altogether. They can seek an adopted child. Or they may choose to substitute the un
affected sperm or egg of a third party for the gametes of one of them. With some diseases, 
they have the additional option of conceiving and then having a prenatal diagnosis to 
determine if the fetus is affected. If a prenatal genetic therapy is not available, they can 
abort the affected fetus and try again, or they can turn to the other options. Postponing 
treatment until after birth is not an option where the genetic damage is done during in 
utero development. 

A final option-pretransfer screening of embryos-is not now available but probably 
will be in the future. 22 This option would allow the couple to conceive externally through 
in vitro fertilization, to screen the embryos for the genetic defect, and then to transfer to 
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the uterus only those embryos that do not have the defect. The logic of amniocentesis and 
selective abortion is carried back to an earlier stage. Although the method of conception is 
more difficult and presumably less pleasurable, the process of screening and selective 
termination is much easier. One discards a drop of fluid containing the affected embryo 
more easily than she or he invades the uterus and removes the fetus that has been attached 
for several weeks or months. 23 Although most couples who conceive externally in order to 
screen embryos for defects would probably discard the affected embryos, the ability to 
screen opens the possibility of inserting new genes in the embryo and bringing it to term. 
Just as in utero fetal therapies provide an alternative to abortion when prenatal diagnosis 
reveals a defect, gene therapy on the embryo provides an alternative to the destruction of 
the affected embryo.24 There are, of course, differences in the two cases that undercut 
claims of a duty to treat such an embryo. Discarding the embryo is less traumatic than 
abortion after prenatal diagnosis, and it permits reproduction to occur by transferring the 
unaffected embryos, as external conception usually involves several fertilized eggs. If one 
is discarded because of a gene defect and others remain to be transferred to the uterus, the 
chance of achieving pregnancy and live birth is unaffected. 

Would it be unethical to perform gene therapy on an embryo and to transfer it to a 
uterus when unaffected fertilized eggs can be transferred? Would not the genetic interven
tion risk harming the child to be, when a healthy child can be born from the other eggs 
available? Contrary to the arguments of Bayles and Williamson, the possibility of harm in 
the offspring does not foreclose couples and physicians from doing gene therapy on the 
affected embryo. In the first place, it may not be irrational to treat the affected embryo and 
to bring it to term. Persons who believe that embryos deserve respect and should be 
transferred to a uterus rather than merely being allowed to die would find gene therapy an 
acceptable and possibly an obligatory option. 25 In other cases, there may not be sufficient 
unaffected embryos available; for example, the laparoscopy may have yielded only a few 
eggs, each fertilized egg may be affected, and the woman may be unwilling to undergo 
further surgery to retrieve others. The possibility of freezing and then thawing embryos 
allows us to imagine other scenarios. 26 

Nor would attempting gene therapy wrong offspring who are born damaged as a 
result. The danger, particularly at the experimental stage when the risks are unknown, is 
that the intervention will damage the offspring, either enabling them to survive handi
capped when they would otherwise have spontaneously aborted, or producing toxicities 
that cause damage in the offspring. Yet, it can be argued that bringing a damaged child 
into the world who could not have been born in an undamaged state does not wrong her 
or him. A wrong to such a child would arise only in the extreme case where existence 
itself is so painful and so bereft of meaning that it is a wrong to allow someone in that state 
to live. 27 In such a case, the wrong can be minimized by withholding treatment or even 
nourishment from the child. If its life is truly wrongful, these omissions are permissible 
and indeed, may even be obligatory. 

I conclude that the possibility of in vitro screening of fertilized eggs for genetic defects 
does not bar gene therapy on the affected embryos. If parents desire to preserve embryos 
and bring them into the world in a healthy state, gene therapy on the embryo when there 
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are reasonable grounds for trying it, when the parents have been fully informed, and when 
institutional review requirements have been met is an ethically acceptable option that 
general principles of civil and criminal law would not prohibit. 

CAN THE GERM LINE BE AFFECTED? 

If every footfall, as it is said, resounds through history, some clearly have a heavier 
thud than others. Successful somatic genetic therapy, like other successful medical 
therapies, will have a strong thud because it will enable people to survive and pass their 
genes to others. Gametic therapy, on the other hand, has potentially an even more 
pronounced thud, for it removes genes from the gene pool or adds new ones. This process 
may affect the supply of genes and their availability for future generations. 

For this reason, gene insertion affecting germ cells is thought to be improper. People 
who raise this point question whether it should intentionally be done, and even whether it 
is acceptable as an inevitable by-product of gene therapy done on the embryo to affect the 
somatic cells of one's future child. 

The concern about germ line alterations reflects the discomfort aroused by the 
tremendous power that gene manipulation potentially offers. On closer analysis, however, 
there appears to be no compelling reason not to remove a deleterious gene from future 
generations, either intentionally or as a by-product of somatic therapy. Indeed, several 
witnesses at the Gore hearings on gene therapy in November 1982 cautiously supported 
gametic therapy. 28 In addition, the Parliamentary Assembly of the Council of Europe has 
recently passed a resolution approving the use of germ cell modification for serious gene 
disease. 29 

Two arguments can be advanced against germ line alterations, neither of which 
stands up to analysis: (1) the gene may become adaptive again, and (2) gametic therapy 
would violate the rights of future offspring. 

Preventing Future Harm 

The first argument against germ line alteration is that the "deleterious" gene being 
removed may later prove to be adaptive. Removing it from the germ line will deprive 
future persons of the gene, thus causing them harm, if changing conditions make the 
gene useful. This argument is based, at bottom, on a view that Stephen Stich has 
summarized: 

The current constitution of the human gene pool . . . is no accident. We got to be the 
sort of creatures we are as the result of millions of years of natural selection. During 
those millions of years, many genes disappeared from the gene pool because the 
characteristics they impart to the organism were less adaptive than the surviving 
alternatives. Thus there is a sense in which the current genetic make-up of humankind 
stores a great treasury of information about the sort of design that can flourish in our 
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environment. It is folly, this argument concludes, to fiddle with the hard-won "evolu
tionary wisdom" that has been bequeathed to us in our gene pool. 30 

The argument is that a gene that has survived this long must have some adaptive 
advantage, even if it is nonadaptive in present circumstances, and thus sl,lOuld be retained 
because it may prove adaptive again. In fact, the sickle-ceIl-anemia gene is adaptive in the 
malarial regions in which people with it or their ancestors once lived. Migration from 
those regions and medical and engineering advances within them have made the gene 
maladaptive. Eliminating the gene altogether, rather than dealing with it anew each time 
it appears, could ultimately prove maladaptive, if new strains of malaria develop or other 
conditions change. 

Yet, this concern does not justify the potential harms that would occur if germ lime 
alterations were prohibited. Such a ban would mean that somatic gene therapy directed at 
the next generation-at the couple's children-could not be done if it would affect the 
germ line. Yet, the only effective site for somatic therapy may be on the embryo, which 
carries the risk of gametic alteration as well. Prohibiting gametic therapy would also limit 
the parents' liberty. They could not choose to eliminate the disease in their offspring and 
their offspring's offspring by direct alteration of the germ line. Finally, genetic disease 
would have to be treated anew (presumably by gene therapy) in each generation. Inevita
bly, some persons will be missed and thus will suffer from a disease that could have been 
prevented earlier. 

The harms from not eliminating the gene seem to be much greater than the spec
ulative fear that a currently deleterious gene may at some unknown future time prove to 
be adaptive. Indeed, the harms tolerated would accrue over the course of the many years 
that it would have taken to eliminate the maladaptive gene from the gene pool. Moreover, 
the fear of "elimination from the gene pool" is not totally accurate. The recombinant 
techniques that allow gene therapy can permit us to copy and store the gene, and replace 
it later if conditions make it adaptive again. 31 If the gene later proved adaptive, deaths and 
suffering would occur while it is being replaced. But there is no reason to prefer preven
tion of such highly speculative deaths over the sure deaths that will occur if gametic 
therapy is barred. In sum, the case for tolerating these harms in order to avert speculative, 
distant harms is not persuasive. 

The Rights of Future Offspring 

A second argument against gametic therapy has not been well articulated but may be 
pieced together as a claim that depriving future generations of genes that may later prove 
to be adaptive violates their right to have the gene. Let us examine this claim by dis
tinguishing the rights of immediate and future offspring to a particular genome. 

IMMEDIATE OFFSPRING. The application of genetic therapy to one's gametes or 
the gametes of one's future child, as in embryo alteration, benefits the child somatically 
by preventing the expression of the disease in her or him. Because the application would 
also alter the child's gametes, it prevents the child from passing the deleterious gene to her 
or his children. Have the child's procreative or other rights or interests been violated by 
depriving her or him of a gene to transmit to future generations? 
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The answer is no, as it is difficult to find a right to have a particular genome so that it 
may be transmitted to descendants. The notion of a right to a particular genome is cogent 
when a genome harmful to the child could be altered to make her or him healthy. The 
"right" of a child to be born healthy, if steps to avoid harm are reasonably possible, would 
include the right to gene alteration essential to health. Refusing to apply an established 
genetic therapy to an embyro or a fetus that will be brought to term wrongs the resulting 
child as much as withholding any known prenatal therapy would. 32 In this case, the right 
to be born with a particular genome is violated because that genome is available through 
gene therapy and will prevent the severe handicap that will otherwise occur. 

The claim of a right to a particular genome in order to transmit it to offspring is a 
claim of a different order. Here, the genome is claimed not in order to assure somatic 
health, but to fulfill a desire concerning the genes that the person transmits to offspring. 
Denying people this wish by denying them a gene to transfer could be a wrong or harm to 
them only if the ability to transmit those genes was so central to their identity or life plan 
that they should be granted a right to have that experience. 

There are several problems with the claim of such a right. At the present time, the 
extent to which a person's procreative rights include the right to transmit genes aside from 
gestation and rearing is unclear. 33 Even if the right to transmit genes existed against the 
state's or third parties' interfering with it, it would not follow that there was a right against 
one's parents to have any particular set of genes to transmit (aside from the healthy 
genome that one is entitled to). 

Suppose, however, that we believe that a person should have some control over the 
genes that he or she transmits to future generations, including the right as against his or 
her parents to be given the genes that he or she is likely to want to pass on to his or her 
offspring. We would recognize such a right only if we found that the ability to pass on a 
certain set of genes was a source of personal meaning or satisfaction central to identity. As 
implausible as such a right might sound, if such a right existed, it would arise only with 
genes that are beneficial to offspring, because only they would yield the satisfaction that 
grounds such a right. Depriving parents of the ability to pass on a harmful gene, the ill 
effects of which they themselves have escaped, would not violate our putative right, if the 
parents' intent was to harm future offspring, for the satisfaction of harming would not 
support such a right. 

The only basis for a right to have parents retain the deleterious gene so that their 
child would have it available to pass on to his or her offspring would be the child's interest 
in having his or her offspring have it available if it later proves adaptive. But the chances of 
its being adaptive in the next generation are almost zero. In fact, it is almost certain to be 
maladaptive in that generation. Indeed, the parent might have a duty to prevent its ill 
effects, most likely by somatic gene therapy. Thus, depriving one's children (and their 
offspring) of such a gene by doing gametic rather than somatic gene therapy to eradicate it 
can hardly be considered a violation of a right to have a particular genome to transmit, 
even if such a strange right were recognized. The most plausible conditions for recogniz
ing such a right would not exist in the case of a deleterious gene. 

In fact, gametic gene therapy benefits the child (and his or her offspring) more than it 
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hanns. Now he or she will not have to worry about passing on the trait during reproduc
tion, either doing nothing and ending up with an affected child, or having to deal with all 
the dilemmas and problems of treating the genetic disease of his or her child, including 
the choice of gametic or somatic therapy. The risk that such a need will arise may be 
small, as the offspring, or the offspring's offspring, would have to reproduce with another 
carrier for the need for somatic gene therapy in their offspring to arise. Yet, that risk is 
great enough to outweigh the slight hann to reproductive choice that gametic intervention 
denies the child in the generation under discussion. In addition, the person claiming the 
right to such a gene always has the option of inserting it in her or his offspring, if that 
would not otherwise wrong them. 34 

FUTURE OFFSPRING: LATER GENERATIONS. A similar analysis applies to an indi
vidual in any later generation who himself or herself has been protected from the genetic 
defect but lacks the ability to pass the deleted gene on to others. Not only have they been 
benefitted, but no right of theirs to have a certain genetic constitution in order to transmit 
it to their descendants has been violated. As we have just seen, no such right exists against 
one's parents. A fortiori, no such right exists against one's more distant ancestors. 

However, what if the hannful gene turns out, because of later changes, to be once 
again adaptive? A new strain of malaria develops from genetic engineering that conven
tional therapies cannot deal with, but that persons who still have the sickle-cell trait can 
withstand. Have those deprived of the trait been harmed or wronged by the ancestor who 
removed the gene from his or her blood line? 

I think not. At the time the person underwent gametic therapy, he or she had reason 
to think that he or she was protecting his or her children and their offspring and later 
descendants. The small hypothetical risk that the gene might become adaptive was out
weighed by the larger, more certain benefit of elimination. Moreover, it is hard to see how 
any right was infringed. Any "right to have a healthy genome" would exist only if it is 
reasonably possible to provide a person with one and the parent negligently or inten
tionally fails to do so. But at the time the parent opted for a germ line alteration, the risks 
of later hann appeared small by comparison to the risks of not doing so. 

In any event, if the gene is now desirable, it is possible that it can be replaced. A 
technology advanced far enough to excise specific genes from the genn line, while also 
curing disease, may be able to reverse the process when the missing gene becomes valued. 
Thus, preventing hann to later generations would not be an adequate reason to prevent a 
parent from excising a deleterious gene in his or her children and their descendants. 

PROCREATOR'S FREEIXJM TO SELECT OFFSPRING CHARACTERISTICS. One fur
ther ethical dimension merits discussion. Depending on how one resolves the moral 
issues, the question of public policy on the matter remains. Questions of the prohibition 
or the strict regulation of the gene alteration of embryos could arise. The extent of the 
state's power to curtail the development and use of biotechnologies is important in many 
contexts beyond the gene alteration of embryos. We see here the general structure of the 
argument against state prohibition. Although the state could choose not to fund research 
in gene therapy (as it now treats IVF research), the prohibition would have to meet a high 
standard of need, beyond moral distaste, because prohibition would violate a fundamental 
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right. 35 The state would have difficulty meeting the high standard of scrutiny necessary to 
justify such an infringement. 

The constitutional difficulty arises because gene therapy on the embryo is closely tied 
to procreative choice. The scope of the right to select offspring characteristics is just 
emerging as an issue and is far from being settled. A court could reasonably adopt the view 
that a person has the right to try to prevent suffering in her or his descendants by removing 
a potentially lethal gene from the germ line. Without accepting a total freedom to 
engineer or enhance traits (a complicated issue beyond this chapter's scope), we can 
recognize a right to prevcnt harm in one's offspring and their descendants. We have seen 
that offspring may have a right to gametic therapy from the parents when essential for a 
healthy genome. 36 The U. S. Constitution, it may cogently be argued, gives the parent 
the right to provide his or her children and their descendants with a healthy genome. 

The cogency of the argument for such a right has not yet been fully appreciated, so 
the steps of the argument are worth repeating. 37 Procreative freedom includes the free
dom to avoid procreation and the freedom to procreate. The latter must include some 
measure of freedom to select or control the characteristics of offspring, such as to prevent 
harm to them. The extent of this freedom when the purpose is enhancement or improve
lnt:nt is unclear and beyond the scope of this chapter. But it must, at a minimum, include 
the freedom to prevent, either by abortion or by treatment before birth, the birth of a child 
with harmful genes. If it is permissible-indeed, even obligatory-to treat the child's 
condition after birth or prenatally, it should be permissible to treat the condition at the 
embryo or preconception stage as well, for it will save the offspring and their descendants 
the burden of doing it later. Indeed, the child might not otherwise be born, if the parents 
are limited to postnatal remedies. Properly understood, the argument concludes, the right 
to procreate includes a right to practice negative eugenics-to deselect harmful charac
teristics from future generations. 

If procreative freedom is at stake, then the state must show substantial nonmoralistic 
grounds for restricting its exercise. But the interests of offspring and future generations are 
not threatened here, and are even benefitted, because the burdens to any individual of 
having the gene are greater than the burdens of not having it. Any regulation prohibiting 
gametic therapy to protect future persons must be justified on nonreligious or nonmoral 
public policy grounds. If only religious or moral objections remain, they are insufficient 
to justify limits on the exercise of the fundamental right to procreate. 

CONCLUSION 

Human gene therapy lies on the near horizon. Its nearness rightfully gives us pause, 
for gene manipulation is potentially a very potent and very precise tool. We need to 
proceed with deliberate care, as we largely have proceeded, until we have a clearer sense 
of its dangers and benefits. 

As the issues are studied and scientific progress occurs, the question of gene therapy 
at the embryo level will arise. In this chapter, I have tried to show how some of the issues 
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should be resolved. Debate is just beginning and will continue as the technical ca
pabilities grow. We need more grappling with these issues in all the varied settings in 
which society's moral consensus is forged to come to terms with the new genetics. 
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DISCUSSION 

Ms. PENELOPE ALDERDICE: Few people have said anything about cost and benefit. I 
think that when we start talking as we do, we completely ignore cost and benefit. I 
would like to suggest that if we are going to talk about respect for the fertilized egg, we 
might go back to the sperm and to the egg, unfertilized, and if we want to deal with the 
recessive disease, you find a way to eliminate the sperm carrying the recessive allele. 
Then we won't have the problem of identifying the fertilized egg carrying that double 
dose. 

MR. JOHN A. ROBERTSON: I agree that cost-benefit considerations are relevant and need 
to be factored in here as welL It may be that genetic therapy for single-gene defects 
would be most effective at the egg or sperm cell stage, before the fertilized-egg stage. If 
that's not possible, it may still be acceptable within the discretion of the parties to do 
therapy at the fertilized-egg stage. 

DR. DAVID BOTSTEIN: We were talking earlier about the whole issue of selective breed
ing. If you were to genetically segregate particular classes of sperm and eggs and prevent 
them from being fertilized or fertilizing, then you would be, in the real sense doing a 
class of selective breeding that could, in fact, reduce the gene pooL So, in many ways, 
at least in my view, changing a gene here and there for therapeutic benefit seems like a 
much less Draconian measure than systematically eliminating a particular sperm or 
some property or other. 

Ms. HELEN HOLMES: It seems to me that the PKU child who is being treated by diet is 
allowed to live and have a reasonably normal life. So it might even be considered a duty 
to give this diet and force her or him to eat it, even though it's very unpleasant. 
However, if you could change the genes ahead of time you wouldn't have to force her 
or him to eat this diet, and so, at first glance, it may be far better than the current 
therapy. I've been looking at published work on gene transfer in mice causing increased 
growth to see what is hinted at between the lines. It's hard to pull it all together, but I 
have reached the conclusion that, for about 1,000 mouse eggs that are microinjected, 
approximately 15 baby mice are born who can be shown to have the DNA that was 
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injected and to express the gene. Some of them have the DNA but don't express it. 
Well, if you were doing that with the eggs from PKU parents, where would you get 
1,000 human eggs to work your experiment out in the first place? My question is that I 
wonder whether we're tilting at windmills. 

MR. JOHN A. ROBERTSON: Yes, again. But of course, that's one of our purposes here. 
This is the Genetics and the Law Conference, and we can speculate a little about some 
of these issues even though I think that the scientific side of this conference has made it 
clear that some of them are not in the offing. We need to begin thinking about the 
distinctions that are relevant and to see that the issues change when we start going back 
to the very stages at which the manipulations can occur. 

DR. DAVID BOTSTEIN: I think that the kind of calculation that the previous questionner 
made and the attention given to the apparently arcane details of these things are very 
good practice and should very strongly be encouraged. It is misunderstandings of those 
kinds that so often cause a rift between the scientifically minded people and the 
humanistically minded people who are interested in this problem. 

DR. PHILIP LEDER: In the course of these discussions this afternoon and in other discus
sions elsewhere, fiction has played a major role in the analysis and the examples given 
in the form of scenarios. This is a set of issues that does have a scientific base that is 
quite hard and ample. I think that there is really no need to delve into the realm of 
fiction to cite our examples, because the public mind too easily confuses "the An
dromeda strain" with a real epidemic that actually occurred. That's just a warning that I 
would like to offer. 

DR. MARGERY W. SHAW: Could Dr. Botstein give us an overall fast history and update of 
when the first restriction fragment-length polymorphism was discovered? How many 
have been discovered in humans? How many have been mapped to the human chro
mosome? How many have been linked to a disease gene? 

DR. DAVID BOTSTEIN: I'll do the best I can. First, one has to distinguish between truly 
informative markers and two allele systems. There is an uncountable number of the 
latter that, at least in principle, in some family or other, could be useful. Let's limit 
ourselves to strong systems. My understanding is that the first polymorphism discovered 
at the DNA level was Y. W. Kahn's marker associated with globin, which is a two-allele 
system and is of limited diagnostic value by itself. A very large number of poly
morphisms at the globin locus are now known. The globin locus can be determined 
with reasonably high information content, although it's not very high because of 
linkage disequilibrium. In terms of random polymorphisms, I think there are about 30 
that are really useful, and as you know, we need somewhere over 300-1,000 to have a 
really fully informative map. We are 10% of the way there. At the moment, there are 
no markers by linkage that would be useful as a diagnostic test. The Huntington marker 
isn't very informative yet. It's only a three-allele system, and about half the people are 
homozygous. Of course, the polymorph isms that derive from the diseased gene itself, 
like globin or PKU, can be used for diagnosis. 



DISCUSSION 13l 

DR. JACQUES LoRRAINE: I would like to ask Dr. Macklin if it is possible in socialized 
medicine to avoid giving information to the government? If the doctor is to be paid, 
information must be given about the diagnosis and the treatment provided for the 
patient. At the present time, Canadian socialized medicine has continued for at least 13 
years, and the Canadian government knows all private health details on every citizen. 
I'm concerned about the information that the government may gather in the genetic 
context. 

DR. RUTH MACKLIN: That's a good question, and it bears on the disclosure of data of this 
type to any third party and any organization. In fact, with regard to questions of 
confidentiality, I don't see any difference in principle between the practice of medicine 
under a system of socialized medicine and practice under a mixed system, such as we 
have in the United States. The majority of people in the United States are covered by 
some form or other of insurance, whether by the government or by private insurance 
carriers. An unfortunate number of underinsured or uninsured people may not seek 
these particular techniques. Is it possible to keep that information from the govern
ment? It seems to me that arrangements could be made. An enlightened government, 
which, in principle, should have no need of particular genetic data about individuals, 
might be satisfied, let us say, with a diagnosis of a genetic disorder, which would be 
sufficient for the purpose of reimbursing physicians. Another possibility would be to 
have some kind of procedural safeguards. In that case, the government may have 
detailed genetic information or a genetic profile of individuals, but there might be some 
safeguards on the storage of that information or on who might have access to it. Your 
question concerns abuses of data. If it's simply in the hands of government and nothing 
further will be done with that information, then it's not clear to me what the problem 
would be, quite apart from the important question of whether or not individuals want 
that information disclosed. I think that the key here becomes the uses to which such 
information might be put, whether it's in the hands of the government or in the hands 
of insurance companies. It's very difficult to make public policy or social policy based 
on possible or potential abuses. 

DR. PHILIP LEDER: Dr. Macklin, I have wondered if we, as modern molecular genet
icists, are not a little paranoid about our endeavors. That paranoia arises from the fact, I 
think, that there is a very special concern and a particularly high level of controversy 
when it comes to dealing with the applications of genetic techniques in medical 
screening programs. For example, we could say that all the people in this room, as a 
condition ofleaving the room, have to provide us with 30 milliliters of blood and allow 
us to do a restriction-fragment polymorphism profile so that we can eventually analyze 
the repertoire of genetic diseases that some of them are inevitably carrying around. That 
requirement would be regarded as unacceptable, highly controversial, and terrible. On 
the other hand, we might put a small 25-cent blood-pressure machine outside the door 
and ask everybody to pass through, to get a blood pressure reading, and to get a little 
pink or green card. Those with the pink card would be treated for a disease that is 
deleterious and the end result would be to increase the longevity of 10% of this 
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audience. That procedure might be regarded as less controversial. Would you tell us 
what you think the basic difference is and whether we are being picked on here 
unnecessarily? 

DR. RUTH MACKLIN: I think the question of being picked on may very well be a function 
of the new genetic information and its application. It may hinge on people's willingness 
to divulge information about themselves where there may be some benefit in return. 
There still may be individuals who don't want others to have that information, even if it 
would be beneficial to them. These things need to be sorted out, in terms of both what's 
possible and whether the information could benefit the individual. Whatever we may 
have now as fears may go away as we become more comfortable with these applications. 
Like any other information, some of it can be stigmatizing when it falls into the hands 
of others, and that's probably what people worry about. 

DR. PHILIP LEDER: I think you'll find also that a substantial number of patients do not 
want the information, even if they are the only ones to receive the information. 

MR. JOHN A. ROBERTSON: Is one a case of voluntary choice, the other of coercion? 

DR. PHILIP LEDER: Let's put it a little differently. I meant that both are coerced in the 
sense that, if you want to get an insurance policy, you would have to get your blood 
pressure taken. Now let's say that, if you want to get an insurance policy, you have to 
submit to some kind of a genetic test. What's fundamentally different? I don't think 
there's really very much difference, but there's much greater concern about the latter 
question than about the former. 

MR. DANIEL AVILA: Our organization has long opposed legalized abortions, so it should 
not be surprising when I say that I'm quite disturbed by Dr. Robertson's comment that 
we do have an option here between carrying the defect and discarding the defective. 
The question is: Is the second option, discarding the defective, a necessary part of 
genetic intervention? Will there ever be a point where we can successfully treat the 
defective? 

MR. JOHN A. ROBERTSON: It probably will be the main option, but there could be cases 
where people will not want to discard the fertilized egg. It is important that the new 
reproductive technologies that allow external fertilization and embryo transfer actually 
may improve the chances of some embryos surviving if someone other than the egg 
donor could be found to bear the child. So there is that possibility. I think that there 
will be much discarding of fertilized eggs found to have a genetic defect. The abortion, 
if you will, will occur at an earlier stage than it now does with the conventional prenatal 
screening of fetuses. 

A PARTICIPANT: I would like to come back to your question of whether there is a 
difference. On the one hand, we have an interest in playing the difference down in 
order to make the genetic information less mysterious and in order not to mystify 
genetics, because there are all kinds of genetic ideologies that say that the gene will 
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determine much of human fate. We shouldn't really concentrate on genes, gene 
therapy, and genetic prevention and neglect other strategies that may be very important 
socially. Still, genetic information about humans is different from information like 
blood pressure, because it predicts what may happen to the individual. All this kind of 
prediction is dangerous in itself once it comes into the hands of people who use this 
information. Safeguards against the manipulation of human beings has to be the first 
emphasis. We may also try to prohibit investigations into things like blood pressure 
because they can also be predictive, and insurance companies and employers may have 
interests in calculating risks better by using all kinds of predictive indicators. There, the 
right not to know for the individual and especially the right not to give away the 
information to others must be the first principle. 

DR. PIIIUP LEDER: I wonder if you think that the fundamental genetic difference, with 
which we are all familiar but little understand, is the difference between men and 
women. It has been suggested-and I don't know the status of the law now on the 
issue-that this difference can no longer be used as a criterion for determining annuity 
payments. So, by a stroke of law, we have eliminated a major difference that's clearly 
observable and does have predictive value. All those criteria that we have discussed 
have enormous predictive value, such as blood pressure and alpha-l antitrypsin in lung 
disease. They can be eliminated with the stroke of a wand, but do we really want to 
eliminate them? 

DR. JOHN A. ROBERTSON: I'd like to underscore what Dr. Leder just said. To some 
extent, the vast increase in the amount of predictive information that one might 
anticipate from the genetic technology is really a quantitative, rather than a qualitative, 
difference. Information of this kind already exists, is tabulated, and is already in the 
hands, in some cases, of employers and insurance companies. The civil law can, in 
fact, change the environment in which this information is seen. Our first turn should 
not be to the question of whether we should learn these things, whether we should map 
the human genome, and whether we should use this information for the benefit of 
individual patients, but to how the civil law should react in such a way that the obvious 
injustices won't occur. In many ways, it is more rational, because circumstances have 
changed, to change the law, rather than to say that the law is immutable. There are 
many precedents for going about it that way, and that's what I hope most reasonable 
people would agree needs to be done. 
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Concerns about the legal aspects of the new reproductive technologies-artificial insem
ination, in vitro fertilization, and ovum and zygote transfer-are part of the continuing 
public and professional discussions about what our societal policy toward these technolo
gies ought to be. The concerns are many and varied and include the desirability and 
availability of the technologies and the potential liability of those who use them. The 
desire for a clarification of legal responsibility is especially fueled by a heightened fear of 
liability, which has contributed to the pressure for straightforward legal answers and for a 
clear, comprehensive public policy dealing with these technologies. Lawyers know all too 
well the impatient cries of "Tell us the law, not philosophy." With respect to one of the 
technologies, artificial insemination with donor sperm (AID), the search for legal answers 
during the past two decades has produced a substantial body of law. Yet, even in this area, 
many gaps remain. More important, there has not emerged a clear public-policy frame
work within which alternative forms of reproduction can be evaluated. Though this lack 
of a framework is frustrating to those who want clear legal answers, it is not unexpected 
and is not entirely bad. 

The legal issues involved in the development and use of these technologies are 
complex, involving fundamental questions of personal and societal values. The desire for 
legal answers must be balanced against a recognition of the difficulty of obtaining such 
answers. The experience with AID should be instructive for those interested in legal 
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regulation of the other new reproductive technologies. My task in this chapter is to review 
the legal questions surrounding AID and the body of law that has developed in response to 
them. The factors contributing to the absence of a comprehensive legal framework will be 
discussed, and their implications for further development of the law will be examined. In 
this way, I hope to address the concerns of those who are frustrated by the many areas of 
legal ambiguity and uncertainty, and to provide a backdrop for those who will discuss 
these other technologies in greater detail. 

LEGAL REGULATION OF ARTIFICIAL INSEMINATION 

At the initial Genetics and the Law Conference in 1975,1 five major areas of legal 
concern about AID were identified and discussed. The first area involved the legal status 
of a child conceived by AID. Because the Anglo-American legal system has traditionally 
attached great significance to the concepts of legitimate and illegitimate offspring, the use 
of a method of reproduction in which the biological father is not the husband of the 
biological mother raised threshold questions about the legal status of such a child. The 
second area involved the legal status of AID as a procedure. At issue was the extent to 
which AID was a procedure that constituted the practice of medicine and whose perfor
mance should be limited to physicians. The third area involved the consent process: 
Whose consent was needed? What disclosure was necessary for an informed, voluntary, 
and competent consent? The fourth area involved the donor of sperm: To what extent 
were special duties imposed on those performing AID with respect to donor selection and 
donor screening? The fifth area involved the various types of potential civil and criminal 
liability for those using AID. These five areas attracted the attention of legal analysts. 

George Annas pointed out the narrowness of this focus at the Second Genetics and 
the Law Conference: 

Most commentary on AID has concentrated on theoretical legal problems without 
paying attention to real psychological problems. Indeed, most of the legal literature 
reads like an answer to the following final exam question: "Review all of the case law 
and statutes relating to AID and discuss all possible lawsuits that any participant or 
product of AID might have against anyone. If time permits, suggest a statutory scheme 
that might minimize these problems."2 

He suggested a second level of legal issues that needed to be addressed: 

Current AID practices are based primarily on consideration of protecting the interests 
of practitioners and donors rather than recipients and children. The most likely reason 
for this is found in exaggerated fears of legal pitfalls. It is suggested that policy in this 
area should be dictated by maximizing the best interests of the resulting children. The 
evidence from the Curie-Cohen survey is that current practices are dangerous to 
children and must be modified. Specifically, consideration should be given to the 
following: (l) removing AID from the practice of medicine and placing it in the hands 
of genetic counselors or other nonmedical personnel (alternatively, a routine genetic 
consultation could be added for each couple who request AID); (2) development of 
uniform standards for donor selection, including national screening criteria; (3) a 
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requirement that practitioners of AID keep permanent records on all donors that they 
can match with recipients; I would prefer this to become common practice in the 
profession, but legislation requiring filing with a governmental agency may be neces
sary; (4) as a corrollary, mixing of sperm would be an unacceptable practice, and the 
number of pregnancies per donor would be limited; (5) establishment of national 
standards regarding AID by professional organizations with input from the public; (6) 
research on the psychological development of children who have been conceived by 
AID and their families. 3 
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In 1975, at the time of the first Genetics and the Law Conference, only seven states 
had statutes dealing with AID. By 1984, at least 26 states had such legislation. 4 In 1975, 
there were a small number of cases from England, Scotland, Canada, and the United 
States dealing with AID. 5 Most were older cases of little apparent value as precedent. By 
1984, the number of reported cases remained small, though there were several more 
recent cases. 6 The major source of clarification was legislative. Virtually all statutes 
acknowledge the legitimacy of a child conceived by AID following the informed consent 
of the mother and her husband. Several statutes eliminate any rights for the sperm donor. 
Several statutes identify AID as the practice of medicine. Only one (Oregon) explicitly 
deals with constraints on the sperm donor: 

677.370 Who may be donor. No semen shall be donated for use in artificial insemina
tion by any person who: (I) Has any disease or defect known by him to be transmissible 
by genes; or (2) Knows or has reason to know he has a venereal disease. [1977 c.686 
S4]7 

Judicial review of AID remains isolated and sporadic and has not contributed greatly 
to the development of this body of law. As Wadlington has pointed out: 

Expanded use of these proliferating techniques for artificial conception may strain the 
capacity of the judiciary to produce a consistent approach to the complex issues of 
parental rights and obligations presented by this new technology. An examination of 
the body of case law developed to date confirms this suspicion. Courts often find 
themselves bound by policies and statutes adopted to resolve unrelated past problems 
and are, as a result, unable to reach appropriate conclusions. Old legal categories often 
constrict courts confronted with problems that arise from new technology and limit 
their efficacy in attempting to find creative solutions. The following discussion of 
typical precedent underlines the need for legislative reform in this area. 

In a peculiar body of cases, the earliest arising a little over a half century ago, 
American and British Commonwealth courts have encountered various problems 
centering on artificial insemination. Only a few cases, however, have reached appel
late tribunals, and many of the reported opinions are known less for their substantive 
law implications than for their colorful dicta. 8 

The trends in the law seem clear. The policy of the presumed legitimacy of a child 
born during a marriage has been bolstered by the explicit recognition of the legitimacy of a 
child conceived by AID. AID is generally viewed as a medical procedure that may be 
performed by a physician who has obtained the informed consent of the woman and her 
husband. The sperm donor is not considered legally the "father" of the child and does not 
under ordinary circumstances have rights with respect to the child. Despite these trends in 
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legislation and case law, there remain many unanswered questions. For example, one 
area of increasing interest, the insemination of single women, is not expressly dealt with. 
Even more importantly, only approximately one half of the states have passed such 
statutes. The result is an incomplete picture with respect to the legal regulation of AID. 
The reasons for these gaps have important implications for the legal regulation of the 
other new reproductive technologies. 

THE DEVELOPMENT OF CLEAR PUBLIC POLICIES: FACTORS AND FORCES 

The reasons for the gaps in the legal regulation of AID and for the absence of a 
comprehensive policy are complicated. To a certain extent, concern about legal liability 
may have decreased or may now be viewed as less pressing. To a certain extent, frustration 
over legal intrusion may have led some to ignore the law and to press less enthusiastically 
for clarification. I think these are minor factors compared with two others: 

1. We are in an era of technological, cultural, and legal transition, and the setting 
for developing a clear comprehensive policy remains unsettled. 

2. The issues at stake involve fundamental personal and societal values about 
which there remains significant disagreement, resulting in a profound absence 
of consensus about what the legal resolution ought to be. 

We live in an era of transition that involves technological, cultural, and legal 
dimensions. The technological dimension reflects the changes that have occurred in 
medicine's ability to confront the major sources of morbidity and mortality. In many areas 
of our lives, we have moved from chance and fate to choice and freedom. 9 Medical 
innovations make possible the exercise of choice, whereas formerly only submission to 
fate was possible. The development of reproductive options for those who formerly were 
prevented from participation in parenthood represents a major example of this transition. 
Professor Dickens has described 23 reproductive options, ranging from normal conception 
to posthumous in vitro fertilization and embryo transplantation. * Concerns about the 
nature and extent of the choices available contribute to a societal unease about this era of 
technological transition. As McCormick noted: 

there comes a point in the moral discourse surrounding reproductive interventions 
when one must step aside from the casuistry of individual interventions and view the 
future possibilities and directions in aggregate and in the light of over-all convictions 
about what the "human" is. When that is done, some of the following questions arise. 
Will such reproductive interventions, even if they provide certain short-term remedies 
or advantages, actually improve the over-all quality of human life? If so, how is the 
improvement to be specified? What is the notion of the human that functions in the 
description of an "improvement"? And who decides this? If the development and 
application of such technology are likely to be humanly destructive, why will they be 
such? And if the more advanced forms of reproductive technology threaten some 

• See Dickens, B., Ed. Note. 
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profoundly cherished human values and institutions (parenthood, marriage, the fami
ly), and are therefore something to be avoided, or at least stringently controlled, how 
are these values threatened, and where was the first wrong step or threatening one 
taken? Those are the questions that will be asked for decades as technology becomes 
increasingly sophisticated. 

If the questions surrounding basic values are not asked, not asked seriously, not 
asked publicly, not asked continually, and in advance of the use of reproductive 
technologies, the danger is that we will identify the humanly and morally good with 
the technologically possible. That is why so much is at stake in reproductive interven
tions-not only in the conclusions that are drawn, but also in the criteria and form of 
moral reasoning involved. 10 
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The cultural dimension reflects the changing view of the meaning of family and of 
parenthood. Whether through choice or through divorce, single-parent family units have 
become more commonplace. The availability and increased use of alternative methods of 
conception, childbearing, childbirth, and child rearing have also become more com
monplace. The increased availability of options and the increased utilization of options 
have influenced the cultural acceptance of these alternatives. There remain, however, 
major differences of opinion about this aspect of cultural transition, and there is substan
tial ambivalence about it. II One other aspect of the cultural transition is the increased 
commercialization in health care. Of particular concern are the financial rewards associ
ated with the sale of organs or body parts. 12 There is significant ambivalence about the 
effects of this commercialism on societal values. Finally, we are in a period of legal 
transition. At stake is the law's role in regulating reproductive choice and in recognizing 
reproductive rights and duties. The search for the proper balance between social norms 
and individual choice has led to concern about the law as the protector of societal and 
individual values. For example, one area of interest is the extent to which reproductive 
rights and duties should be established by contractual relationships, as well as traditional 
familial relationships. 13 The impact of these three dimensions of our age of transition is a 
high degree of uncertainty and ambivalence about what our policy should be. The result 
has been an unsettled context for the development of a comprehensive public policy. 

To parallel the ambivalence and uncertainty about the new reproductive technolo
gies, there is also an absence of consensus about the fundamental personal and societal 
values that underlie their development and use and about the extent to which these 
options enhance or violate these values. To some, the new technologies enhance the 
human condition and make possible more complete human lives. To others, the technol
ogies represent unwise and undesirable intrusions into areas beyond responsible human 
behavior. These views reflect an ambivalence within our society about what values should 
guide the development and exercise of reproductive options. The result is the absence of a 
clear consensus about what societal policy ought to be. 

IMPLICATIONS AND FUTURE DIRECTIONS 

The implications of the incomplete legal regulation of AID and of the absence of a 
clear, comprehensive framework for societal policy dealing with new reproductive tech-
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nologies for the future are important. The issues are too complex, too divisive for us to 
expect clear-cut resolutions in a short period. The issues must undergo a process of 
identification, clarification, and consideration that will take time. 14 Prolonging the pro
cess will be the impact of the era of technological, cultural, and legal transition and the 
social debate over the underlying value issues. As a result, it is likely that slow, piecemeal 
progress through legislation, primarily, and through litigation, on occasion, will con
tinue. This slowness is not much consolation for those engaged in developing and using 
these new technologies, but it represents a more accurate view of what the law is and how 
public policy develops. Many people in our society assume that the law is a collection of 
easily obtained answers. One simply has to frame the question properly to have access to 
the answer. In fact, the number of situations in which such answers exist is relatively 
small. More accurately, the law is a series of value preferences, principles, and processes 
that are employed in the resolution of conflicts and in the development of public policy. 
For the foreseeable future, we must live with large areas of legal uncertainty, while 
working to shape the growth and development of legal policy in these areas. 
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Nineteen eighty-four witnessed significant scientific and societal developments in non
coital human reproduction. On the scientific side, the year saw the first birth from 
surrogate embryo transfer (SET)l and the first birth from a frozen embryo. Z On the 
societal side, the year saw reports by government-appointed panels on noncoital reproduc
tion in the United Kingdom (the Warnock Report)3 and Australia (the Waller Report),4 
and Congressional hearings on the subject in the United States. 5 

Techniques for noncoital reproduction close a circle opened with the introduction of 
effective contraception that made sex without reproduction dependable. Society seems as 
supportive of the new techniques of creating children as it was of contraception, but more 
anxious about the implications that these techniques raise, and consequently more in
terested in public regulation of them. As with in vitro fertilization (IYF) and surrogate 
motherhood, the major argument in favor of using these new techniques has been the 
resulting infants. Their pictures have appeared in newspapers and magazines around the 
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world, and People magazine even named the world's first IVF child, Louise Brown, one of 
the 10 most prominent people of the decade, one who dominated it "by simple being. "6 

With developments occurring rapidly in noncoital reproduction, especially in the 
United States, Australia, and England, it seems prudent to reflect on the societal issues 
raised by these techniques and to assess their future. The policy problem is how to deal 
effectively "with a series of sequential challenges" to current clinical practices. 7 It will 
often be critical to make distinctions, usually previously irrelevant, between the genetics, 
the gestational, and the rearing parents when sorting out individual rights and respon
sibilities. 8 Indeed, it is now possible for a child to have five parents: a genetic and rearing 
father and a genetic, gestational, and rearing mother. 9 

Although it would be possible to explore all of the potential methods of noncoital 
reproduction, including artificial insemination by the husband (AIH), ovum donation, 
and the various combinations possible, such as IVF, SET, and frozen embryos with 
implantation in a surrogate mother (so-called full surrogacy), we have chosen to concen
trate on the methods that present society with the most difficult generic problems. AIH, 
for example, poses no problems of identifying the rearing parents or any issues regarding 
the sperm donor, and so it is much less problematic than artificial insemination by a donor 
(AID) itself. Similarly, the issues involved in ovum donation are so analogous to those 
involved in AID, that a separate consideration would be redundant. The issues involved 
in the myriad of possible combinations can likewise be addressed by looking at the 
individual methods themselves. 

In reviewing the social policy issues raised by these methods, we have found it useful 
to construct a table that summarizes them (Table I). In this table, we list the most 
important policy issues raised by these techniques, and in the cells, we assign values to 
their importance. The values assigned represent our view of the normative importance of 
each issue in the context of a specific noncoital method of reproduction. We do not 
contend that these values are unambiguous or incontrovertible, but we believe that the 
attempt to quantify provides a useful impressionistic model to compare and contrast the 
relative social importance of the issues raised by each technique. A cursory examination of 
the table explains, for example, why we begin our discussion with IVF rather than AID. 

IN VITRO FERTILIZATION 

Although IVF requires highly sophisticated biomedical technology, when confined 
to married couples (using an ovum of the wife and the sperm of the husband) IVF actually 
presents far fewer societal problems than AID, because the genetic, gestational, and 
rearing parents are identical. Accordingly, IVF rather than AID should be used as the 
starting point for any analysis of the social policy implications of noncoital reproduction. 
Nonetheless, because the ovum is obtained either by laparoscopy or percutaneous trans
cystic follicle aspiration (both entailing risks), and because of the extracorporeal fertiliza
tion of the ovum and the temporary in vitro development of the conceptus, new issues are 
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TABLE I. Index of Relative Importance of Societal Issues in Noncoital Reproduction 

Surrogate Frozen 
AID mother IVF SET embryo 

Potential for noninfertility use 2 2 2 2 
Protection of embryo 0 0 3 
Identification of mother 0 3 0 3 
Identification of father 2 2 0 2 3 
Donor screening 2 2 0 2 2 
Donor anonymity 2 2 0 2 2 
Opportunities for commercialization 0 3 

Total 9 14 17 19 

Note: I = of societal concern, but not sufficient to require uniform guidelines. 2 = of sufficient societal concern 
to require uniform guidelines. 3 = of sufficient societal concern to justify prohibiting or discouraging the 
procedure altogether if reasonable uniform guidelines cannot be agreed on and enforced. Potential for noninfer
tility use: use of the technology to gain access to the embryo for research or genetic manipulation; avoidance of 
pregnancy for "convenience" of the genetic mother; use of technique for eugenic purposes. Protection of the 
embryo: exposure of the embryo to (I) the potentially hostile laboratorY environment; (2) research that would not 
directly benefit that embryo; and (3) use that would devalue the embryo and human life. Identification of 
mother: difficulty in distinguishing between the genetic mother and the gestational mother and determining who 
will be legally identified as the presumptive rearing mother. Identification of father: difficulty in distinguishing 
between the genetic father and the rearing father and determining who has legal responsibility for rearing the 
child. Donor screening: requirements for gamete donors and method of ensuring compliance. Donor anonymity: 
what records should be kept and by whom, and how access can be gained to them by the child. Opportunities for 
commercialization: buying and selling gametes, embryos or children, and the implications for society. 

presented. The most controversial has been defining the steps that should be taken to 
protect the embryo. The former federal Ethics Advisory Board found the embryo "worthy 

of respect," and in at least two states, Massachusetts and Illinois, IVF was not done until 
local district attorneys indicated that they would not prosecute physicians under state fetal 
research laws as long as the physicians reimplanted all embryos. 11 

ARTIFICIAL INSEMINATION BY DONOR 

Artificial insemination by donor (AID) has become widely accepted, and there are an 
estimated 250,000 AID children in the United States alone, 10 But familiarity has not 
resolved the societal issues raised by this technique, About half the states have enacted 
laws making the consenting husband of the woman inseminated the lawful father of the 
resulting child, but half have not. Controversy continues regarding the methods of select
ing and screening donors, the use of single women as recipients, the types of records kept, 
and to what information, if any, the children should have about their genetic father. 
Nonetheless, AID is the accepted paradigm for all other methods of noncoital reproduc
tion, as evidenced by commissions like those of Warnock and Waller. 3,4 It is an unfortu
nate paradigm, however, because it places the private contractual agreement among the 
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participants regarding parental rights and responsibilities above the "best interests" of the 
child, and because it raises a series of societal issues, such as about legitimacy, lineage, 
and individual identity, that remain unresolved. 9,10 

SURROGATE MOTHERS 

Surrogate motherhood, which relies not on new medical technology, but on lawyers 
as brokers, has received increased media attention in the past few years. This method 
employs a fertile woman who is artificially inseminated with the sperm of the husband of 
an infertile woman. The surrogate agrees to bear a child for the infertile couple and to 
tum it over to them at its birth, either by giving the child up for adoption or by relinquish
ing her parental rights. 

This is a much more socially problematic practice than either AID or IVF because it 
raises new issues of maternity (the identity of rearing mother) and commercialization, as 
well as the older AID questions of paternity, donor screening, and donor anonymity. The 
maternity issue (i.e., identifying the woman with the legal right to rear the child) involves 
the surrogate's ability to change her mind and keep the child, and perhaps even to 
successfully sue the sperm donor for child support. The commercialism issue involves 
paying the surrogate for her "services," and whether or not such payment is properly seen 
as compensation for gestational services, or as "baby buying," an activity prohibited in 
almost all states. II Contracts with surrogates are not likely ever to be specifically enforce
able against the surrogate, although a suit against her for money damages, should she 
change her mind and keep her child, might be successful. The lack of legislative or 
judicial recognition of the surrogate mother contract has been one of the major obstacles 
to increasing the popularity of this method. We believe that the potential problems, 
involving the protection of the child and the exploitation of all parties, are so critical that 
this inhibition should remain. 

SURROGATE EMBRYO TRANSFER 

The latest development in noncoital reproduction is surrogate embryo transfer 
(SET), and this technique provides a useful model for examining all of the social policy 
implications of noncoital reproduction. SET involves the nonsurgical recovery of an 
embryo by uterine lavage from a surrogate who has been artificially fertilized with the 
sperm of an infertile woman's husband, and the subsequent transfer of that embryo into 
the uterus of the infertile woman. I SET raises almost all of the issues of IVF and surrogate 
motherhood combined. We say "almost all" because the bonding and likelihood of the 
embryo donor's refusing to undergo the lavage procedure and retaining the pregnancy 
(should one result) is much less likely than the risk that a surrogate mother who carries the 
child to term will opt to keep it. 12 SET directly presents all of the other issues: indications, 
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protection of the embryo, maternity, paternity, donor screening and anonymity, and 
commercialization. 

Potential for Non-Infertility Use 

SET has been introduced when there is the same indication that is used for the initial 
IVF trials: infertility in married couples due to irreparable fallopian-tube disease. Should 
the indications for noncoital reproduction remain strictly "medical" (i. e., the treatment of 
a disease or a dysfunction) or should they be available to anyone who wants to make use of 
them for their own purposes (e.g., because of being single woman or for convenience)? 
The use of noncoital reproduction for nonmedical reasons must be resolved on a broader 
base than medical practice, as the value of the traditional family unit and the relationship 
of childbearing to child rearing are not medical issues. Use of the traditional family unit to 
justify limiting these procedures to married couples may also be misplaced, as the "family 
unit" now includes multiple models, and society may want the indications for noncoital 
reproduction to conform to the real world rather than to the traditional ideal. 

Protecting the Embryo: Parental Rights and Duties 

We can assume that the cmbryo, oncc transferred into an otherwise infertile woman, 
is highly regarded by both the woman and her husband. In IVF, there would be no 
embryo without the in vitro beginnings and development, but SET actually jeopardizes 
the well-being or survival of an existing embryo by removing it from its "safe harbor" (i.e., 
the donor's uterus). The justification is that the embryo donor had no intention of having 
the child herself, and that the removal is just part of a larger procedure to attempt a 
pregnancy that otherwise would not have occurred. This justification simply restates the 
argument that "All we are doing is making babies," a laudable objective, but not an end 
that justifies any means, such as kidnapping, polygamy, or exposing the embryo to 
teratogens. 

Who should have the authority to make decisions concerning the extracorporeal 
embryo? The understanding is that the embryo, once removed from the donor, will be 
transferred to the infertile wife. However, even with such a contract, the donor maintains 
the ability to continue the pregnancy. Once the embryo is transferred, the recipient 
contributes the gestational site and assumes the medical risks of pregnancy, and she 
should therefore have the final decision-making authority over the embryo. Because of 
her greater contribution and risk, and to provide certainty of identity and responsibility, at 
the time of birth the gestational mother (rather than the genetic mother) should also be 
deemed the child's legal mother for all purposes. II 

The period of embryonic life that has received the greatest attention has been its brief 
extracorporeal existence. This in vitro period exposes the embryo to an artificial and 
potentially teratogenic or lethal environment and provides an opportunity for genetic 
engineering. The locus of decision-making authority during this period is undefined. An 
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Illinois statute requires the physican who performs IVF to assume the "care and custody" 
of the embryo, subject to the penalties of the child abuse statute should any harm befall it 
(Ill. Rev. Stat. Ch. 38 S 81-26(7), 1981). Presumably, this statute would also apply to the 
in vitro period of SET. Although ethically bound to follow through with transfer, the 
physician could destroy the embryo or transfer it to a woman other than the sperm donor's 
wife. It is our opinion that authority over the extracorporeal embryo should be with the 
sperm donor because he has contributed half the genetic complement and presumably has 
a higher regard for it as his future child than anyone else involved. Because his wife's 
pregnancy is the only justification for SET, only the sperm donor should have authority to 
do those things to the embryo that would promote this objective. Research and donation 
to another woman would not, so these activities would be beyond his authority. 

Donor Selection 

Donor selection has always been the most discussed issue in AID and remains a 
central issue in all forms of noncoital reproduction (except IVF with a married couple). 
When donors are selected on the basis of some particular trait or set of traits (e.g., medical 
students), we are making eugenic decisions. The question is how such decisions should be 
made. A Nobel Prize sperm bank has already been established, and a counterpart panel of 
ovum donors can be envisioned, as can catalogs of frozen embryos. Because most desir
able genetic traits are polygenic and multifactorial, however, such banks are unlikely ever 
to be very popular or effective in producing individual traits in offspring, at least until the 
technology exists to clone specific embryos. 

How should the women who will be used as donors in SET be selected? Fertility is 
obviously an important aspect, but should they already have had children? Should they be 
married, single, or divorced? What should their economic and social status be? What 
medical and genetic characteristics should rule them out as donors? What types of genetic 
and psychological screening tests should be performed, and who should perform them? 
What kinds of agreements regarding retained pregnancies and abortion should they be 
asked to make prior to the procedure? What relationships, if any, should the donor have 
with the child? None of these questions have self-evident answers, and all should be 
resolved before SET is made widely available. 

Donor Anonymity and Record Keeping 

The basic thrust of current AID policy is to protect the sperm donor from any claims 
that the resulting child might have on him. 10 This protection has been almost obses
sional, and as a result, the interests of the child are usually given a lower priority. In SET, 
the issue is analogous: Does the child have a significant interest in knowing how it was 
conceived and implanted and, more important, who its genetic mother is? This is a 
difficult issue, but as the child has no voice in the matter, and as it may turn out to be an 
extremely important genetic and psychological issue to the child seeking information 
about his or her genetic heritage, records should be kept of all births in such a way that 
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they can be matched with donors. We think that medical professionals should maintain 
these records. But if they refuse, legislation may be needed to require the deposit of these 
records with a court of relevant jurisdiction. The donor can effectively waive any right to 
access to such records, but no one should be able to effectively waive the child's future 
access to genetic, medical, and perhaps even personal information about the donoL ls 

The objection that such a practice might make AID impossible seems misplaced. The 
only survey of donors that we have been able to locate found that 60% would donate even 
if their identity was made known to the resulting children. 13 

FROZEN EMBRYOS 

It seems reasonable to freeze the embryo in SET, if the donee becomes ill or has an 
accident immediately before the planned transfer, or, in IVF, to preserve multiple em
bryos for use in subsequent cycles. In IVF, this procedure would eliminate the need for 
repeated laparoscopies to recover more ova should the initial pregnancy attempt fail. 
Freezing embryos, however, forces us to reexamine all of the issues raised by noncoital 
reproduction (see Table I), not because of freezing per se, but because freezing raises the 
possibility of transferring the embryo to a multitude of potential donees over an extended 
period of time. The recent case of a wealthy U. S. couple who died leaving two frozen 
embryos in Australia caused an international debate about the embryos' legal status and 
what should be done with them, including their possible implantation in a surrogate. 4. 14 

Other potential problems include the confusion of parental identity because the embryo 
may not be genetically related to either of its rearing parents; because frozen embryos 
could be implanted in surrogates for convenience; because embryos could be maintained 
for generations (raising the possibility of a woman's giving birth to her genetic aunt or 
uncle); because siblings could be born from different sets of parents; and because embryos 
could be removed from any women by means of the SET embryo-removal procedure and 
(when the technology is available) karyotyped, examined for nonchromosomal genetic 
defects, and discarded, treated, frozen for reimplantation during the woman's next cycle 
or at some future time, donated to another woman, or sold. 

The possibility of frozen embryo banks, in which embryos are produced to order by 
matching the sperm and ovum of "ideal" types and are then sold to parents for genetic or 
eugenic purposes, raises concerns of commercialism. Even if we accept paying a surrogate 
mother for the "work" of pregnancy, we could still reject traffic in embryos because, in 
this case, there is absolutely no ambiguity about what is being bought and sold. We may 
even wish to go further and to require procedures similar to those used in the adoption of 
children when frozen embryos are used in "prenatal adoption," when neither prospective 
parent has contributed genetically to the embryo, although this seems extreme and confuses 
notions of "what will be" with "what is." 

Before launching a regulatory initiative in the United States, however, it is useful to 
review steps taken recently on these issues in the United Kingdom and Australia. 
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UNITED KINGDOM 

In July of 1984, the government-sponsored Warnock Commission, named after its 
chairperson, Dame Mary Warnock, issued its report, which made 63 specific recommen
dations: 33 involved a proposed licensing board to regulate clinical services and research; 7 
involved the national health service's infertility program; and 23, for new British laws, 
included seven new crimes. 3 This approach is legal overkill, as it is at least premature to 
outlaw as criminal so many aspects of noncoital reproduction. The Warnock Commis
sion, for example, proposed outlawing all aspects of surrogate motherhood, including for 
both profit and nonprofit organizations, and professional activities designed to "knowingly 
assist in the establishment of a surrogate pregnancy." 

The commission was also upset about payment to sperm donors, ovum donors, and 
embryo donors but adopted a much more cautious approach to this problem. It recom
mended that legislation be "enacted to ensure there is no right of ownership in a human 
embryo" but stopped short of suggesting that the purchase and sale of genetic materials be 
outlawed, apparently because it believed that such a move would threaten the sperm 
supply for AID. Accordingly, its official recommendation was that "Unauthorized [by the 
state licensing authority] sale or purchase of human gametes or embryos should be made a 
criminal offence."3 The commission did not suggest what guidelines the licensing com
mission should adopt, or if it should become involved in price setting for gametes and 
embryos. This matter awaits resolution. 

AUSTRALIA 

The Australian Commission for the State of Victoria was, if anything, more ag
gressive than its British counterpart. Under the direction of law Professor Louis Waller, 
the commission issued reports in August 1983 and August 1984. These reports made a 
total of 54 recommendations, many of which were written into laws dealing with the 
status of children (passed May 15, 1984), and infertility (passed November 2, 1984). 
These laws continue the Australian ban on the sale of human tissues, including sperm, 
ova, and embryos, and they outlaw cloning, the fertilization of a human ovum with an 
animal gamete, the use of children's gametes, the mixing of sperm in AID, and all 
commercial forms of surrogate motherhood. 

The infertility legislation also sets up a system of state regulation for AID, IVF, 
freezing and experimenting on embryos, counseling of participants, and required record 
keeping. In addition, a standing committee is created to study and report to the govern
ment about new developments in this field. One of the issues not yet considered in 
Australia by either the government or the Waller Commission, for example, is SET 
(which the Warnock Commission recommended "not be used at the present time"). The 
status-of-children legislation creates an unrebuttable presumption that the woman in 
whose womb a child gestates is the mother of that child. This, of course, will prove 
helpful to those engaged in SET but could be very discouraging to those who wish to 
foster surrogate motherhood. 
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On the issue that has received the most press coverage, the disposition of frozen 
embryos, the Warnock and Waller Commissions diverged considerably. The Waller 
Commission recommended that in the absence of specific instructions from the gamete 
donors, frozen embryos in storage should be destroyed on the death of the gamete donors. 
Warnock, on the other hand, recommended that their fate be determined by the storage 
facility, that they, in effect, be treated like unclaimed luggage. Although there are prob
lems with both "solutions," the Waller approach seems more reasonable, as the interests 
of the gamete donors are superior to those of the storage facility. 

THE UNITED STATES 

We have no national commission like the Warnock or the Waller Commission in 
the United States, and the most recent attempt to set one up was vetoed by President 
Reagan in October 1984. On the other hand, our laws relating to parenthood and 
reproduction, like Australia's, and unlike the United Kingdom's, are primarily state laws. 
Accordingly, the debate about the appropriate legislative responses to the challenges of 
these noncoital methods of reproduction is already under way in many state capitals. 

It is premature to attempt to answer all of the issues raised by these techniques, as 
they have not been adequately debated in public; but it is foolish not to act on those that 
can be relatively easily resolved. Of the three issues that generate the most concern (see 
Table I), two are capable of legislative solution now: identification of the mother and 
commercialization. 

Identification of the Mother 

Identification of the mother gets a higher "point value" in Table I than identifying 
the father because the mother plays a much more significant role than the father in the 
gestation and birth of the child. Unlike the father, for example, the gestational mother 
will always be present and easily identifiable at the moment of birth. The social policy 
issue is, as between the genetic and gestational mother, which will be legally presumed to 
have the right and obligation to rear the child. This situation will arise in SET, the use of 
surrogate mothers generally, and the use of donor (usually frozen) embryos. We believe 
that it is critical for the protection of both the mother and the child that the rearing 
mother be identifiable at the time of birth. Given this need for certainty, and the biolog
ical and psychological investment of the gestational mother in the child, we think that the 
Victoria Parliment was correct in codifying the traditional legal presumption: the gesta
tional mother should be unrebuttably presumed to be the child's legal mother for all 
purposes. She may later agree to give the child up for adoption or otherwise relinquish her 
parental rights, but that decision is one that she will make as the child's legal mother. A 
state statute codifying this traditional legal presumption, and making it irrebutable, would 
be protective of both mother and child. 
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Commercialization 

Surrogate motherhood has enough potential legal and personal problems surround
ing it so that it is unlikely ever to become popular unless laws are passed that encourage it 
by clarifying its legal status. If the British and Australian commissions' conclusion that 
commercial surrogacy is likely to create more problems than it can possibly solve is 
correct, such laws should not be passed. On the other hand, laws banning surrogacy 
altogether seem both unnecessary and unwise. There should be no legal objection to a 
friend or relative's acting as a surrogate mother out of love or compassion; such a gift 
would remain priceless, and such altruism cannot be practically or reasonably prohibited 
in a pluralistic society that values autonomy and privacy. 15 

Similarly, it seems reasonable to permit embryo donation, but commerce in embryos 
seems wrong. There is an almost universal consensus that kidneys should not be bought 
and sold, and this consensus has recently been codified in federal law. 16 The arguments 
against the sale of human embryos are even more compelling. A commercial market in 
prefabricated, selected embryos would encourage us to view embryos as things or com
modities that are simply a means to whatever ends we design, rather than as human 
entities without a market price. Ian Kennedy has argued that we know intuitively that a 
human embryo is more valuable than a hamster· or some other experimental animal, and 
that is why we have trouble permitting experiments on human embryos. 17 Likewise, we 
know intuitively that the human embryo is more valuable than a kidney and of much 
more symbolic importance regarding human life: that is why we believe embryos should 
not be the subject of commerce. 

Embryos, like babies from surrogate mothers, will be bought or sold, if at all, on the 
belief that they will produce a healthy child and, possibly, one of a certain physical type, 
IQ, stature, and so on. When the child is not born as warranted or guaranteed, what 
remedies will the buyer have against the seller? To accept it, to reject it, to return it for a 
refund or another "item"? The problem with commerce in human embryos is that the 
sale of human embryos can quickly become confused with the sale of human children. 
Accordingly, it seems reasonable to outlaw the sale of human embryos. The sale of sperm 
and ova does not present the same problem, but the Warnock and Waller Commissions 
may well have been on the right track in discouraging commerce in gametes, and in 
limiting payment to out-of-pocket and medical expenses. It may be time to experiment 
with other methods of recruiting sperm donors in the United States besides money. For 
example, couples who use AID could be required or requested to find one or more of their 
friends to act as sperm donors for other couples. 

Other Issues 

No commission (or any two authors) can solve all of the social policy issues raised by 
noncoital reproduction. Nonetheless, previous work and this discussion demonstrate both 
that noncoital reproduction decisions cannot survive in the private domain of infertility 
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specialists, and that the AID-private contract paradigm is outdated and inadequate. We 
will need new guidelines, and even some new laws. These guidelines can and should be 
developed by professional associations with public participation, and a reasonable start has 
been made. 20,21 Both the courts and the legislatures are likely to look with favor on well
thought-out guidelines in this area. In formulating more comprehensive guidelines, we 
suggest the following as useful foundations: 

• To protect the interests of the resulting children and the integrity of noncoital 
reproduction, primary consideration should always be given to the welfare and 
the "best interests" of the potential child, rather than to the donors, the infertile 
couple, or the physician or clinic. 10,11,18,19 

• To protect the interests of the resulting children, complete and accurate records 
should be kept of all participants, including the donors, so that the donors can be 
matched with offspring. These records should be kept confidential, but in a 
manner that makes future access by the children possible if this is determined to 
be in their best interests. 10 

• To protect all participants, uniform and complete standards for donor selection 
and screening, including genetic screening, should be developed and made 
public. 10,22 

CONCLUSIONS 

Action on three levels is warranted: (1) a model state law designed to clearly define 
the legal identity of the rearing mother and father of all children, including those born to 
other than their genetic parents and to outlaw the sale of human embryos should be 
drafted, debated, and enacted; (2) professional organizations, with public participation, 
should develop and promulgate guidelines for sound clinical practice; and (3) a national 
body of experts in law, public policy, science, medicine, and ethics should be established 
to monitor developments in this area and to report annually to Congress and the indi
vidual states on the desirability of regulation and legislation. 

At all levels, the primary focus of social policy formation should be on protecting the 
best interests of the children, even if their protection sometimes comes at the expense of 
some infertile couples and some gamete donors or sellers. This general policy is one that 
should help to protect basic societal values, and can provide noncoital reproduction 
itself societal legitimacy. 
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A woman hoping to conceive and bear a child learns from her physician that she is 
infertile. She undergoes corrective surgery, but the procedure is unsuccessful. l In vitro 
fertilization (IYF) offers this individual the opportunity to carry and deliver a child who 
would be genetically her own. Yet, she faces several obstacles to obtaining the procedure: 
a clinic waiting list of 3,000 patients2; approximate costs of $ 5, 000-$7,500 for a 10%-
20% chance of successful pregnancy\ complete or partial lack of insurance coverage for 
the service4; and the clinic's eligibility requirement that she demonstrate her sincere 
interest in parenthood and her membership in a stable marriage. 5 

Besides the practical hurdles, she must cope with the physical, social, and emotional 
components of infertility. She has become a member of a "silent minority" whose lives 
are dominated by "the burden of ... involuntary childlessness."6 As one infertility pa
tient poignantly described the experience: 

Infertility is a blow to one's self esteem, a violation of one's privacy, a final exam on 
one's ability to cope, an affront to one's sense of justice, and a painful reminder that 
nothing can be taken for granted. Infertility is above all a wound-to one's body, one's 
psyche, to one's soul. 7 

This woman's predicament is shared by a substantial number of infertile individuals 
and couples who seek medical attention in hopes of overcoming their inability to re
produce. 8 In one sense, these people are fortunate. The health care system has responded 
to their demand for services by developing a broad array of methods for correcting 
infertility. Besides an expanded range of surgical and medical techniques, 9 artificial 
insemination, in vitro fertilization, and embryo transfer (ET) now enable certain infertile 
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men and women to reproduce. 10 Other procedures, such as ovum donation, surrogate 
embryo transfer, and womb donation, are now technically feasible and may soon be 
available on a broader scale. II 

But the advances in reproductive technology remain out of reach for a large percent
age of the infertile. Diagnosing and correcting infertility can be an expensive endeavor, 
beyond the financial means of many individuals. And among those who can afford it, the 
demand for these services far exceeds the supply. Persons seeking access to the new 
reproductive technology must contend with cultural ideas on reproduction and child 
rearing that exert influence over allocation choices. Such attitudes playa significant role 
in determining the monetary support available for developing and providing this tech
nology. They affect society's views both on the importance of experiencing genetic trans
fer, childbearing, and childbirth, and on the extent to which traditional adoption, with all 
its shortcomings, meets any societal obligation to assist individuals in becoming parents. 
They influence as well how resources are divided between such services as prenatal care 
for pregnant adolescents and the new interventions for correcting infertility. 

Given the existence of new methods enabling infertile individuals to participate in 
various components of procreation, physicians, clinics, hospitals, insurance companies, 
and government agencies will inevitably set policies determining which persons, if any, 
may obtain the benefits of these techniques. These decision makers face the moral 
challenge of constructing a just system for distributing a scarce medical resource, which 
is, on the one hand, passionately desired by thousands of people in this country, yet, on 
the other, costly and of questionable rank in the hierarchy of urgently needed health-care 
interventions. 

Do ethical principles of justice and fairness demand that we pursue the new tech
nology with the goal of making it accessible to any infertile individual seeking to re
produce? Or do these considerations, instead, mandate forgoing such a policy in favor of 
one aimed at improving preventive and crisis medical-care programs? To investigate these 
questions, this chapter analyzes three subjects: (l) the place of the new reproductive 
techniques within the societal obligation to furnish health care; (2) systems of rationing 
the new techniques; and (3) the role of the government in setting policy on this matter. I 
refer most often to IVF and ET because the present allocation, rationing, and regulation 
of these procedures raise the chief issues relevant to social justice in health care 
distribution. 

In this discussion, the term societal obligation refers to a general ethical responsibility 
shared by the community as a whole, including both public and private entities. 12 The 
term allocation refers to the distribution of resources to health-care programs at the 
aggregate level; rationing is the process by which individuals are selected as recipients 
from among a larger group of candidates seeking the services of an existing health-care 
program. 13 

JUSTICE IN HEALTH CARE ALLOCATION 

Social justice is rendered when people receive the burdens and benefits that they 
deserve or are owed. 14 A fundamental principle of distributive justice is to treat like cases 
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alike and different cases differently in proportion to the relevant differences between 
them. 15 According to this principle, a just health-care system differentially distributes its 
resources solely on the basis of morally acceptable differences among individuals. Eth
icists disagree on what constitute defensible criteria for the unequal distribution of health 
care goods. The matter is complex, but I will attempt to articulate the positions dominat
ing the contemporary debate over justice and access to health care and to explain how at 
least one proponent of each of the general theories might describe a just system of access 
to the new reproductive techniques. 

Utilitarians equate justice with utility. 16 Thus, it is just to pursue whatever social 
programs produce the greatest overall good. The question is empirical: If research demon
strates that health-care services satisfy human needs and desires comparatively more than 
do alternative social programs, then a just society will supply those services. 17 In this 
framework, unequal treatment of individuals is morally permissible if the aggregate harm 
that such treatment produces is less than the aggregate benefit that it produces. 18 

To ascertain whether justice requires health-care programs to include the new re
productive techniques, the utilitarian will seek empirical data: If utility is maximized 
through providing this form of health care to individuals, then a just society will make the 
new reproductive techniques available. 19 Cost-benefit and cost-effectiveness analyses 
furnish means by which researchers might compare, for example, the utility of supplying 
dialysis to all persons with end-stage renal disease with the utility of providing the new 
reproductive techniques to the infertile. 20 Without the requisite empirical study, it is 
impossible to know whether utilitarianism would support making the new reproductive 
technology available, but such an outcome is certainly possible, in light of the strong 
preferences held by many individuals to conceive and bear children. 

Persons rejecting the utilitarian approach cite the presence of obvious measurement 
difficulties, especially those inherent in attempts to compare among individuals the 
degrees of utility that they obtain from various health-care and other social programs. 21 

Critics of this approach argue as well that, although the utility principle may be helpful in 
determining the relative value of social goods, the special status of health care requires 
society to protect more carefully the interests of individuals when it allocates resources in 
this area. 22 

Libertarian theories of justice hold paramount the right to dispose of one's property 
freely and without coercion. This freedom overrides any conflicting societal interest in 
providing equal access to health care. For libertarians, the free market and its attendant 
inequities reign in a just health-care system. 

The libertarian who formulates standards for just distribution of the new reproductive 
techniques will make three major points. First, as with health care in general, individuals 
who possess the resources to purchase access to this technology should have the freedom 
to do SO.23 Hence, it is unjust to limit the consumer's ability to use his or her surplus 
funds to buy whatever technology public or private development makes available. Sec
ond, health-care providers must be free to offer infertility services as they wish, without 
being hampered by external constraints such as licensing laws. 24 Government regulation 
ought to be limited to the minimum necessary to prevent fraud, injury, and abrogation of 
contracts. 25 Third, it is "literally theft" for the state to impose a system of taxation to 
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support programs furnishing any sort of medical assistance to those without funds to 
purchase such services. 26 

Proponents of the remaining three perspectives on access to health care believe that a 
just society is obliged to supply all residents with some level of health-care services, 
notwithstanding the disutility or coercion that such a program might entail. Charles 
Fried, among others, endorsed a less extreme version of the libertarian position in his 
proposal for a system oflimited coercive taxation to make available to all people a "decent 
minimum" of health care. 27 This approach accepts as just some inequality in health care, 
as it preserves for persons possessing surplus resources the opportunity to buy health care 
for themselves above the minimum level. Consequently, this sytem would always enable 
individuals with the necessary wealth to purchase the new reproductive techniques. 

Would the decent minimum include access to the new reproductive technology? 
Fried believes that consumers are the best people to determine the content of the decent 
minimum. 28 He advocates creating a voucher system in which all individuals would 
receive a fixed sum to buy whatever health care they preferred. Given the fervent desire of 
many individuals to conceive and bear children, a number of people might well choose to 
spend their limited funds on infertility services rather than other forms of health care. 
Critics of this system point out the moral dilemmas that will inevitably arise when 
individuals who have depleted their resources need life-sustaining care. 29 As a result of 
this problem, writers adopting other perspectives grapple with the task of defining more 
objectively an acceptable level of universally available health care. 

John Rawls's social contract theory is usually interpreted as assigning a high value to 
health-care access, but his work fails to specify clearly the priority of health care relative to 
other important social goods. 30 Other philosophers, however, have applied the theory to 
support the existence of a societal obligation to provide certain forms of health care. 
Norman Daniels has asserted that the Rawlsian principle of fair equality of opportunity 
should govern the availability of health care. 31 Opportunities open to disabled and dis
eased individuals are more restricted than "the normal opportunity range. "32 A system of 
health care should thus attempt to minimize such restrictions. To Daniels, disease and 
disability are "deviations from the natural functional organization of a typical member of 
a species. "33 Moreover, the normal opportunity range encompasses the various "life 
plans" that reasonable members of a society would select. 34 Health-care needs are ranked 
according to the constraints that they place on the normal opportunity range. 35 Because 
reproduction is a species-typical function and an essential component of the life plans of 
most people, Daniels's proposal counts infertility as a disease36 and its treatment as among 
those that a just delivery system would offer. 37 His work, however, leaves unclear the 
exact rank of these techniques among the types of health care mandated by the fair
equality-of-opportunity principle. 

Egalitarians believe that a just health-care system provides equal access to all per
sons. 38 In their view, the presence and types of disease or disorder are the only significant 
differences that justify administering different levels of health care to individuals. 39 For 
egalitarians, the importance of guaranteeing accessibility to all is great enough so that 
society may tax the wealthy to achieve this goal. 40 
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To attain the egalitarian objective, policymakers must set the universally available 
level of health care either as high as is technologically feasible, which would drain the 
resources available for other social goods, or at some lower level, which would forbid or 
discourage the use of surplus wealth to develop and provide services above that level. 41 
Egalitarians who acknowledge the constraints imposed by limited health-care resources 
agree that not every medically treatable condition can be included within the universal 
level of care. 42 Therefore, the relevant inquiry concerns whether or not access to the new 
reproductive techniques is an appropriate element of the health care that society is 
morally obligated to provide. 

There are suggestions in the egalitarian literature that the new reproductive tech
nology would receive a low rating compared with other health-care interventions. One 
egalitarian, Gene Outka, claimed that it is preferable for a society with finite health 
resources to discriminate based on illness categories rather than on ability to pay. 43 
Categories receiving low priority could include illnesses with a low incidence and re
habilitation rate, in which intervention is expensive. 44 These criteria could exclude at 
least some methods of treating infertility, given the relatively infrequent occurrence of 
particular conditions and the cost and the low success rates of their treatment. Another 
egalitarian, Robert Veatch, expressly named IVF as a biomedical technology that might 
justly be excluded from the universally available health care. 45 

Critics of egalitarian theory argue that it is unfair and unjust to inhibit the develop
ment and the availability of particular health-care services merely becausc thcy are too 
specialized, too expensive, or too often unsuccessful to be supplied to everyone: "Granted 
that individuals are allowed to spend their after-taxes income on more frivolous items, 
why shouldn't they be allowed to spend it on health?"46 

Moral philosophers constructing theories of justice and applying them to health-care 
distribution tend to speak in general terms. Each theory is intended as a "rough guide" for 
assessing the importance of health-care needs, rather than as a "practical handbook for 
health care planners."47 As a consequence, many theorists fail to designate the impor
tance of specific forms of health care, such as the new reproductive techniques. A number 
of speakers, however, have addressed the question of what position these particular inter
ventions should occupy in a just health-care delivery system. These commentators often 
combine principles of the general theories of justice set forth above and may rely on 
additional ethical considerations that they believe are important. 

Some ethicists question whether interventions to correct infertility ought to be classi
fied as medical care, as opposed to a social service analogous to traditional adoption. 
Many believe that if reproductive techniques fail to qualify as health care, then these 
interventions join a group of other social services having less urgent claims on societal 
resources. These analyses begin by scrutinizing concepts of health and disease, for the 
definitions of these terms are controversial. Health may be described in terms of appropri
ate species functioning,48 or as a state of physical well-being. 49 The World Health 
Organization has adopted an expansive definition: "Health is a state of complete physical, 
mental, and social well-being and not merely the absence of disease or infirmity. "50 
According to these definitions, the inability to reproduce constitutes a departure from the 
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healthy state, and treabnent enabling the otherwise infertile to reproduce is an appropriate 
component of the health-care system. 51 

A few individuals, however, take a conflicting view. Leon Kass asserted that "Infer
tility is not a disease in the usual sense. . . . It is not life threatening or crippling, nor does 
it lead to detectable body damage. "52 Kass believes that procedures such as IVF and ET 
fall outside the proper purview of medicine because, instead of eradicating the underlying 
physical condition of infertility, they merely fulfill an individual's psychological desire to 
procreate. 53 

Others who debate the medical status of the new reproductive techniques inquire 
whether the wish to experience pregnancy or to transmit one's genetic characteristics is 
overstated in our society. 54 Even if infertility qualifies as a disease, is the need to develop 
and provide treabnent for this condition as critical as the need for programs of crisis and 
preventive medicine? These challengers ask, "With limited resources should our country 
be pouring money into life-creating technologies when basic health needs go unmet?"55 

Their points, however, are contested by several commentators who note that much 
of traditional medicine is intended to ameliorate unpleasant symptoms, rather than to 
eradicate underlying disease. 56 Thus, procedures such as IVF come "within the realm of 
traditional medical motivation-to remove a limitation on normal healthy life."57 Many 
physicians apparently support this view, for the American Fertility Society has declared 
that, in particular circumstances, IVF is "the acceptable treatment for achieving pregnan
cy. "58 Finally, advocates of the new techniques believe that it is unjust to limit reproduc
tion to persons lucky enough to possess the physical equipment for it. 59 If society can 
remedy the effects of the undeserved burden of infertility, a condition inflicting extreme 
suffering on thousands of men and women, then it is only just to do so. 

Yet, even those who label infertility an illness deserving of medical attention might 
exclude at least some forms of its treabnent from the health care that society should make 
available to everyone. As asserted by the President's Commission for the Study of Ethical 
Problems in Medicine and Biomedical and Behavioral Research, "the level of care 
deemed adequate should reflect a reasoned judgment not only about the impact of the 
condition on the welfare and opportunity of the individual but also about the efficacy and 
cost of the care that is available for them. "60 The present expense and low success rates 
characterizing IVF and ET might then justify their exclusion from the care universally 
available to the infertile. These factors could, instead, support utilitarian decisions to 
allocate resources to those forms of infertility treatment that would assist the greatest 
number of persons at the least cost. Gonorrhea is the most common cause of fallopian 
tube blockage; intervention to correct this source of infertility might benefit more people 
than can the complicated and costly IVF and ET procedure. 61 Furthermore, because 
gonorrhea is most prevalent among the poor, allocating funds to IVF and ET may 
discriminate against the infertile in low-income groups.62 Mark Lappe has noted as well 
that investing medical resources in methods of initiating and sustaining pregnancy in 
otherwise infertile women may drain the funds available to assist women whose pregnan
cies are jeopardized by social conditions of poverty. 63 

In sum, in our pluralistic democratic society, various forms of health care will be 
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included in the "adequate" or "decent minimum" category as a function of changing 
cultural attitudes and resource availability. 64 At this point, IVF, ET, ovum transfer, and 
the other new reproductive techniques seem to many of us to be exotic health-care frills. 65 
They lack the status of established medical services, and they may be defeated in the 
present-day battles over the allocation of health-care resources. 66 Yet, it is possible that, as 
the incidence and efficacy of these techniques increase, and as control over other aspects 
of procreation expands, the population will come to see them as standard medical treat
ment, rightfully accessible to all. 67 Conversely, if the future brings continued scarcity of 
resources and extreme social concern about overpopulation, the plight of the acute and 
chronically ill, and the morally troubling aspects of the new reproductive techniques, 
then the procedures could eventually be reserved for the wealthy or could even be 
prohibited. 

CRITERIA FOR RATIONING REPRODUCTIVE TECHNIQUES 

Whatever allocation approach policymakers choose, the new reproductive tech
niques will probably remain a scarce resource in the near future. Programs offering 
procedures such as IVF and ET will set criteria for distributing these services among 
numerous applicants. What are just criteria for such rationing, and who should apply 
them? 

Medical characteristics predicting successful intervention are the least controversial 
criteria for selecting who should receive health care. 68 These factors tend to be objective 
and easy to measure. They also help ensure that scarce resources will be distributed to the 
persons most able to benefit from them. Yet, commentators point out that even these 
factors may be biased and unfair, especially if they incorporate psychosocial assess
ments. 69 Thus, when British physicians choose IVF candidates based on "the sincerity of 
their intention to accept the duties and obligations of parenthood, "70 we may question the 
fairness of such an approach. 

Even an apparently straightforward medical-selection requirement such as the diag
nosis of infertility can mask the application of value judgments. 71 Some adults are 
physically unequipped to conceive or bear children; others have acquired their sterility as 
a result of contracting sexually transmitted disease or exposure to environmental toxins. 72 

A number of infertile people belong to couples in which both members are physically able 
to reproduce, but one is the carrier of a disabling genetic condition. 73 Still others are 
infertile because they previously decided to be sterilized or because they chose to forgo 
conception until their later reproductive years. 74 Many individuals are infertile simply 
because they lack the partner necessary to the customary methods of reproduction. 75 
Finally, some people seeking access to the new reproductive techniques do so only after 
traditional adoption has proved unsatisfactory.76 Differing value judgments about these 
groups are likely to influence physicians' selection of candidates who fulfill the infertility 
criterion. 77 

Some moral philosophers endorse the explicit incorporation of value judgments into 
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selection criteria. They believe that utilitarian considerations entitle society to distribute 
its scarce resources to the persons most likely to contribute to its needs. 78 Others argue, 
however, that systems of rationing health care according to applicants' social value and 
contributions or fitness for parenthood risk arbitrariness and bias, for we lack consensual 
definitions of and objective tests for these qualities. 79 The Seattle experience in rationing 
dialysis according to social worth criteria demonstrated that the persons administering 
such a system resort too readily to intuitive judgments reflecting their class and ethnic 
backgrounds. 80 

Despite these concerns, existing IVF programs consider social worth in making 
rationing decisions. They typically require applicants to be legally married and to demon
strate that they can provide a stable environment for child rearing. 81 The marriage 
requirement may be challenged as unfair, in light of the growing cultural acceptance of 
single-parent and "blended" families, the lack of empirical evidence demonstrating that 
the marriage environment is necessary to healthful child rearing, and the value that 
procreation holds for some unmarried individuals. 82 A related issue is the availability of 
IVF and ET to married couples who require an ovum, spenn, or womb donor to 
reproduce. IVF clinics have been reluctant to perfonn the procedure if such third-party 
participation would be necessary, apparently because of an unwillingness to disturb the 
traditional reproductive unit. 83 Again, some would debate the fairness of a rationing 
system that disqualifies these couples from enjoying the genetic or gestational parenthood 
that they desire. 84 

The difficulties inherent in rationing according to social worth criteria have stimu
lated some ethicists to advocate a selection scheme based on randomization, lottery, or 
first come, first served. 85 These writers argue that the subjectivity and discrimination 
inherent in alternative rationing procedures make chance the fairest method of detennin
ing eligibility for scarce medical resources. Opponents, however, label this system arbi
trary and unjust, on grounds that it fails both to reward individuals for their contributions 
to society and to distribute resources to those who can use them most efficiently.86 IVF 
clinics have partially implemented chance selection criteria by maintaining first come, 
first served waiting lists of candidates who meet the programs' other rationing criteria. 87 

Lastly, the clinics now offering the new reproductive techniques employ what 
Rosenblatt called "traditional rationing. "88 In this system, priority is given to the candi
dates with the ability to pay for the services. Private medical-insurance programs generally 
cover none or only a portion of the costs of IVF, and public medical-assistance programs 
rarely provide funds for any infertility treatment. 89 As a consequence, access to IVF today 
is reserved for those who can afford the $3,000-$4,000 charge for each attempt, together 
with the travel costs and the salary losses, and other fonns of treatment for infertility are 
typically denied to persons who lack their own funds or private insurance to pay for such 
treatment. 

THE GoVERNMENT'S ROLE 

The task of removing monetary and other barriers to health-care access commonly 
falls to the state. What role should the government take in allocating and rationing the 
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new reproductive technology? The range of potential government involvement is broad, 
for it could incorporate elements of any of the theories of justice discussed previously. 
Besides philosophical theory, the u.s. Constitution sets standards against which the 
justice of various state actions must be evaluated. 

First, the government might completely prohibit the new reproductive techniques. 
Such a move would deny to many persons the opportunity to reproduce because they were 
unfortunate enough to lose out in the natural lottery. Opponents of the ban would view it 
as an unjust distribution of burdens to infertile people. At minimum, those contesting the 
policy would argue that the state bears a heavy burden to justify prohibiting highly 
desired, technologically feasible reproductive services that the private sector is willing to 
make available. A government prohibition of the new reproductive methods might be 
supported by a showing of serious risk to parents or offspring, but thus far, no such 
evidence has surfaced. 90 The remaining grounds for a prohibition would rest on moral 
objections to embryo and ovum destruction and to alterations in the traditional patterns of 
reproduction and child rearing. 91 Whether or not these objections outweigh the interests 
that infertile individuals have in procreation is a point of contention in our pluralistic 
society. Yet, constitutional law decisions have given special protection to married couples' 
procreative autonomy. 92 This judicial protection indicates that infertile married couples 
could successfully challenge a government ban as unjust interference with a fundamental 
right unless the state could demonstrate a compelling need for the ban. 93 Prior court 
decisions suggest that the new reproductive techniques could be constitutionally prohib
ited only if the prohibition were necessary to prevent serious harm to parents or off
spring.94 A government ban of private research on the new reproductive technology 
would face the added burden of justifying an infringement of First Amendment rights. 95 

Second, the government could attempt to discourage private entities from offering 
the new reproductive techniques by imposing burdensome regulatory requirements on the 
private sector. For example, the state could set exorbitant licensing fees for IVF clinics. 
Unreasonably burdensome regulation could again be attacked by married couples as an 
unjust infringement of procreative autonomy. To withstand the challenge, the state 
would have to demonstrate that its regulations were necessary to advance an important 
state interest. As in the case of a complete prohibition, constitutional law would probably 
demand a government showing that the regulations were essential to prevent serious harm 
to participants in the reproductive procedures. 96 

Some government regulation of private programs, however, could meet the requisite 
showing. For instance, unless the IVF medical-team members possess certain training 
and experience, success rates are much lower than 15%-20%.97 Thus, licensing criteria 
demanding that health-care workers conducting IVF programs demonstrate specific skills 
and knowledge are not unreasonable obstacles to the exercise of procreative autonomy.98 
State certificate-of-need legislation and appropriateness reviewed by health systems agen
cies are in this category as well. 99 Because such regulation encourages health planning 
and quality care, all perspectives, save the libertarian, would deem such government 
involvement sufficiently justified. 

Several states have enacted legislation banning the payment of fees for adoption. 100 
This government regulation could interfere with the ability of certain couples to re-
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produce using the new techniques. Those who require third-party collaboration may want 
to offer monetary compensation to encourage ovum, embryo, and womb donation. The 
asserted reasons for outlawing such compensation are to protect the offspring of collab
orative reproduction and to prevent the exploitation of potential donors in extreme finan
cial need. 101 But the prohibition actually rests on other, less compelling moral objectives, 
for there is no evidence that permitting fees in itself would endanger offspring conceived 
through these arrangements; 102 moreover, the state permits individuals to sell other 
physical products, such as blood and sperm. 103 Some writers also claim that choosing to 
donate an ovum, an embryo, or a womb is less subject to exploitation than is choosing to 
surrender a child for adoption. 104 Opponents may argue, then, that the state has insuffi
cient justification to disallow payments for the donations necessary to enable certain 
couples to exercise their right to procreate using the new techniques. 

Federal and state governments have, for the most part, taken a third path with respect 
to IVF: neutrality. U.S. Department of Health, Education, and Welfare regulations 
issued in 1975 set a moratorium on the federal funding of research involving human 
IVF.105 Despite the 1979 Ethics Advisory Board report concluding that federal support of 
human IVF research would be ethically acceptable, 106 the U. S. Department of Health 
and Human Services has taken no action on the board's recommendations and has failed 
to process a 1977 proposal requesting support for IVF research. 107 This position may be 
criticized on grounds that the government's failure to support laboratory and clinical 
research on the new reproductive techniques is an unfair omission, given its heavy 
support of experimentation in other health-care areas. 108 On the other hand, the federal 
government has failed to inhibit the growth of numerous privately operated IVF centers, 
and the states have generally followed suit. Only in Massachusetts and Illinois has state 
legislation delayed the establishment of IVF clinics. 109 The present government position 
would probably withstand constitutional attack because, as the abortion funding cases 
indicate, the state has no affirmative obligation to furnish individuals with the means to 
exercise a constitutionally protected right. 110 

But those who include access to the new reproductive techniques as part of the health 
care guaranteed by a just society are discontented with the government's stance. In their 
view, current U. S. policy fails to recognize the extreme suffering that infertility inflicts on 
thousands of Americans. III In response to this genuine public need, they believe that the 
state should actively support laboratory and clinical investigations of methods of overcom
ing infertility. 112 

Finally, some commentators advocate an even more enthusiastic government policy 
on applications of the new reproductive techniques. Spokespersons for this approach 
argue that, besides allocating funds for the technology's development and improvement, 
the state ought to cover the costs of infertility treatment as part of its medical assistance 
programs. 113 Otherwise, low-income groups are unjustly denied an important oppor
tunity accessible to persons with greater financial means. 114 These arguments gain 
strength on examination of an existing exception to the government's "neutral" stance 
toward IVF and ET. The federal government currently subsidizes some infertility treat
ment by exempting employers' contributions to health insurance from employees' taxable 
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income and by permitting individuals to deduct from taxable income medical expenses 
greater than a certain percentage in income. 115 As a consequence of this tax policy, 
infertile individuals whose private insurance covers even a portion of the medical pro
cedures' costs, together with those who are sufficiently wealthy to purchase the services 
outright, can receive indirect financial assistance from the federal government. The 
justice of this policy is highly debatable in light of the government's present unwillingness 
to provide funds to increase general accessibility to the new reproductive technology. 116 

Government involvement in programs offering the new reproductive techniques 
would expose to legal attack any rationing criteria based on social worth. 117 Thus, unmar
ried couplcs and single adults denied reproductive services could challenge their exclusion 
as violating due process or equal protection. liS Given that court decisions have failed to 
include unmarried individuals within the family autonomy given special constitutional 
protection, the success of such challenges is uncertain. 119 Although some might argue 
that these restrictions lack even a rational basis, the state probably could demonstrate that 
the criteria were legitimate on general social-welfare grounds. 120 

Resolution of the controversy over the government's position on the new reproduc
tive techniques, again, will reflect cultural judgments of what comprises an adequate or 
decent minimum of health care, as well as the need for public contributions to make such 
care available and the extent to which government funds can be devoted to health-care 
services. 121 As one indication of the current national opinion of IVF, a Harris poll 
conducted during the late 1970s revealed that, although thc majority of respondents 
believed that IVF should be a treatment option, half of the group surveyed opposed 
federal funding of IVF research. 122 Existing cost constraints, together with popular at
titudes toward the new reproductive techniques, create a likelihood that the government 
will channel support to other forms of health care in the immediate future. Change may 
be forthcoming, however, as the new technology's benefits become clear and individuals 
grow to expect its assistance in their quest to reproduce. These events could produce 
societal condemnation of a government policy that allocates significant resources to 
competing forms of health care, yet withholds support from procedures that would enable 
many citizens to participate in the personally and socially valued experience of 
reproduction. 

CONCLUSION 

Moral philosophers express a diversity of views on just distribution of the new 
reproductive techniques. Most ethicists agree that total prohibition would be unfair, 
although a few strongly dissent because of threats that they perceive to the sanctity of life 
and to the family structure. The issue of accessibility, however, is more unsettled. The 
panoply of pressing health-care and other social needs confronting society has convinced 
several commentators to give access to the new reproductive techniques low priority for 
inclusion among universally available services. Yet, there is also clear discomfort over 
reserving these procedures for the wealthy, a discomfort stemming from the belief that this 
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unequal treatment on the basis of income is unjust. As a consequence, we can expect 
continuing debate on the justice of social policies affecting the availability of the new 
reproductive techniques. 
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DISCUSSION 

DR. LEE ROGERS: I was curious about the statement by Dr. Annas that the Seed brothers 
were seeking a patent for the process. Is that correct? 

MR. GEORGE J. ANNAS: That's my understanding. I haven't seen a copy of the patent. 

DR. LEE ROGERS: Do you know if this is the same process used for cattle-embryo 
transfers? 

MR. GEORGE J. ANNAS: Substantially identical. I don't have any problem with the cattle 
process. I don't think that human reproduction should be patentable. That should be 
against public policy. If the patent is granted by the U.S. Patent Office, it should be 
challenged or ignored. It may be unconstitutional in any event, if a physician wanted to 
use these techniques to help an infertile couple. 

MR. ROBERT GREENSTEIN: I've been a member of institutional review boards [IRB], and 
as a chairman in the past, I'm impressed with the apparent ease with which medical 
schools and universities accept in vitro fertilization in terms of its development within 
institutions. I'm also impressed with the parallel development of declining funds for 
research at the same time that there's the development of IVF. I have a similar concern 
about the development of chorion biopsy. Yesterday, we were talking about doing no 
harm at the same time as failing not to do good. I was impressed with Dr. Dresser's 
argument about the just allocation of resources, particularly because it represents the 
social pressure as opposed to the scientific one. I would like to ask whether or not IVF is 
human experimentation or research or both or neither? 

MR. GEORGE J. ANNAS: My personal view is that we are still in the research phase, and 
my evidence is that the techniques are different in almost every center in the world, and 
in this country. 

DR. JOSEPH M. HEALEY, JR.: At the very least, one is dealing with an experimental 
procedure. The question that was hinted at yesterday is one of the most difficult for an 
IRB: At what point is one dealing with an innovative therapy not subject to regulation, 
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in contrast to an experimental procedure that is the subject of research? There is 
continued debate back and forth. At the very least, in vitro fertilization is an experimen
tal procedure. 

DR. AUBREY MILUNSKY: Where is the magic line at which experimental technologies 
become standard care? How does one draw that line? 

DR. JOSEPH M. HEALEY, JR.: Again, it's among the most difficult questions presented to 
an institutional review board. I think the difficulty of the IRB's dealing with it reflects 
the absence of any clear line between the two. It's an issue of judgment, and very often, 
the IRB in evaluating a specific case takes into account the concrete risks and benefits 
that are involved in a particular situation rather than applying a preformed standard that 
somehow can provide a preformed answer. 

DR. AUBREY MILUNSKY: In the real world, in doctors' offices, there are no IRBs. How do 
doctors know, in their own practices, when they can or cannot proceed with a new 
reproductive technology? What kinds oflegal restraints are there? For example, I know 
of at least one operation in California that has already established a business for chorion 
villus biopsy. 

A PARTICIPANT: I think the answer is that doctors don't know. This is part of the problem 
in regulating the whole area. What kind of regulation could respond to this ambiguity? 
The difficulty is that we do not know how best to avoid the problems, while simul
taneously maintaining the vitality of science and the benefit of progress. 

DR. AUBREY MILUNSKY: State departments of health in all states have the legal power to 
exercise constraint over the application of new technologies. No new laws are required. 
All the proper regulatory agencies are in place, though poorly funded. They regulate 
inadequately, and they certainly don't have the staff to do the job. They appear to be 
impotent. Do I have the wrong perspective? 

MR. GEORGE J. ANNAS: The answer is yes and no. Certainly, the department of public 
health in most states has the authority to regulate clinics and hospitals, but most of 
them have no authority to regulate private doctor's offices, except in the most blatant 
circumstances. The same is true of the boards of registration in medicine. Even the 
U.S. Food and Drug Administration doesn't attempt to regulate the private rela
tionships of one doctor with her or his patient, even in the experimental setting. So, 
probably, the answer is that it's only the medical malpractice system that the doctor has 
to fear if she or he is going to use these techniques in private practice. 

DR. AUBREY MILUNSKY: So it is the threat of malpractice that is our most serious 
governing modality? 

MR. GEORGE J. ANNAS: It's all we've got. And if you don't think the risks of liability are 
very high, it probably won't deter you. 

DR. REBECCA DRESSER: One reason for this situation is that the federal government, 
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which is the level most geared up to regulate research, has taken a "neutral" stance. We 

aren't able to regulate the IVF process as we are with other forms of research. 

MR. R. ALTACHARO: You mention that you find embryo transfer capable of commercial 
uses even beyond those of artificial insemination. Given some of the similarities be
tween the two, and the limited donor involvement, could you spell out in more detail 
the problems you see in commercializing the procedure? Do you think these problems 
are inherent in any kind of commercial arrangement, or are they simply a matter of 
allowing contractual arrangements to go on without limitations sct by statute? 

MR. GEORGE J. ANNAS: I'm not thrilled about the sale of any human tissue. If pressed, I 
would prefer the Australian system, which doesn't permit the sale of blood, sperm, or 
any other human tissue. Certainly, I'm not happy about the sale ofkidneys or any other 
organ in the therapeutic context. Even if I thought that it was acceptable to sell sperm 
and blood-and many do; it hasn't resulted in the complete breakdown of our govern
mental system-I would still argue that it's not acceptable to sell embryos because I 
think they are special, and sales could have a tendency to cheapen our respect for the 
embryo, the child, and the family. Also, when you are engaged in embryo sales, you 
are creating a child that is going to have four parents. That's one problem that we 
haven't articulated in public policy as yet. We have a hard time defining the principle 
better than saying that we think that this may undermine our view of the value, the 
quality, and the sanctity of life or of the family. I don't think that, because we have a 
hard time articulating what we mean, we can conclude it's unimportant or doesn't 
exist. It's like love: I can't tell you what love is either, but I know this world would be a 
much poorer place without it. I think it would be a worse place with commercialized 
embryos. 

MR. R. ALTACHARO: Would you feel the same if it was simply the sale of ova? 

MR. GEORGE J. ANNAS: No, I think that if you accept the sale of sperm, the sale of ova is 
acceptable, too. I don't think you can distinguish them, except it's harder to get ova. If 
you want to price them, I would price them higher, because women have to take higher 
risks to "donate" them. If a system of surrogate ovum donors was set up, and an ovum 
instead of an embryo was flushed out, I'd feel different. 

Ms. MARTHA KNOPPERS: I have a question for Rebecca Dresser on the social worth 
judgments that pass as medical decisions. Suppose we have a couple who meet the agc 
criteria (in other words, the woman is under 35) and who can make the proper financial 
arrangements and can prove a suitable relationship (all of which are questionable 
criteria in and of themselves). What interests me is the social worth aspect. Suppose this 
couple's infertility problem is due to either past abortion, sterilization, or venereal 
diseases. Can the physician selectively put such couples further down on the waiting list 
because of their voluntary assumption of risk, by having previously engaged in rela
tionships that caused them to be ill or sterile? What kind of legal recourse would such 
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couples have against the social criteria that pass as medical reasons for putting them 
lower down on the list? 

DR. REBECCA DRESSER: I don't know of any IVF program that will accept people who are 
infertile because of a former sterilization. The criteria may become less stringent as 
more centers open. As far as legal recourse goes, I don't think that the person would 
have much of a chance. A private clinic has no obligation to meet any sort of constitu
tional requirements. The person would just have to engage in strong individual lobby
ing and face what may well be an unfair situation. 

DR. JOSEPH M. HEALEY, JR.: There are analogous situations with artificial insemination. 
The question is whether a person who would be rejected as a recipient of sperm has any 
cause of action? There is also the question of the insemination of single women and the 
insemination of women in homosexual couples. If there is a contractual relationship or 
a voluntary relationship, the power of compelling the provider of services to respond to 
the request is just not currently legally recognized. As such, there's no viable strategy to 
compel the alteration of criteria with which one disagrees. 

A PARTICIPANT: Shouldn't there be screening, as there is for sperm donors, and specified 
regulations imposed on physicians to ensure the just distribution of these techniques? 

A PARTICIPANT: Yes, if we knew what we wanted to screen for before we enacted 
regulations. 

DR. RUTH HUBBARD: Dr. Annas, in your rating of the appropriateness or inap
propriateness of these different ways of reproduction, you left out the question of who 
controls. I wondered why you did that. Clearly, there's a real difference between 
artificial insemination by donor-sometimes obtained without any professional inter
vention or control-and IVF. With surrogate motherhood and IVF, as you pointed 
out, attorneys and physicians are pretty much in control. Why is that not one of your 
criteria? 

MR. GEORGE J. ANNAS: I think it's reasonable to put the control issue in there. I was 
looking at legal and ethical components. I suppose you can make an argument that 
control is an ethical component. I think of it more as a societal one: The control issue is 
a sex issue. Most of the reproductive techniques are controlled by men; there's no 
question about that. 

Ms. BEVERLY FREEMAN: I was intrigued by some of the difficult issues that we are 
considering today. One is the ambivalence or difficulty of discussing these issues. 
Infertility is by itself very hard to talk about. I think that explains why it is very hard to 
give it the consideration that it deserves from an ethical standpoint. I do agree that that 
needs to be done before the legal issues are considered. I think that it's easy for 
physicians to relinguish the responsibility of considering these difficult issues to attor
neys, who understand the directions in which we need to go. We all have a responsibil
ity to look at those issues. The federal government will have a hard time because 
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infertility is sexual and personal and it raises so many different feelings in the minds of 
the people when it's discussed. We need to confront those issues and be honest about 
them. I hope that the discussions about the ethical aspects of infertility will find a forum 
in the next few years, because they are terribly important at this juncture. 

DR. LIVIA STRAUS: My question concerns the commercialization of sex and reproduc
tion. Sex and reproduction have historically both been commercial for a very long 
time, through both prostitution and harem procedures, and in the United States, 
legally, through adoption procedures. One problem that I am having with some of the 
arguments is that I see a linkage between adoption and the use of certain procedures to 
stop people from being infertile. I wonder if we can really separate legislation on the 
two if we remove the emotional aspects. 

MR. GEORGE J. ANNAS: Certainly, sex has been commercial. I like to think reproduction 
hasn't necessarily becn commercial. One of the the things that all of these techniques 
do is to separate sex from reproduction. The techniques make that distinction, and we 
can make it, too. We don't have to be for or against prostitution to be for or against 
buying and selling gametes. The second question, the adoption issue, is very similar to 
the AID issue. The argument is that, because AID is acceptable, surrogate mothers and 
surrogate embryo transfers should also be acceptable. The other argument is that, if 
adoption is fine, all these other techniques for having a child should be available, too. 
The short answer, which may not be satisfactory, is that, just because obtaining a child 
one way is acceptable, another way is also acceptable. We all feel that infertile couples 
should have a right to a fair chance of having a child, but we don't think that they 
should be able to go out and kidnap children, and we don't think that they should be 
able to go out and buy children. So we recognize that some limits are appropriate. 

DR. LIVIA STRAUS: I was addressing the issue of commercialism. In other words, we sell 
children through adoption agencies. 

MR. G~DRGE J. ANNAS: I don't think we do; at least, we don't admit that we do. Most 
states have laws against that. We do charge a fee for the adoption agency. But I would 
say that's not the same as baby selling. I certainly wouldn't want to use that as a 
precedent, to say that, because we buy children through public adoption agencies, 
therefore we should be able to buy them on the open market. I think that's wrong, and 
baby selling is wrong. Some argue quite vehemently that baby selling is acceptable. 
The rich find a child whom they really want and love. The child is better off and the 
poor family is better off because they get money instead of a child, who would be a 
financial drain on them. I think that this argument misses the point. It's the old story 
that the economist knows the price of everything and the value of nothing-selling 
children degrades and devalues human life, and that is the critical issue. 
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INTRODUCTION: TYPES OF SURROGATE MOTHERHOOD 

The biblical account of the Creation, in the first book of the Old Testament, includes 
details of arrangements by which women deliberately conceived children in order for 
them to be surrendered to the families of their natural fathers. I Although surrogate 
transactions by normal conception may thus be found at the genesis of Judeo-Christian 
culture, the emergence of the surrogate phenomenon in recent years has found the law 
unprepared. New reproductive technologies have added significantly to the potential for 
surrogacy and may make it more necessary for the law specifically to address an agree
ment, in written form and perhaps for payment, by which a woman bears a child for the 
purpose of surrendering it to be reared outside her own nuclear family. 

Pressure to have resort to such arrangements is strongZ and comes from a number of 
origins, a major source being female infertility. In response, many organizations are being 
formed to assist those seeking surrogate mothers of their children to meet and complete 
agreements with women willing to bear children for others. 3 It has been estimated that 
one in six and perhaps one in five couples of reproductive age experiences infertility. 4 The 
condition of infertility may be rather differently defined in medical, demographic, and 
popular usage and may include infecundity, pregnancy wastage, and, for instance, still
birth. Further, primary infertility, where conception has never been achieved, may be 
distinguished from secondary infertility, where at least one conception has occurred but 
the couple is currently unable to achieve pregnancy. 5 

Causes of female infertility may include natural reproductive pathology and 
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therapeutic removal of ovaries or the uterus. Other causes may be advanced age for 
childbearing, perhaps associated with late marriage or remarriage; effects of chemical or 
mechanical contraception, such as pelvic inflammatory disease associated with use of an 
intrauterine device, and effects of sexually transmitted diseases and spontaneous and 
induced abortion. Wider causes may include alcohol; tobacco; certain prescription, non
prescription, and illicit drugs; and some environmental and industrial pollutants. A more 
direct cause is voluntary sterilization and undertaken in an earlier marriage. Fertile 
couples may seek a second woman's services when the female partner cannot bear a 
pregnancy, such as when she is affected by a heart condition or chronic spontaneous 
abortion, or when she would transmit a harmful genetic or other congenital condition to a 
child she might conceive and bear. 

A number of these conditions may be relieved by in vitro fertilization, perhaps 
employed in combination with ovum donation. A fertile woman who is unable to con
ceive because of deformity or disease of the fallopian tubes might thus have her ovum 
fertilized in the laboratory and replaced in her reproductive system for normal develop
ment. Further, a woman who is unable to ovulate or who decides, for genetic reasons, not 
to conceive her own child might acquire another woman's ovum for fertilization with her 
husband's sperm, so that the resulting product might be transplanted into her for normal 
gestation. The fertilization of a donated ovum might be in vitro but might also be in vivo 
followed by the recovery of the fertilized ovum by a lavage or flushing technique. The 
fertilization of the second woman would probably be by artificial insemination. 

A simple division of the possible surrogate motherhood scenarios, which are dis
tinguished by the feature that the woman who gestates and gives birth to a child does so in 
order to surrender it to another, covers instances in which 

1. a woman is artifically inseminated in vivo by the sperm of a man, and on birth, 
the custody of her child is surrendered to the man's family; 

2. a woman's extracted ovum is fertilized in vitro, the fertilized ovum is trans
planted into the uterus of another woman who is able to bear a child, and on 
birth the child is surrendered to the woman whose ovum is fertilized; 

3. a woman is fertilized in vivo, the fertilized ovum is flushed from her and 
transplanted into the uterus of another woman who is able to bear a child, and 
on birth the child is surrendered to the woman whose ovum is fertilized; 

4. a woman's ovum is fertilized, either in vitro or in vivo, followed by recovery 
through flushing, and is transplanted into the uterus of a second woman; on 
birth, the child is surrendered to a third person, such as the wife of the man 
whose sperm are used for fertilization. 

A variant may occur when a woman intends to be an ovum donor by submitting to 
artificial insemination with a view to yielding the in vivo fertilized ovum to flushing, but, 
because of unavoidable (or negligent) failure of retrieval of the fertilized ovum by this 
technique, she becomes pregnant and gestates the conceived child for surrender at birth to 
the intended social parents. Variants of fatherhood may be introduced by the engagement 
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of perhaps anonymous sperm donors who are not the intended social fathers, and by 
considering fathers who are single or, for instance, in homosexual relationships. 

An important semantic and genetic distinction, though perhaps of little legal signifi
cance,6 may distinguish so-called surrogate mothers from true surrogate mothers. The 
former are fertilized in vivo and bear their own genetic children; in that sense, they are 
genuine mothers of their own progeny, although, in surrendering the children to their 
biological fathers' families, the women may act as surrogate wives. True surrogate moth
ers, on the other hand, receive the ova of other women, fertilized in vitro or in vivo, in 
order to gestate them for surrender on birth. If they receive such ova for the purpose of 
retaining custody of the children to whom they give birth, the genetic mothers may be 
considered the female equals of sperm donors for artificial insemination, who are not 
considered, in a social sense, true fathers. 7 The genetic link will be of secondary account, 
and the women who rear the children whom they bear may be considered true mothers. 
The proposition that the law regards as the mother the woman who bears and gives birth 
to a child has recently been expressed in the classical form mater est quam gestatio 
demonstrat. 8 

A simplified tabulation of the major means of legal parenthood is accordingly ex
pressed in Table I. The table recognizes that, under the impact of reproductive tech
nology, motherhood may be a collaborative enterprise involving genetic, uterine, and 
social functions, which may be discharged by different women. The law has come to 
recognize that a child may have separate genetic and social parents through adoption, 
including, for instance, stepparent adoption on the remarriage of a custodial natural 
parent, and equally that comparable distinctions may arise without formal legal pro
cedures, such as when a mother's partner in a stable unmarried union assumes parental 
responsibilities toward her child conceived by another man. Accordingly, the prospect of 
surrogate motherhood may fit into existing patterns of legal analysis and adds only the 
separate dimension of uterine motherhood, which links genetic and social motherhood. 

BACKGROUND MODELS 

An initial difficulty in addressing surrogate motherhood arrangements is that they do 
not conform to known patterns of predictable behavior, and no language exists to describe 
the human and social relationships that they create. The relation of the surrogate mother 
to the biological father's wife is not simply expressed, particularly when the women know 
each other's identity and interact with each other before and during the pregnancy. 9 

Further, it is unclear whether the surrogate mother's mother becomes a grandmother; 
whether her husband has a relationship to her child, which may be conceived with his 
prior consent and which may be her genetic child, 10 and whether her existing children 
have a sibling. We may easily describe such ties in biological terms, but this language may 
not do justice to the social and psychological perceptions that govern human and social 
interactions. Indeed, it has been seen that the popularly employed term surrogate mother, 
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TABLE I. Table of Reproductive Options 

Intended 
Means of child 

Sperm Ovum Uterus conception custody Explanation 

I. Ha W W Natural H&W Normal conception 
2. H W W AI H&W AI by husband 
3. H W W IVF H&W IVF 
4. D W W AI/IVF H&W Conception by sperm donor 
5. H D W IVF or IV+F H&W Conception by ovum donor 

& ETb 
6. H Dl Dl AI H&W "SM" & SPA by W 
7. H W D Any & ET H&W SM & SPA by W 
8. H Dl D2 Any & ET H&W Ovum donation, SM & SPA by W 
9. D W D Any & ET H&W SM of W's ovum & adoption 

10. D D W Any & ET H&W W bears (unrelated) child & SPA by H 
II. D Dl Dl Any H&W Adoption 
12. D Dl D2 Any & ET H&W Adoption 
13. F M M Any F&M Child of the union 
14. F Dl Dl Any F Father has child 
15. D M M Any M Mother has child 
16. F Dl D2 Any &ET F Father has true surrogate child 
17. D M D Any & ET M Mother has true surrogate child 
18. D Dl D2 Any & ET D2 True surrogate has child 
19. D Dl Dl Any Third party Adoption 
20. D Dl D2 Any & ET Third party Adoption 
2I. H W W Posthumous W Widow has child 

AIIIVF 
22. H W D Posthumous W Widow has true surrogate child 

IVF/IV+F 
& ET 

23. H W D Posthumous H Widower has true surrogate child 
IVF & ET 

a Husband and wife are used to describe those to whom the law attributes qualities of partners in a marriage, 
whether or not they have conformed to legal forms of celebration of marriage. 

bThe description of the conceptus as an embryo may be biologically inaccurate, as transplantation occurs before 
the embryonic stage of development, but the expression is employed in popular usage. Another, more accu-
rate, word may nevertheless be desirable, as the word embryo may induce a distorting imagery. 

Note. Abbreviations: H = husband (legal or common law); W = wife (legal or common law); D = donor of 
sperm, ovum, or uterine service; AI = artificial insemination; ET = embryo transplantation; "SM" = so-called 
surrogate motherhood; SM = surrogate motherhood; F = single father; M = single genetic mother; SPA = 
stepparent adoption; IVF = in vitro fertilization; IV + F = in vivo fertilization (by AI) and flushing; Any = 
natural conception, AI, IVF, or IV+F. 

which is strictly a misnomer to describe the female role in the arrangements, has been 
widely publicized. The women in these early cases conceived, gestated, and gave birth to 
their own biological children. Further, gestating a child at its prenatal stage of life 
constitutes authentic motherhood, even if the child is genetically unrelated to its host. 
The expression has been fashioned by social purpose, however, to describe a woman who 
fulfills a motherhood function toward her own genetic child that the father's wife, the 



SURROGATE MOTHERHOOD 187 

child's future social mother, cannot discharge. The biological authenticity of such moth
erhood is socially perceived to be secondary to its purpose in the anticipated social 
experience of the born child. 

Present law reflects both the general uncertainty of society regarding the acceptability 
and the incidents of surrogate motherhood agreements, and ambivalence over the appro
priate role and level of intervention of public authority embodied in law. It is questionable 
whether such agreements should be described as contracts, as they may lack the legal 
recognition and effect that such a description may imply. Legislatures are unclear about 
the approach that they should take, and courts, acting in default of adequate legislative 
direction, are uncertain of the models that they should apply. As the future jurisprudence 
is poised on the brink of its evolutionary surge, it may be appropriate to address back
ground models in light of which surrogate motherhood may be assessed. None of these 
models fits adequately, but they expose principles from which some guidance may be 
taken. The available legal models are (1) natural reproduction (unregulated but recog
nized); (2) adoption (regulated and recognized); and (3) artificial insemination by donor 
(unregulated and, often, unrecognized). 

Natural Reproduction 

A basic legal postulate is of legislative nonintervention in competent adult reproduc
tive choice, consistent with fundamental rights to privacy. II The constitutionality of 
involuntary sterilization laws regarding the mentally handicapped has been upheld 12 but 
is coming under mounting challenge. 13 The practice of sterilization is increasingly con
sidered legitimate only when it is shown to be in the handicapped subject's best interests 
and to be an expression of the individual's privacy right. 14 Regarding competent adults, 
however, society tolerates the risk that "unsuitable" people may determine to conceive 
children by natural means, to be reared in a variety of social environments. 15 The law 
does not prescribe who may be a parent; by whom a woman may choose to become 
pregnant and in what circumstances; nor, in principle, who may rear his or her own 
child. If, at or after birth, children are found by the courts to be in need of care or 
protection, they may be placed under appropriate supervision, but administrative and 
judicial intervention must accord to the principles of due process and must involve clearly 
demonstrated contravention or prenotified standards of child guardians' conduct. 16 No 
prospective assessment justifies interference, however, with powers of natural conception 
and gestation. 

Physicians undertaking hormone and comparable treatments to relieve patients' 
infertility and, for instance, repairing reproductive systems by such means as the micro
surgical reconstruction of diseased or damaged fallopian tubes have no legal duty to 
inquire whether their patients are married or in stable relationships and would be genet
ically or otherwise suitable to act as parents. There are few indications that a child born 
into an adverse social setting could recover damages for dissatisfied life, 17 and an impaired 
child might have difficulty pursuing a wrongful life claim 18 against a physician who 
created or restored a parent's natural reproductive capacity. 
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Children born by natural conception are recognized in law as their parents' children 
without a requirement of judicial or other approval, and no more need be done to 
establish their parentage than is required by the normal process of birth registration. The 
practice of registration may focus on social appearances rather than genetic origins, and 
difficulty may be experienced in giving a child a desired surname, depending on the 
mother's married status and name. Subject to minor bureaucratic requirements, however, 
parents by natural conception normally face no obstacles or preconditions in achieving 
their mutual wish to have the child recognized as theirs. 

Adoption 

By STRANGERS. The model of taking an unrelated child into legal membership in 
one's family is almost a diametric reverse of the natural reproduction model. Applicants 
for adoptive parenthood are very carefully screened by public authorities and courts before 
orders finalizing adoption are made. Initial assessments may concern age, health, marital 
status and history, family structure and stability, and employment status and economic 
means. More refined assessments address the physical, material, emotional, and psycho
logical environment in which a child might be placed, including scrutiny of the appli
cants' personalities, motives, tolerance, compatibility, and congeniality and their philo
sophical, religious, political, educational, and child-rearing convictions. 

The criteria for approval may reflect a decreasing supply of adoptable children, and 
somewhat different standards may be applied regarding handicapped, older, mixed-race, 
and comparably hard-to-place children. The eligibility criteria for acceptance as potential 
adoptive parents of normally matched children may indeed be so demanding that couples 
may tum instead to surrogate motherhood transactions. The patterns of adoption prepara
tion may vary between jurisdictions, but there is often a provisional placement of a child 
in a screened and approved home, and, after a given time, a report on the child's 
experience in the home is presented to a court. On adoption,19 the child is legally 
integrated into the new family by judicial and related administrative measures, including 
the issuing of a new birth certificate. 20 

By A STEPPARENT. When a partner in a union wishes to regularize in law the 
relationship to the other partner's natural child, born perhaps in an earlier marriage or 
outside marriage, stepparent adoption may be appropriate. Because the child usually 
resides in the home by virtue of his or her link to the natural parent (and by virtue of that 
parent's responsibility to the child) and will remain there in any event, little screening of 
the applicant stepparent is usually undertaken. Faced with a fait accompli, the courts have 
little alternative but to grant the application. Indeed, obstructing a desired regularization 
of the relationship may prejudice the child's emotional and practical interests. According
ly, although some level of administrative and judicial monitoring is undertaken, step
parent adoption is something of a legal formality intended to achieve, through a judicial 
process, legal recognition of a de facto relationship voluntarily assumed by the adult 
partner. On approval, the same consequences will result as follow normal adoption. 
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Artificial Insemination by DonoT (AID) 
AID may not present a true legal model of bringing a child into a family, as the legal 

results, as often as not, flow from default of a positive policy. The example illustrates the 
incidence, however, of an unregulated and therefore largely unrecognized but not prohib
ited procreative practice. 

It is not clear that AID is any more the practice of medicine, which only approved 
health professionals may lawfully be able to undertake, than the natural conception it 
replaces. 21 Courts have experienced cases in which AID was undertaken in the absence of 
professional assistance. 22 Not only is AID often unregulated, but recognition of its usc 
among married persons is frequently legally suppressed. In about half of the jurisdictions 
of the United States, legislation provides that a husband who gives consent before his 
wife's AID shall be deemed, for all legal purposes, to be the father of the resulting child. 23 
Legislation legitimizing AID children reflects the disposition of the courts, in the absence 
of such legislation, to apply a tenacious presumption that the children born to a married 
woman living with her husband at conception or birth, or born within about 300 days of 
the husband's death, are the husband's children and accordingly legitimate. The general 
presumption of legitimacy may also be applied in less obvious cases,24 in the children's 
perceived interests in enjoying legal status and known paternity. 25 

Participants in AID often have every incentive to maintain the legal appearance. 
Sperm donors have no intention of assuming, or becoming burdened with legal conse
quences of, paternity, and couples having resort to AID because of male infertility or risk 
of harmful genetic transmission are rarely keen to advertise or register the fact. Indeed, 
when women conceive children through specialized medical care, they may loosen 
contact with the medical specialists involved and present themselves to their general 
medical practitioners as women pregnant through their own husbands. Legislation or 
legal presumptions will permit birth registration in accordance with the social appearance 
of legitimacy. Whether the child is subsequently informed of its genetic origins is a private 
matter to be determined within the family. 

Public disclosure of a child's AID origins may disruptively affect the child's status, 26 
support entitlements, and, for instance, rights oflegal inheritance. It may also lead to the 
identified donor's voluntarily or involuntarily becoming involved in the child's life. The 
child's health care may benefit, however, from tracing of the biological father and acquisi
tion ofknowledge of his genetic and medical record. Thus, the child's social interests and 
health interests may conflict. Private preservation of the donor's medical data may ease 
problems, but legal issues of access and confidentiality often remain unresolved where 
they are not governed by clear legislation. 27 

AID reflects the general liberty, disorder, and unpredictability of the unregulated 
free-enterprise system, with its strength of accommodating individual choices and its 
weakness of rendering the vulnerable self-reliant for protection of their interests. Suppres
sion or disclosure of biological truths is largely a matter of individual choice and record
keeping practice, influenced by legislation (for instance, on birth registration), which 
advances a perception of children's stereotypical interests. 
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Discussion 

These three models (natural reproduction, adoption composed of both stranger and 
stepparent adoption, and AID) relate to surrogate motherhood at a number of points. The 
privacy protection of natural reproduction may appear to be applicable to a woman's 
decision to serve as a surrogate mother (for instance, by the acceptance of artificial 
insemination), but the recipient couple may find that their privacy is limited by their 
decision to involve a third person in their reproductive choice. 28 The idea that sexual 
privacy is confined to two individuals is deeply ingrained in cultural standards, and sexual 
privacy appears to be protected in both its heterosexual and its homosexual forms only if it 
involves no more than two persons. The analogy with sexual activity may be inapposite, 
however, where asexual reproduction is involved. 

The normal practice of AID is that an anonymous donor provides semen with no 
contact with or knowledge of the identity of the recipient woman, and her medical 
insemination is also undertaken in isolation. A surrogate transaction may involve a sperm 
donor and a recipient who know each other's identity, but often they do not. When aware 
of each other's identity, however, they often act apart from each other, even when fresh 
sperm are employed. Similarly, in vitro fertilization and AID for in vivo fertilization 
followed by flushing may involve solitary actors and medical professionals. It is irrational 
that the constitutional protection of asexual reproduction should be affected by the details 
of the style of the clinical management of its procedures. 29 In the absence of a socially 
shared and legally respected morality of asexual reproduction, however, it may be un
avoidable to apply principles that are derived from the more traditional but functionally 
inapplicable model of natural reproduction. 

The stranger adoption model arises to serve purposes that may be the reverse of those 
that inspire surrogate motherhood. Adoption involves an existing child seeking a family, 
whereas surrogate motherhood involves a family seeking a child. Nevertheless, experience 
derived from the management of adoption may affect official attitudes toward surrogate 
arrangements. Although infertility may lead couples toward the pursuit of this option, 
social work professionals and governmental welfare agencies may regard these arrange
ments as an alternative not to natural reproduction or to childlessness, but to adoption. It 
is indeed the case that one pressure toward surrogate motherhood comes from the scarcity, 
delays, and scrutiny involved in adoption. Social workers exercise a significant gatekeep
ing function regarding adoption, based on the best interests of the child available for 
placement. They may regard surrogate arrangements as a means of evading their role of 
screening potential parents, and of placing children in homes that would not necessarily 
qualify for the receipt of a child by adoption. Clearly, the standards required to be satisfied 
by adoptive parents tend to be demanding and would not be tolerated as a condition of 
natural reproduction. Surrogate arrangements offer a couple the additional satisfaction of 
a child to which at least one partner has made a genetic contribution. Public child-welfare 
officers may nevertheless be suspicious of an artificial means of conceiving children to be 
born into possibly undesirable homes over which such officers are denied a power of 
scrutiny and anticipatory prevention. 
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The stepparent adoption model relates more directly to surrogate agreements in 
which a woman surrenders to its biological father the child to which she has given birth. 
Because of his biological and legal paternity, the father does not have to adopt his child30 

nor seek the judicial or other approval for the discharge of his responsibilities toward the 
child. Further, the mother cannot be said to be abandoning her child in surrendering it to 
the care of its other legal parent and guardian. Once the child is in its father's care 
following a mutually approved surrogate birth, his wife will minister to the child's needs 
and assume the social and psychological role of mother. She may regularize her legal 
relationship to the child by initiating stepparent adoption proceedings. By an interplay of 
perhaps differently directed legislation, however, such proceedings may raise legal diffi
culties where the surrogate mother received payment. 

Many jurisdictions attempt to foreclose on a potential market in babies31 by legislat
ing against the offer or receipt of money in return for a woman's consent necessary 32 for 
the adoption of her child. The aim is to prevent a woman from being induced by the offer 
of money to surrender a child (newly) born perhaps into circumstances of economic and 
social hardship. Equally, the legislation limits a woman's power to offer her child for sale. 
The legislation may be considered to go further, however, and to limit the power to 
conceive a child for sale. A surrogate motherhood arrangement may be viewed as the 
conception of a child for sale, notwithstanding that the child remains in the custody of its 
legal father. This interpretation rejects the view that the payment is for the service of 
gestation and focuses on the inclusion of consent to adoption. Although this reasoning 
and the related condemnation may be invoked against surrogate motherhood arrange
ments, it may be analytically dysfunctional. The key to condemnation exists in the 
adoption process, so that the arrangement cannot be condemned under such legislation 
where no adoption is intended. It may violate the best interests of the child, however, to 
be denied the regularization of its legal link to the woman who will continue to act as its 
social and psychological mother. Further, such condemnation would place single fathers 
and men in unmarried or homosexual unions at an advantage over those in regular 
marriages. It may accordingly be unsatisfactory to assess the legality of surrogate transac
tions solely by reference to legislation affecting the child's subsequent stepparent adop
tion, which is a relatively incidental aspect of the discharge of the surrogate agreement. 

A middle ground may be identified between the close monitoring of stranger adop
tion and the almost automatic approval given to stepparent adoption because of the social 
fait accompli underlying it. A procedure of surrogate adoption may be developed,33 based 
on the principle of preconception adoption, in which parties to a surrogate motherhood 
agreement present its terms to a court for approval of the transaction before any steps are 
taken to implement it. This procedure would respect the parties' privacy-and, in princi
ple, their freedom of reproductive choice-compatibly with the model of natural re
production, but the court could be more vigilant than in the approval of stepparent 
adoption because no child would exist at that stage. The function of the court would be 
primarily to satisfy itself that the parties were in true agreement,34 that the surrogate 
mother was suitable for the discharge of her role, that the intended social parents were not 
unsuitable for theirs, and that the interests of the future child were adequately protected. 
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Prospective social parents would not be held to the high standards usually demanded of 
adoptive parents, and following judicial approval of the agreement, the birth of the child 
would be registered in their names, in accordance with the principles of amended birth 
recording following the making of routine adoption orders. Financial and other provisions 
of the agreement, including terms relating to enforceability and breach, would be subject 
to judicial scrutiny in order to ensure that nothing was agreed to that was injurious to the 
interests of the child or to public order; payment of the surrogate mother per se would not 
be a ground of disapprovaJ.3 5 

Legislation of this nature, providing for prior judicial approval of agreements as a 
condition of their recognition, may respect individual interests in participating in such 
agreements and social interests in due regulation. Comparably intended legislation on 
AID undertaken by physicians may ironically prove dysfunctional, however, where surro
gate motherhood is concerned. Representative is the California Civil Code, which pro
vides that 

(a) If, under the supervision of a licensed physician and with the consent of her 
husband, a wife is inseminated artificially with semen donated by a man not 
her husband, the husband is treated in law as if he were the natural father of a 
child thereby conceived. . . . 

(b) The donor of semen provided to a licensed physician for use in artificial 
insemination of a woman other than the donor's wife is treated in law as ifhe 
were not the natural father of a child thereby conceived. 36 

This provision permits parties to AID to achieve their mutual goals of the woman 
and her husband's having a child that is legally only theirs, and the donor's not becoming 
a legal parent. This result is clearly wise in light of a couple's wish to have their child 
through the use of donated sperm. It may be anticipated, however, that, despite the 
options of in vitro fertilization and in vivo fertilization followed by retrieval of the fertil
ized ovum by flushing, most surrogate motherhood agreements will rely on an application 
of the techniques of AID. If the surrogate mother is married, and her husband has 
consented to the artificial insemination with sperm donated by the intended social father, 
the legislation might operate with the effect that "the husband is treated in law as if he 
were the natural father," and the donor is denied any of the claims of a natural father. 37 
Indeed, even in the absence of legislation, the legal presumption of the husband's pater
nity might have extraordinary strength.38 It may be, however, that new blood tests, 
particularly HLA screening, could establish the child's paternity39 in a way that courts 
would recognize and permit to rebut the normal presumption. Legislation would preclude 
this judicial option, however, and may obstruct surrogate motherhood agreements by 
compelling the biological father and his wife to initiate full stranger-adoption proceed
ings. Accordingly, unless artificial insemination for surrogate motherhood is dis
tinguished from artificial insemination with simply donated sperm, legislation to reg
ularize AID may be interpreted as obstructing an approach to surrogate motherhood that 
is equally respectful of the parties' intentions. 
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ApPROACHES IN PRINCIPLE 

Legislation aimed at addressing surrogate motherhood and other forms of artificial or 
nontraditional conception may be designed in accordance with a small number of broad 
conceptual approaches that may produce cohesive law with integrated refinements of 
detail. Based on the proposal of Walter Wadlington40 these may be described as (I) the 
static approach; (2) the private ordering approach; and (3) state regulation approaches. 

The Static Approach 

This approach is socially and psychologically rather than legally static, and it is 
essentially conservative in orientation. It may center on principles of biology, of social 
form, or of both where they are not incompatible. 

Biology dictates that children be governed by their genetic constitution, and that 
biological parenthood determine status and social role. A biologically static approach 
would not accommodate so-called surrogate motherhood in which the host mother serves 
also as the ovum donor, although it might be more sympathetic to ovum transfer from the 
woman intended to be the social mother to the child gestated and delivered by the true 
surrogate mother. Regarding biological confusion or infidelity, where a child does not 
share the biological lineage of both of its social parents, the biologically static approach 
might seek deterrence through penalties for and obstruction of the achievement of the 
participants' intentions. It might not feel compelled to moderate its hostility by fear of 
penalizing children by denying them the status and entitlements that they were conceived 
in order to enjoy. It might be unwilling, for instance, to accord genetically unrelated 
children rights of inheritance to the estates of the family members of their social parents, 
such as of the children's ostensible grandparents who left bequests not to them by name or 
precise description, but to the testators' own children's "children" or to their own children 
and, for instance, their "bodily heirs." 

Social form centers on family solidarity and stability. It dictates that married women 
may properly bear children only of their husbands, that husbands may properly conceive 
children only through their wives, and that unmarried persons cannot be participants in 
legitimate reproduction. When children could be conceived only by sexual intercourse, 
these premises may have contributed to social stability. Their application to asexual 
reproduction is unsympathetic and, like the biologically static approach, might produce 
hardship not only for adult participants in surrogate transactions but also for children 
conceived by asexual means. 

The Private Ordering Approach 

This approach may lead to a libertarian extremity of the free-enterprise system of 
social ordering. It would recognize the sanctity of contracts; accommodate commer
cialism in the supply of sperm, ova, and surrogate services; and compel recognition in 
principle of whatever arrangements private persons may determine among themselves to 
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govern the conception, prenatal carriage, birth, and custody of children. No contracts 
would be void as against public policy, as public policy would be to require and permit 
individuals to enter agreements reflecting individual preference and bargaining power. 

In practice, where areas of private ordering are favored in principle by the law, such 
as areas concerning the sale of blood, sperm, and other body substances excluding organs, 
they tend to be moderated by legislation or by judicial constraints that hold certain 
agreements void on public policy grounds. Further, courts may be slow to interpret 
surrounding legislation sympathetically to a private purpose that they feel should be 
constrained. 41 The underlying emphasis of the approach is, however, that the state 
should restrain its restrictive interventions in private arrangements and should interpose its 
preferences only on demonstration of a legitimate interest and by due process oflaw. This 
might mean that paid surrogate arrangements would be free of control as part of indi
viduals' freedom of reproductive choice, and that public intervention would be permitted 
only after the birth of children resulting from surrogate birth arrangements and according 
to judicially or legislatively determined criteria of the best interests of such existing 
children. 

This approach may be compatible with emerging concepts of lowered governmental 
involvement in private affairs and with deregulation, in particular, of health services. 42 
Influential advocates have come to urge that there should be reduced governmental, 
professional, and other paternalism,43 reduced monitoring of private conduct and ar
rangements by public officers, and greater respect for individual choice. Not all who 
advance these concepts in the economic sphere would necessarily adhere to them in the 
domestic, moral, and reproductive spheres of human activity, however, and a clearly 
demonstrated need to protect the vulnerable by legislation may be accommodated. Chil
dren of surrogate transactions may seem to be vulnerable, but it is less clear whether 
women offering to act as ovum donors and/or surrogate mothers are equally vulnerable 
parties in need of protection. The contention that they may be induced by money to offer 
themselves to the burdens, risks, and pressures of pregnancy and the immediate postnatal 
surrender of the children they have borne, and should therefore be guarded by at least 
protective terms in agreements prescribed by legislation, may be countered by the conten
tion that they should be free to agree to participate in such arrangements and to negotiate 
the most favorable terms they can. Ambivalence may be due to uncertainty whether 
surrogate motherhood is a moral covenant and responsibility, an industrial occupation, or 
a cottage industry. Whether or not legislative intervention is justifiable, however, the 
burden of argument would seem to fall heavily on those urging intervention to make the 
case for it. 

State Regulation Approaches 

THE PUNITIVE ApPROACH. Opposing the laissez-faire approach respectful of pri
vate ordering is an approach of strict state control by legal sanctions. It might aim at the 
total prohibition of surrogate transactions or at certain aspects of them, such as payment 
or, for instance, the recruitment of younger women having contractual capacity. The 
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approach might be implemented through penalization of medical and health practi
tioners, other facilitators, gamete donors, and those seeking and offering children through 
surrogate agreements. Penalties might affect agencies advertising surrogate services, seek
ing services, or offering and contributing to services and those that conceal such services. 
Although public bodies such as the Law Reform Commission of Canada have urged 
restraint in the recourse to criminal law to achieve social consequences,44 it remains a 
popular conviction among both the lay public and political officers that "there ought to be 
a law" to prohibit opposed conduct. It is a matter of judgment whether a legislative 
assembly considers it appropriate to make offenders of those who wish to have children; 
the prohibition under penalty against payment associated with consent to adoption has 
been upheld. 45 

Punitive models of legislation directed against surrogate motherhood could differ in 
ferocity and orientation. The more severe could apply harsh penalties to knowing par
ticipation in proscribed arrangements, holding professional and private persons and in
stitutions to strict account for deployment of the genetic material and facilities under their 
control. Legislation could also be employed on the practice of medicine, on the conduct 
of counseling, and, primarily through civil law, on compensation payable to children 
born into disadvantaged social or psychological settings,46 to deter surrogate arrange
ments. Less severe provisions might punish recourse to centers other than those approved 
according to demanding standards for the arrangement of surrogate agreements, on analo
gy with the licensed private adoption agencies that exist in some jurisdictions. 

Punishment invites evasion by deceit, suppression or distortion of the truth, and, for 
instance, recourse to other jurisdictions where penalties do not apply. In the latter case, 
punitive laws might prove to be laws for the poor because persons of means might turn to 
services of which they may legitimately avail themselves in other than their normal 
jurisdictions of residence. Evidence shows that this is frequently the case regarding the 
management and execution of surrogate motherhood agreements. 47 

THE INDUCEMENT ApPROACH. An alternative to the stick may be the carrot. 
Public regulation of surrogate motherhood transactions may be approached by encourag
ing resort to preferred practice by attaching advantages to it that do not naturally attach to, 
or which are expressly denied to, alternative practices. The promise of full or facilitated 
legal recognition of the birth of children born through the services of an appointed 
agency, for instance, or born under an agreement conforming to model terms and 
conditions, might induce prospective parents to turn to that agency or to employ that 
specified form of agreement. The inducement of legal approval of services rendered by or 
according to preferred means, as well as the disincentive of legal ineffectiveness or non
recognition of alternative means, may operate to condition conscientious participants to 
conform to an acceptable model of surrogate motherhood. A limit of imposed ineffec
tiveness as a sanction for nonconformity may be, however, that harm would result to the 
legal, social, or psychological welfare of children born through the disfavored means. 

An alternative may be to seek to induce resort to a particular procedure or agency by 
assuring the quality of its services. Without creating penalties for participants in agree
ments who resort to unapproved means, legislation might give special recognition and 
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perhaps support to identified practitioners or agencies that demonstrate or conform to 
prenotified high standards. These might relate, for instance, to the recruitment of poten
tial surrogate mothers, health and social checking of both the potential mothers and the 
social parents, scientific and related management of the insemination procedures, pre
natal care and postpartum care of the mothers, and follow-up care of the social parents 
and the children. Particularly when the surrogate mother and the social parents remain 
anonymous, it may be a source of comfort to the latter to know that the surrogate mother 
is in good health and brings a quality of dedication to her role, and it may be reassuring to 
the surrogate mother to know that the child she has bome is going to conscientious 
parents and a good home life. 

Whether govemment relies on independent accreditation of practitioners and agen
cies, prescribes standards of its own making that have to be observed as a condition of 
approval, or invites individuals and facilities to declare their professed standards and to 
request governmental approval is a matter of more refined specification. The inducement 
approach depends, however, on governmental assurance of the quality of services in order 
to encourage conscientious persons to pursue their surrogate motherhood intentions 
through arrangements that the government considers scientifically and socially adequate 
and ethically appropriate. 

Approval patterns may include preconception recourse to the courts, to endorse the 
parties' intentions regarding conception and the future custody of children and to ensure 
that the birth registration will be in the names of the intended social parents. 

Governmental identification of approved agencies might involve continuing the 
monitoring of standards through an inspection or a periodic review, perhaps on applica
tion for renewal of approval. Similarly, government may have to become involved in the 
control of financial charges for scientific and other services, lest the poor be unable to 
avail themselves of good quality practitioners and agencies on an equitable basis. Public 
protection and equity of access to services may therefore draw government into more 
intensive levels of regulation of approved services. 

LEGAL ISSUES 

Surrogate motherhood may be approached through AID techniques, in vitro fertil
ization and embryo transplantation, in vivo fertilization followed by recovery of the 
fertilized ovum by flushing and its transfer to another woman, and, indeed, through the 
fertilization of a woman by natural means, whether she continues her pregnancy for 
surrender of the child at birth or surrenders her fertilized ovum by submitting to flushing. 
The practice of surrogate motherhood therefore incorporates many of the legal problems 
raised by these separate reproductive processes and is accordingly burdened in principle by 
the weight of legal uncertainty attaching to these forms of reproductive conduct. The 
purpose of this part of the chapter is to state a number of legal issues of this nature, 
without undertaking to resolve them. Resolutions may be proposed in the wider literature, 
pitched either at a popular or general level, 48 at a more highly scholarly, legalistic level,49 
or at an interdisciplinary level integrating the perceptions and doctrines of related bodies 
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of knowledge. 50 Further, resolutions may be left to the private ordering of the affected 
parties, be submitted for prior judicial approval (for instance, in surrogate adoption 
proceedings51 ), or be determined by legislation directed at surrogate motherhood 
transactions. 

Some legal issues are of overarching concern because they affect the status of surro
gate motherhood as an expression of, or as an affront to, basic legal values, especially 
regarding family recognition, structure, and functioning. Other legal issues are common 
to a number of artificial conception techniques, such as the parental status of mere 
gamete donors, and some issues are peculiar to a particular technology, such as whether 
the flushing of an ovum fertilized in vivo constitutes abortion. The following listings aim 
to identify a number of significant legal issues, and to place them within a relevant 
context. 

(a) Transcending Issues 

1. The right to surrogate motherhood as an aspect of legally protected privacy and 
freedom of reproductive choice. 52 

2. Surrogate motherhood for reward, as a violation of legislation against baby 
buying53 and against payment for consent regarding adoption 54 or surrender of 
custody. 55 

3. Surrogate motherhood for reward, as a violation of legislation against slavery 
and trafficking ill human bcings. 56 

4. Transplantation of the ovum fertilized in vitro or in vivo into a surrogate 
mother as controlled embryonic or fetal research. 57 

5. Regulation of surrogate motherhood as a violation of international undertak
ings regarding rights to parenthood. 58 

6. Regulation of embryonic or fetal research and research on, for instance, in 
vitro fertilization, as a violation of international undertakings regarding scien
tific research and access to the benefits of science. 59 

7. Artificial insemination for the purpose of surrogate motherhood as an aspect of 
reproductive privacy, 60 or as the practice of medicine legally restricted to 
physicians and those acting under medical control. 

8. Birth registration and genetic recording, determining whether legal policy on 
birth registration seeks genealogical accuracy or serves goals of social intentions 
and appearances. 

9. Recognition of surrogate transactions made or executed in another jurisdiction 
or country, possibly according to principles offensive to the public policy of the 
social parents' jurisdiction of residence. 

10. Maintenance of and access to (anonymous) medical records of genetic donors 
involved in surrogate births. 

11. Maintenance of and access to details of genetic donors' personal identities. 
12. Donors' access to information about the condition of children born of their 

donations. 
13. Blood, tissue, and related testing of participants in and children born of surro-
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gate transactions, to monitor that the pregnancy arose in accordance with their 
provisions and to determine the children's genetic parentage. 

14. Wrongful conception and wrongful birth claims by women and social fathers, 
alleging, for instance, negligent disclosure by or screening of gamete donors 
leading to the conception, birth, or surrender of handicapped or inappropriate 
children. 61 

15. Wrongful life claims by children alleging, for instance, negligence in screening 
gamete donors or in handling the fertilized ovum in vitro, leading to birth with 
handicaps. 62 

16. "Dissatisfied life" claims by children alleging, for instance, their birth or 
surrender to inappropriately selected natural or social parents. 63 

17. Marital status requirements of participants in surrogate transactions, whether as 
gamete donors, surrogate mothers, or intended social parents, and formal 
requirements of spousal consent. 

18. Public policy provisions on whether surrogate motherhood agreements may be 
recognized only when the intended social parents are medically unable to have 
their own child, or when they are socially unable to do so (for instance, when 
single or in homosexual unions), or when they wish to use the procedure 
primarily for convenience. 

19. Public policy provisions on whether such agreements should be limited to 
childless couples or individuals. 

20. Appeal rights of applicants for parenthood by surrogate arrangements who are 
denied access to services through public facilities. 

(b) Issues Related to Sperm and Ovum Donation64 

1. Genetic and related testing of donors and the legal standard of required care. 65 

2. Termination of parental responsibilities of the donors to their genetic offspring. 
3. Termination of parental rights of the donors over their genetic offspring. 
4. Status of donors' genetic offspring under intestacy law and general testamentary 

dispositions made by donors' relatives, such as their parents. 
5. Status of children born of gamete donation under intestacy law and general 

testamentary dispositions made by the social parents' relatives, such as their 
parents, who are unaware of the children's origins in donation. 

6. Retrospective operation of newly legislated provisions on access to medical and 
other records. 

7. Payments to donors, for genetic materials or for the donation of services. 66 

8. Donors' negligent or other misrepresentation of medical histories, leading to 
unsuitable donor recruitment and births of impaired children. 

9. Donors' negligent or other failure to disclose supervening unsuitability (for 
instance, because of venereal disease) contracted between screening approval 
and donation. 

10. Donors' rights after donation to withdraw the donation or to prohibit its use for 
insemination. 
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II. Operation of (commercial) sperm and ovum banks. 
12. Standards for the preservation of gametes in cryostorage. 
13. Limits on the frequency of use of individual donors, or on the numbers of 

children born of their donations. 
14. Reporting back to donors on handicaps attributable to them found in children 

born of their donations, for purposes of their own counseling. 
15. Reporting back to inseminating physicians I (and, for instance, sperm and 

ovum banks) any handicaps attributable to donors found in children born of 
their donations. 

16. Reporting back to inseminating physicians (and, for instance, sperm and 
ovum banks) any handicaps attributable to donors found in children naturally 
conceived by the donors. 

17. Legal minors as donors of sperm and ova, in general cases and in special cases, 
for instance, of matching unusual ethnic features. 

18. Posthumous use of donated sperm and ova. 
19. Consent of donors when, for instance, ova become available by means other 

than express donation for purposes of surrogate motherhood. 67 

(c) Issues Related to in Vitro Fertilization and Embryo Transplantation 

I. Legal status of fertilized ova ex utero. 68 

2. Control of fertilized ova ex utero. 69 

3. Preservation of fertilized ova ex utero not destined for implantation. 
4. Destruction and planned wastage of abnormal or surplus70 fertilized ova ex 

utero: wrongful death liability. 71 

5. Intended surrogate mother's refusal or inability to receive fertilized in vitro 
ovum. 

6. Research involving fertilized ova ex utero not destined for implantation. 72 

7. Implantation of ova fertilized in vitro dependent on gender. 73 

8. Transplantation of fertilized ova composed of donated sperm and donated ova. 
9. Transplantation of multiple ova. 74 

10. Cryopreserved fertilized ova and the legal rule against perpetuities, affecting 
distribution of estates tied to "a life in being": the analogy of a child en ventre sa 
mere. 75 

(d) Issues Related to in Vivo Fertilization, Flushing, and Transplantation 

I. Legal status of flushing procedures: contraception or abortion. 76 

2. Pregnancy of the intended donor of a fertilized ovum on failure of the flushing 
procedure: possible transition to surrogate motherhood agreements. 

3. Relevant issues listed above under "Issues Related to in Vitro Fertilization and 
Embryo Transplantation." 

(e) Issues Related to Surrogate Motherhood 

I. Legal status, enforceability, and remedies or sanctions for breach of surrogate 
motherhood agreements. 77 
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2. Professional misconduct oflawyers drafting agreements if clearly void as against 
public policy. 78 

3. Judicial or other compulsion of surrender of custody of children born to surro
gate mothers under recognized agreements. 

4. Time when intended social parents assume legal custody of children: birth or 
surrender of children, at blood or tissue testing confirming parenthood, or at 
some other time. 

5. Change in material circumstances of intended social parents between surrogate 
mother's pregnancy and planned surrender of children (for instance, death or 
separation). 

6. Standing of surrogate mothers to contest intended social parents' suitability to 
assume parental responsibilities, for instance, because of changed 
circumstances. 

7. Exclusion of status of surrogate mothers' husbands and of related inheritance 
rights. 

8. Status of intended social parents: for instance, married; unmarried but in a 
stable heterosexual union; married and in a stable union; single, or in a stable 
homosexual union. 

9. Responsibility of medical or other professionals involved to screen prospective 
social parents by appropriate standards, in the best interests of the intended 
children. 

10. Responsibility of medical or other professionals involved to screen prospective 
surrogate mothers. 

11. Development of surrogate adoption 79 procedure for judicial approval of agree
ments before implementation. 

12. Role of (anonymous) prospective surrogate mothers as coapplicants with 
intended social parents in surrogate adoption proceedings. 

13. Standard of proof judicially required for approval of surrogate adoption 
applications. 80 

14. Payments in principle to surrogate mothers: legal status; control by legislation 
or, for instance, by judicially applied public policy. 

15. Payments to surrogate mothers for services rendered, pain and suffering, medi
cal and out-of-pocket expenses of selection screening and pregnancy, including 
childbirth, surrender of custody, loss of income and of earning opportunities, 
and so on. 

16. Taxation of payments received,81 and tax deductions for expenses incurred, in 
surrogate motherhood agreements. 82 

17. Provision for handicapped children born of surrogate motherhood agreements: 
confirmation of genetic parentage and the intended social parents' duty to 
receive surrender and accept responsibilities. 

18. Determination of parental decision-makers on the birth of seriously impaired 
children eligible for life-sustaining medical care. 

19. Provisions on the surrogate mother's spontaneous abortion or premature deliv-
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ery of a nonviable fetus: minimization of risks, allocation of risks, financial and 
other effects on the parties. 

20. Provisions on the surrogate mother's induced abortion: distinction between 
therapeutically indicated and not so indicated abortions, possibly equating the 
former with Item 19 above. 

21. Separate legal representation for the parties to surrogate motherhood agree
ments; possibility of separate legal representation for the interests of the pro
spective children. 

22. Life and health protection-for instance, through insurance policies-of sur
rogate mothers, including risks in pregnancy and delivery (for instance, of 
impairment of future childbearing capacity). 

23. Arrangements should both intended social parents predecease the child's birth, 
for instance, in a common disaster. Compare Item 5 above. 

24. Preservation of the surrogate mother's postsurrender interests in the child and 
its welfare. 

25. Prenatal restrictions on the surrogate mother's activities, prenatal maintenance 
of nutritional standards, dietary prohibitions and supplements, and so on: 
enforceability and financial and other consequences of breach. 

26. Provision for prenatal screening or diagnosis of children, and for their medical 
or other management in utero83 indicated by the results of the screening or 
diagnosis. 

27. Age restrictions on potential surrogate mothers, particularly lower age limits, 
and their capacity for free and informed consent. 

28. Management of generational confusion, for instance, in a daughter's bearing 
her reproductively disabled mother's fertilized ovum for surrender on birth, 
and vice versa. 

29. Provisions for the replacement of the surrogate mother where the intended 
woman becomes unsuitable or unwilling to serve between approval and the 
time for the transplantation of the fertilized ovum: preservation of fertilized 
ovum in cryostorage pending the finding and preparation of a replacement. 

30. Control of agencies (private and/or public) arranging surrogate motherhood 
agreements; advertising, recruitment of prospective surrogate mothers, and so 
on. 84 

31. Provisions of the general law for the welfare of children born and surrendered 
under surrogate motherhood agreements complied with by the parties but 
made or executed in breach of law: minimizing the effects on such children's 
welfare of sanctions affecting the adult participants. 

LEGISLATIVE ApPROACHES 

A perceptive observation was made some years ago regarding artificial insemination 
by donor that has proved to be true in that area, and may prove to be equally applicable to 
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in vitro fertilization and surrogate motherhood agreements. In their 1966 study Infertility 
in Women, S. J. Kleegman and S. A. Kaufman noted that 

Any change in custom or practice in this emotionally charged area has always elicited 
a response from established custom and law of horrified negation at first; then negation 
without horror; then slow and gradual curiosity, study, evaluation, and finally a very 
slow but steady acceptance. 85 

A number of legislative bills have been introduced in the United States that together 
span the range from horrified negation to steady acceptance. These bills are based on an 
already-traditional perception of surrogate motherhood arrangements in which women 
conceive their own genetic children through artificial insemination in order to surrender 
custody, on the birth of the resulting children, to the sperm donors and their wives. Forms 
of true surrogate parenting and the use, for instance, of in vitro fertilization in surrogate 
transactions have not, to date, been addressed in express terms. Further, it is supposed 
that the intended social parents are infertile, rather than affected by genetic conditions 
that they wish not to transmit to children. 

The first proposal to gain a favorable legislative vote was presented in the Senate of 
the State of Michigan86 and was a penal measure. Sponsored by Senator Connie Binsfeld, 
Michigan Senate Bill No. 63 was passed on November 15, 1983, providing a new Section 
45A and amending Section 69 of Chapter X of Act No. 288 of the Public Acts of 1939, 
being Section 710.69 of the Michigan Compiled Laws, reading: 

Sec. 45A.(l) A person shall not be a party to a contract or an agreement in which 
a female agrees to conceive a child through artificial insemination or otherwise and to 
voluntarily relinquish her parental rights to the child through the execution of a 
release or a consent. (2) A person shall not knowingly facilitate or aid other persons in 
entering into or carrying out a contract or an agreement of the type described in 
subsection (I). 

Sec. 69(2). A person who violates section 45A of this chapter shall, upon convic
tion, be guilty of a misdemeanor and shall be punished by imprisonment for 90 days or 
by a fine of $10,000, or both, and upon any subsequent conviction shall be guilty of a 
felony and shall be punished by imprisonment for 5 years or by a fine of $10,000, or 
both. 

Similar was New Jersey Assembly Bill No. 3139, introduced on February 28, 1983, by 
Assemblyman S. M. Terry LaCorte, the essential provision of which was 

2. No person, firm, partnership, corporation, association or agency shall partici
pate in, agree to participate in, offer to participate in or materially assist in a surrogate 
mother arrangement in New Jersey. 

upon sanction of punishment for a crime of the fourth degree. 
In contrast, but with comparable directness, was Alaska's failed House Bill No. 498, 

introduced to the House of Representatives by Reps. Michael F. Beirne and Ray H. 
Metcalfe on April 14, 1981. Amending existing provisions on artificial insemination, its 
essential proposal was 

Section I. A. S. 20.20 is amended by adding a new section to read: 
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Sec. 20.20.020. Conception by Agreement. A written agreement providing that a 
woman be impregnated by artificial insemination for the purpose of conceiving a child 
with sperm from a man other than her husband and providing compensation to the 
woman for bearing the child may be entered into and is enforceable according to its 
terms. A child born to a woman as a result of artificial insemination under an 
agreement entered into as provided in this section is considered for all purposes the 
natural and legitimate child of the man who furnished the sperm. The rights of a 
parent are relinquished by the woman and the relationship of parent and child as to the 
woman is terminated on birth of the child. 

Sec. 2. This Act takes effect on the effective date of an Act87 which requires 
reporting to the court any compensation or expenses paid to the mother of a child 
being adopted and which allows relinquishment of the parent and child relationship 
on payment to the mother of an agreed-on compensation for time and services in 
bearing the child. 
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Similar was House Bill No. 83H 6132, introduced in the Rhode Island General 
Assembly on March 10, 1983, by Rep. Harold D. Cutting, Jf. This bill proposed to 
amend Title 15 of the General Laws on Domestic Relations to add Chapter 16, providing 
that 

15-16-2. Regulations and Guidelines. (A) All parties in a case involving a surro
gate mother must agree to and sign a legal and binding contract. Parties include the 
surrogate mother and the adopting parents including the father of the child (if the 
adopting father is the donor). (B) This practice is to be viewed as a business venture. 
The surrogate mother shall receive compensation agreeable to all parties which is 
stated in the signed contract. The "rights of motherhood" do not apply to the surrogate 
mother. (C) All contracts must include a clause stating the rights and obligations of the 
adopting parents. This clause will include the guaranteed adoption of the child under 
any and all adverse conditions. These would include any abnormal birth or period of 
gestation resulting in an unhealthy child or a child born with birth defects. 

15-16-3. Penalties. There are no penalties for violating these regulations. Howev
er, if a contract does not exist, the participating parties will follow the decision handed 
down by the court. 

The support of private ordering evidenced in the Alaska and Rhode Island proposals 
stands in clear contrast to the punitive approach of the Michigan Senate and the New 
Jersey Assembly bill. Both these permissive and these prohibitive approaches leave many 
unanswered questions, however, and may suffer from a lack of necessary sophistication. 
The prohibitive approaches fail to address the welfare of and the consequences for chil
dren in fact born and surrendered in breach of the legislated prohibitions, apparently 
leaving the children to suffer for the wrongs of the parents. The permissive provisions, on 
the other hand, although not making criminals of those who wish to be parents, introduce 
no fine tuning of the conditions under which they may achieve their goals through 
surrogate motherhood agreements, and they offer the courts minimal guidance on the 
resolution of related legal issues. 

Bills more adequate in this regard have been proposed in a number of States, 
including 

1. California Assembly Bill No. 3771, introduced on April 6, 1982, by As
semblyman Michael Roos.88 
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Kansas Senate Bill No. 361, Session of 1983. 
Michigan House (of Representatives) Bill No. 4114, introduced in February 
1983 by Representative Richard Fitzpatrick. 
Minnesota Legislature Bill No. H.F. 534, introduced on March 3, 1983, by 
Representative John Clawson et al. 
New York Assembly Bills No. 55371 A proposed by Assemblymen Patrick Halpin 
and Alan Hevesi on March 1, 1983, and No. 6624 proposed by Assemblyman 
Hevesi on March 28, 1983. 
Oregon House Bill 2693, and amendments suggested by Representative Nanette 
Farmer et al. 
South Carolina House Bill No. H.3491 (later No. 2098), introduced by Repre
sentative Victor Rawl in January 1982. 

Although too much significance should not be given to the specific provisions of 
such proposals-because most have already failed and survivors may further evolve within 
their own legislative assemblies, on the initiatives of the sponsors or of the committees that 
may be mandated to give them further attention-they are of interest in illustrating the 
types of provisions that have appeared in bills designed to regulate surrogate motherhood 
agreements in a more comprehensive fashion, and to address a number of the legal issues 
listed above. Particular proposals may be reviewed89 in the context of the following 
issues. 90 

Definitions 

Most bills deal with "natural fathers" whose semen is used for the artificial insemina
tion of "surrogates." None addresses the use of donated sperm or ova, although separate 
legislation in some jurisdictions provides that a man whose wife is artificially inseminated 
with donated sperm with his consent shall be deemed the resulting child's natural father. 
This legislation does not govern a man whose wife is not inseminated, and it is not clear 
that a man consenting to the insemination of a surrogate mother with donated sperm can 
be regarded as approving the employment of "his" sperm. The link between the intended 
social father and the sperm used for a surrogate's insemination is defined in terms of 
genetics, not legal ownership or control of the sperm. Similarly, the underlying belief is 
that a surrogate will conceive her own genetic child, as the definitions speak of her being 
artificially "inseminated." 

Age of Surrogate Mothers 
The Kansas proposal requires prospective surrogates to be at least 21 years old when 

signing a contract, but the other proposals with an age limit require her to be at least 18 
years old. 

Other Limitations on Surrogate Mothers 
The South Carolina proposal requires the parties to agreements to be state residents, 

and it requires that a surrogate have given birth to at least one child before entering an 
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agreement. This second requirement may be intended not so much as a genetic check as 
an assurance that the surrogate's consent to bear a child is adequately informed by 
experience. Oregon proposals require medical screening for diseases or defects that are 
genetically transferable or that might otherwise affect the child, and the Kansas proposal 
eliminates, in addition, prospective surrogate mothers who are mentally ill or whose 
pregnancy would unreasonably endanger an unborn child or the life or health of the 
surrogate mother herself. It excludes a woman whose mental or physical health would be 
endangered in the opinion of a licensed social worker, a certified psychologist, or a board
certified psychiatrist. Most proposals bear no such limits, apparently leaving the issue to 
medical screening and the woman's self-care. 

Age of Natural Fathers 

Provisions addressing this issue require natural fathers to be at least 18 years old. 

Other Limitations on Natural Fathers 

The proposals of Kansas, South Carolina, and California expressly require the natu
ral father to be married and to have his wife's consent to the transaction, but New York 
expressly precludes a construction of its proposal prohibiting unmarried males from 
entering into surrogate agreements. The Oregon and Minnesota proposals permit a single 
natural father, although in the latter state a physician aware that the inseminated person is 
a surrogate mother must be professionally satisfied that the father is mentally and phys
ically suitable for the role. Other requirements in proposals more generally concern the 
father's mental health, free consent, medical health including venereal disease, and 
ability to care for a child. The California proposal also requires judicial review of any 
prospective parent's criminal record, and whether it may affect ability to function as a 
parent. The Michigan proposal requires prior counseling and evidence of the understand
ing of the fathers and their spouses regarding the consequences and responsibilities of 
parenthood through a surrogate. 

Payments 

Most proposals require payment provisions to be expressly included in contracts. The 
Kansas bill requires specification of the surrogate's service fee, of how it is to be paid, and 
of who is responsible for medical and other expenses. The Oregon, South Carolina, and 
California proposals require proportions of payments to be placed in trust accounts or 
escrow accounts, Oregon further specifying periodic releases for living and medical ex
penses. A New York proposal limits payments to medical and maternity expenses, reason
able attorney fees, and income actually lost, excluding any fee for acting as a surrogate, 
whereas Minnesota's bill requires that a maximum fee be set for the compensation of a 
surrogate, and that it not be less than $10,000. Michigan's proposal expressly allows 
payment for a surrogate's medical expenses and psychiatric and/or psychological ex-
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penses, including those for screening and counseling during pregnancy and after delivery, 
but precludes payment for the child itself and any reduction of payment on stillbirth or the 
live birth of an impaired child. The South Carolina bill requires terms in contracts that, if 
miscarriage occurs before the fifth month of pregnancy, no compensation other than 
medical expenses will be paid, and that later miscarriage will justify additional payment of 
10% of the agreed-on compensation for a live birth. 

The Michigan bill also requires that the natural father file a surety bond by a state
registered surety company to indemnify the state for any costs incurred for the care of the 
child born to a surrogate up to $100,000, and that no state programs or money shall be 
devoted to allowing parties to enter surrogate parenthood agreements. 

Consents 

Most proposals require the written consent of the iIatural father and his wife (see 
"Other Limitations on Natural Fathers" above) and of the surrogate mother and her 
husband (if any). The surrogate's consent is both to· serve as such and to relinquish 
parental claims to the child born of the agreement. A number of bills expressly preclude a 
surrogate from acting as such ifher husband declines signed consent. None addresses the 
consent of the legal but long separated husband, with whom the prospective surrogate has 
no or few dealings. California's bill precludes a surrogate's withdrawal of consent to an 
adoption made under a judicially approved surrogate agreement (see "Role of the Courts" 
below) unless extraordinary circumstances require it in the child's best interests. Michi
gan's bill permits a surrogate's revocation of consent and her initiation of child custody 
proceedings within 20 days of giving birth, although the natural father and his spouse will 
retain custody pending the action. 

Paternity Testing 

Few proposals address the issue of paternity testing. The bills proposed in New York 
and Michigan require blood- or tissue-typing tests, not later than 24 hours (3 days in the 
Minnesota bill) from the child's birth, of the natural father, the child, the surrogate, and 
her husband. Under New York's proposal, the natural father can demand testing in order 
to deny paternity, and under Minnesota's bill, the surrogate's husband may assert 
paternity. 

Children's Status 

Most proposals provide that children born of approved agreements shall be legally 
considered in all respects to be the children of the natural fathers and their spouses, who 
will each have from birth the full rights and responsibilities of natural parents. The South 
Carolina proposal initiates such rights and responsibilities on making a final decree of 
surrogate adoption. 
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Birth Registration 

Most proposals provide for the birth registration under an approved surrogate agree
ment to be in the names of the natural father and his spouse, some requiring filing of the 
agreement, showing the surrogate's name, but the sealing of this document and its 
opening only under court order. The Kansas and Michigan proposals would allow surro
gate children to demand opening when they are of legal age. The South Carolina bill 
would follow adoption practice after a final decree of surrogate adoption, and would 
require the filing of an original certificate of birth showing the natural father and his wife 
as the real parents. 

Legal Representation 

Proposals addressing the issue require separate legal representation, during the ar
rangement of agreements, of the prospective natural father and the surrogate mother. 
None requires separate representation between husbands and wives nor mentions repre
sentation of the legal interests of the future children. 

Physicians' Responsibilities 

See "Other Limitations on Surrogate Mothers" and "Other Limitations on Natural 
Fathers" above. The Kansas proposal expressly requires an assurance of the prospective 
surrogate mother's fertility. A number of proposals require medical certification of the 
undertaking of artificial insemination on surrogates with the natural father's sperm. South 
Carolina's bill requires physicians to file notice with the court, sending copies to all parties 
or their attorneys, on verification of pregnancy under surrogate motherhood agreements. 

Contract Terms 

Only Oregon's bill is silent about required terms of surrogate contracts. The other 
bills specify, in differing degrees of detail, the terms that must be included, usually 
providing that the required details not be exhaustive. Terms affect such issues as fees and 
payments, the consent of parties, the relinquishment of the surrogate's rights and acquisi
tion of custody, and the rights and responsibilities of the natural father and his spouse. 
Terms may also address medical examinations and care, married and other surrogates' 
abstinence from sexual intercourse from specified times until positive pregnancy tests or 
termination of contracts, and provisions on blood- and tissue-typing tests. The Minnesota 
bill requires the surrogate's express assumption of risks, including of death, which are 
incident to conception, pregnancy, childbirth, and postpartum complications. South 
Carolina's bill requires the express assumption of such risks by the surrogate and her 
husband, as well as the surrogate's express undertaking not to abort unless she receives 
advice by the inseminating physician that an abortion is necessary for her physical health. 
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Prenatal Death of Natural Fathers 

The bills addressing this issue provide for the spouse of the natural father to assume 
all rights and responsibilities for the child if the father dies before the child's birth, and 
vice versa if the spouse dies earlier than such a birth. The Minnesota and South Carolina 
bills further provide that if both the natural father and his spouse die, the surrogate may 
recover full compensation as agreed and elect to keep the child or consent to its adoption. 
The Oregon bill provides that, when the natural father predeceases the child's birth, the 
child shall share in his estate as if naturally and legitimately conceived. 

Home Studies 

The bills of Minnesota and South Carolina, based on a surrogate adoption concept, 
require favorable home studies as a condition of the approval of surrogate motherhood 
agreements. California's bill also requires court-approved agencies to recommend ap
proval of the intended social parents following home studies. 

Role of the Courts 

Most bills require the filing of contracts or consents in the appropriate courts or 
registries as a condition of their recognition and enforceability, the documents being 
unavailable to the general public. The Michigan and New York proposals permit surro
gates to initiate court proceedings within 20 or 21 days of giving birth in order to contest 
the intended social parents' custody under such agreements. California's bill requires the 
parties to agreements to petition for their approval, the proceedings being modeled on the 
natural father's spouse's seeking to adopt her husband's children, and being concluded by 
entry of decrees of adoption by the spouse and of paternity of the natural father, both 
entered within 45 days of the birth. Bills may require the father to file written notice with 
a court or other authority of the birth to the surrogate not later than a stated time 
afterward. 

Minnesota's and South Carolina's proposals are more closely based on the traditional 
adoption model, although carefully distinguished from the law of the state relating to 
adoption. The courts are required to direct the developed procedures, which are entitled 
"surrogate adoption. "91 These procedures provide in general for the filing of petitions for 
surrogate adoption on the parties' agreement to contractual terms, for court-ordered 
investigations for approval of the implementation of such agreements, and for the parties' 
filing notice of the surrogate's pregnancy followed by judicial orders of filiation. After the 
courts' receipt of notices of pregnancy and the sixth month of gestation, interim orders 
will be issued by the courts granting custody, care, and control of the child to the natural 
father and his wife, with exclusive authority to consent to all medical, surgical, and 
comparable services for the child. These interim orders become effective immediately on 
the birth of the child, although the surrogate may see and hold the child within the first 24 
hours following birth, if practicable. Fourteen days after receipt of the notices of birth, the 
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courts terminate the parental rights of the surrogate and her husband, unless the child's 
paternity is challenged. If not, or if the challenges fail, final decrees of surrogate adoption 
are entered on judicial satisfaction that this is in the child's best interests. Before the entry 
of the final decree, the natural father and his wife must file a statement of all money or the 
like paid in the surrogate motherhood transaction and related proceedings. 

Records: Access and Confidentiality 

Most bills provide that official records of surrogate motherhood agreements shall be 
maintained in confidence, but they tend to permit access by court order and, in some 
cases, on demand by a person whose birth was involved, if of full age. A New York 
proposal permits surrogates at any time to deny release of their names, but Michigan's bill 
would favor children's rights of access over surrogate mothers' rights of confidentiality. 
Court proceedings-for instance, under South Carolina's surrogate adoption process
must be confidential and held in closed court, and all papers and records must be sealed. 
None shall have access to such records, except on order of judges for good cause shown. 
Ncvertheless, nonidentifying medical and related information may be given to the adop
tive parents, the biological parents, and the adoptees when it is in their best interests to 
receive it. 

Duties of the Natural Father's Wife 

Bills usually provide for a wife's assumption of duties consequent on her express 
consent to her husband's artificial insemination of an approved surrogate mother and the 
resultant birth of a child. The wife may also be required to offer evidence of her infertility, 
of her ability to care for a child, and of her willingness to act alone as a parent if her 
husband dies before the surrogate child is born. She must also generally submit to a 
required medical, mental health, and related examination. Under the bills of Minnesota 
and South Carolina, the wife must be willing to participate in the surrogate adoption 
proceedings and the associated evaluations. 

Termination and Breach of Agreements 

Natural fathers are, at times, afforded access to procedures to deny their paternity of 
children born to surrogates, and to abrogate contracts on the surrogates' refusal to comply 
with reasonable requests on matters agreed to in the contracts. Reciprocally, surrogates 
may be afforded procedures to withdraw from agreements on the expiration of time 
without pregnancy or on other grounds, for instance, on service of written notice. The 
South Carolina bill provides for termination of an agreement by a natural father if 
pregnancy does not occur within a "reasonable time," meaning a period not less than 
three months nor longer than six months. Bills may provide that, on breach of agree
ments, the courts shall make available legal and equitable remedies. Where at birth the 
surrogate and the natural father disagree over the custody of the child, bills may provide 
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that express terms of approved agreements shall prevail over the general law on the matter. 
Bills in general tend not to address breaches of agreements, however, which occur 
between the occurrence of pregnancy and the birth of the child, appearing to leave the 
issue to the regular law. 

Penalties 

Bills often provide that surrogate motherhood agreements may lawfully be made and 
acted on in accordance with their provisions, but not otherwise. Some specify levels of 
offenses committed by violators and prescribe fine and/or imprisonment. Although crimi
nal responses to violations may be determined, however, no bill addresses the effects on 
children born of unlawful agreements with which the parties have, in fact, complied by 
giving and receiving the factual custody of the children. The consequences for such 
children may be governed by the law preexisting and surviving the enactment of bills 
designed to accommodate only specified approved surrogate-motherhood agreements. 
Accordingly, where these bills are restrictively designed, they may leave the substantive 
legal issues facing these children unaddressed. 92 
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5. See, generally, Population Reports, Series L No.4 Population Information Program, The Johns Hopkins 
University (1983). 

6. See note 8 below. 
7. They may similarly not be considered fathers in a legal sense. About half of the states in the United States 

in 1982 had statutes relating to artificial insemination, which typically regard the husband who gives 
consent before artificial insemination of his wife as the father for all legal purposes; see Winborne, note 2 
above, at p. 219. 

8. Mason, J. K., and McCall Smith, R. A., Law and Medical Ethics, Butterworths, London (1983), 46. 
9. In the earliest cases, physicians were not involved, and the process of the insemination of the surrogate 

mothers was physically undertaken by the wives of the sperm donors/social fathers; see Keane, N. P., and 
Breo, D. L., The Surrogate Mother, Everest House, New York (1981). 

10. In People v. Sorenson (1968), 43 P.2d 495 (Cal. S.C.), it was held that a husband who consents to his 
wife's artificial insemination is legally deemed to be the lawful father for support purposes; see also 
Anonymous v. Anonymous (1964), 246 N.Y.S. 2d 835 (N.Y.S.C.) and Strnad v. Strnad (1948), 78 
N.Y.S. 2d 390 (N.Y. S.C.), where semiadoption was found. 

11. See the series of U.S. Supreme Court cases Griswold v. Connecticut, 381 U.S. 479 (1965), Eisenstadt v. 
Baird, 405 U.S. 438 (1972), Roe v. Wade, 410 U.S. 113 (1973), Carey v. Population Services Interna
tional, 431 U.S. 678 (1977). 
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12. Buck v. Bell (1926), 274 U.S. 200 (U.S. Sup. Ct.), applied in North Carolina in In re Sterilization of 
Moore (1976), 221 S.E. 2d 307 (N.C. S.C.). 

13. See, for instance, Burgdorf, R., and Burgdorf, M., The wicked witch is almost dead: Buck v. Bell and the 
sterilization of handicapped persons, Temple L.Q. 50:995 (1977). 

14. See Dickens, B. M., Retardation and sterilization, Inti. J. Law and Psychiatry 5:295 (1982), for a review of 
standards of judicial decision-making. 

15. See Somerville, M. A., Birth technology, parenting and "deviance" Inti. J. Law and Psychiatry 5: 123 
(1982) 

16. See Goldstein, J., Freud, A., and Sol nit A., Before the Best Interests of the Child, Free Press, New York 
(1979), and the discussion in Dickens, B. M., The modern function and limits of parental rights, Law 
Quarterly R. 97:462 (1981). 

17. See Zepeda v. Zepeda (1963), 190 N.E. 2d 849 (Ill. CA.), and the discussion in Winborne, note 2 above: 
"The courts that have considered a cause of action in dissatisfied life cases have uniformly rejected it," at 
p.419. 

18. See Winborne, note 2 above, at p. 393 et seq. Only two California decisions and one in Washington State 
have prevailed in recognizing this action; see Curlender v. Bio-Science Laboratories (1980), 165 Gal. Rptr. 
477 (Cal. CA.); Turpin v. Sortini (1981),174 Cal. Rptr. 128 (Cal. CA.), and Harbeson v. Parke-Davis 
(1983), 656 P.2d 483 (Wash. S.C.). 

19. The natural parents' consent is often a precondition to final adoption orders' being made, but this 
requirement can usually be waived by judges in appropriate circumstances. 

20. Practice varies on the judicial sealing of the original birth registration and on who may subsequently be 
afforded access to its details. See Simanek, S. E., Adoption records reform: Impact on adoptees, Marquette 
L.R. 67:110 (1983). 

21. States may prescribe who may perform artificial insemination; see California: Cal. Civ. Code S 7005 (West 
1980), Georgia: Ga. Code Ann. S 74-101.1 (1973), and Oregon: Or. Rev. Stat. S 677. 360 (1977). 

22. See note 9 above and, for instance, C.M. v. C.C (1977), 377 A.2d 821 (N.J. Juv. and D.R.Ct.), where a 
woman artificially inseminated herself with the sperm of a male friend, who was granted visitation rights in 
the best interests of the child. 

23. See Winborne, note 2 above, at p. 219, and the Uniform Parentage Act S 5, at ibid. p. 220. 
24. On the tenacity of the presumption of legitimacy, see the Quebec case of Bolduc v. Lalancette-St. -Pierre, 

[1976] C.S. 41 (Que. S.C.), where, although a birth certificate named as a child's father the married 
mother's lover, with whom she had lived for three years before birth, and he had cared for the child for a 
further six years, it was held that the estranged husband was the legal father. The marriage had not been 
dissolved, and the husband had not disavowed the child. 

25. In the future, less significance is likely to attach to the distinction between the legitimacy and the 
illegitimacy of children, as the distinction is being progressively abandoned in family legislation. 

26. Early judicial responses to claims of AID were to consider the act adulterous and the children illegitimate; 
see Orford v. Orford (1921), 58 D.L.R. 251 (Ont. S.C.), and Gursky v. Gursky (1963), 242 N.Y.S. 2d 406 
(N.Y.S.C); contrast Strnad v. Strnad, note 10 above. 

27. For recent practice on AID, see Curie-Cohen, M., Luttrell, L., and Shapiro, S., Current practice of 
artificial insemination by donor in the United States, N. Eng. J. Med. 300:585 (1979). 

28. See Doe v. Commonwealth, 403 F.Supp. 119 (U.S. Dist. Ct., E.D. Va., 1975), ruling that the right to 
privacy did not apply when a couple performed sexual acts in the presence of an invited stranger. 

29. Even regarding sexual reproduction, it has been observed that "It would be rather anomalous if such a 
decision [whether or not to bear a child] could be constitutionally protected while the more fundamental 
decision as to whether to engage in the conduct which is a necessary prerequisite to childbearing could be 
constitutionally prohibited"; State v. Saunders (1977), 381 A.2d 333 (N.J. S.C.) at p. 340. 

30. See note 53 below. 
31. In 1977, it was noted that the tariff for a healthy white infant ran from $4,000 to $40,000, and a verified 

Jewish infant could bring up to $60,000; see Lovenheim, B., Innocents, Inc., Student Lawyer (December 
1977):23. 

32. In most jurisdictions, a judge may waive the requirement of the mother's consent in an appropriate case. 
33. See text below at note 91. 
34. Fears may exist, for instance, that an infertile wife, under pressure of guilt, may agree to her husband's 

wish for his own child when she is not truly willing to rear the child. 
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35. A procedure of surrogate adoption has been proposed by the Law Reform Commission of Ontario; see its 
report on Human Artificial Reproduction and Related Matters (1985), 218-272. 

36. Cal. Civ. Code S 7005 (West 1980). 
37. In Syrkowski v. Appleyard, 9 Fam.L.Rep. (BNA) 2260 (Mich.Ct.App. Jan. 19, 1983), the Michigan 

Court of Appeal strictly applied the state's Paternity Act to deny an application to exclude recognition of a 
woman's husband as father of her child, when she had been artificially inseminated with a donor's sperm 
under a surrogate motherhood agreement with the husband's consent. The Michigan Supreme Court 
subsequently reversed that approval and permitted the donor to be recognized as father under the Paternity 
Act, Syrkowski v. Appleyard (1985) 362 N.W. 2d 211. 

38. See note 24 above. 
39. See Terasaki, P. I., et al., Twins by two different fathers identifed by HLA N. Eng. f. Med. 299:590 

(1978). 
40. See Artificial conception: The challenge for family law, Virginia L.R. 69:465 (1983). 
41. See Syrkowski v. Appleyard, note 37 above. 
42. See Gordon, R. S. (ed.), Issues in Health Care Regulation, McGraw-Hili, New York (1980). 
43. See for instance, Goldstein, f., Freud, A., and Solnit, A., note 16 above. 
44. Our Criminal Law, Law Reform Commission of Canada, Ottawa (1976). 
45. See Doe v. Kelley (1981), 307 N.W. 2d 438 (Mich. C.A.) at p. 441. 
46. In the absence oflegislation, the courts have been very hesitant to allow children's claims for wrongful life 

or dissatisfied life; see Winborne, note 2 above, at pp. 393, 419. 
47. A feature of the practice of surrogate parenting agencies is that they often deal with residents of a number of 

states and may arrange out-of-state births. 
48. See, for instance, Andrews, L., New Conceptions: A Consumer's Guide to the Newest Infertility Treat

ments, Including In Vitro Fertilization, Artificial Insemination, and Surrogate Motherhood, St. Martin's 
Press, New York (1984). 

49. See, for instance, the well-referenced article by Rushevsky, C. A., Note: Legal recognition of surrogate 
gestation, Women's Rights L.R. 7:107 (1982). 

50. See, for instance, the helpful article by Annas, G. J., and Elias, S., In vitro fertilization and embryo 
transfer: Medicolegal aspects of a new technique to create a family, F amity L. Q. 17: 199 (1983). 

51. See text above at note 33 and proposals in text at note 91 below. 
52. See Robertson, J., Procreative liberty and the control of conception, pregnancy, and childbirth, Virginia 

L.R. 69:405 (1983). 
53. In Kentucky v. Surrogate Parenting Associates, Inc., note 3 above, Judge Henry Meigs asked, "How can a 

natural father be characterized as either adopting or buying his own baby? ... He does not (and cannot) 
buy the right to adopt a child with which he already has a legal and natural relationship." (Judgment p. 3) 

54. In Doe v. Kelley, note 45 above, the Michigan Court of Appeal upheld a refusal to declare invalid 
legislation prohibiting payment in connection with adoption. The applicants were parties to a prospective 
surrogate-motherhood agreement. 

55. An agreement by a person entitled to custody of a minor to transfer this custody to another is usually illegal 
unless authorized by legislation, except when the agreement is between the child's two parents. Even then, 
however, the courts may recognize such agreements only when they appear to be in the best interests of the 
children; see Commonwealth ex rei. Teitelbaum v. Teitelbaum (1974), 50 A.2d 713 (Pa. Superior Ct.). 

56. The Oklahoma Attorney General has issued an opinion that surrogate motherhood agreements involving 
both compensation above medical expenses and adoption are illegal as being in violation of Oklahoma's 
Trafficking in Children Statute (Title 21, O.S. 1981, S 866); see Attorney General of Oklahoma, Opinion 
No. 83-162 (Sept. 29, 1983). 

57. See generally Code of Federal Regulations Title 45 Part 46 Subpart B (45 CFR S 46.201-211) regarding 
research involving fetuses, pregnant women, and in vitro fertilization. 

58. The International Covenant on Economic, Social and Cultural Rights, in force since January 1976, 
recognizes in Art. 1 O( I) that "The widest possible protection and assistance should be accorded to the 
family . . . particularly for its establishment." The International Covenant on Civil and Political Rights, 
operative since March 1976, provides in Art. 23(2) that "The right of men and women of marriageable age 
to marry and to found a family shall be recognized." 

59. The International Covenant on Economic, "Social and Cultural Rights recognizes in Art. 15( I) (b) the 
right of everyone "To enjoy the benefits of scientific progress and its applications." By Art. 15(3), States 
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that are parties to the Covenant "undertake to respect the freedom indispensable for scientific research and 
creative activity." 

60. See notes 9 and 22 above. 
61. See, generally, Winborne, note 2 above, at pp. 103 and 372. 
62. See ibid., at p. 393. 
63. See ibid., at p. 419. 
64. The terms donation and donor are used here to refer to a genetic contributor to a child's procreation who is 

not intended to be a social parent to the child on birth. 
65. The 1979 publication by M. Curie-Cohen et al., see note 27 above, indicated some laxity of genetic 

screening. 
66. Ovum donors may be expected to be considerably bettcr paid than sperm donors where ovum recovery 

involves invasive procedures and, perhaps, prior preparation for superovulation. 
67. See, generally, Dickens, B. M., The control of living body materials, U. Toronto L.1. 27: 142 (1977), at p. 

187. 
68. See Dickens, B. M., The ectogenetic human being: A problem child of our time. U. Western Ontario 

L.R. 18:241 (1979-80). 
69. See Del Zio v. Presbyterian Hospital, 74 Civ. 3588 (U.S. Dist. Ct., S.D. N.Y. April 12, 1978), in 

Winborne, note 2 above, at p. 230 et seq. 
70. Surplus fertilized ova occur when a donor of ova is treated for inducement of superovulation and 

laparoscopic recovery of multiple ova for fertilization in vitro. Evidence indicates that pregnancv is most 
likely when three or four ova are implanted on a single occasion; see Lopata, A., Concepts in human in 
vitro fertilization and embryo transfer, Fertility and Sterility 40:289 (1983), at p. 298. 

71. Where this claim is recognized before birth, it is usually limited to independently viable fetuses; see 
Winborne, note 2 above, at p. 352 et seq. 

72. See note 57 above. 
73. Gender identification of the ovum fertilized in vitro may not be more than a distant though foreseeable 

possibility. 
74. See note 70 above. 
75. See Sappideen, C., Life after death-Sperm banks, wills and perpetuities, Australian L. 1. 53:311 (1979). 
76. See the statement of the English Attorney-General, regarding the legality of postcoital contraception, that 

the definition of legal abortion "is not apt to describe a failure to implant-whether spontaneous or not;" 
Sir Michael Havers, Hansard, H.C. vol. 42 No. 112, Col. 238 (May 10, 1983). 

77. For an example of a fully developed model agreement, see Brophy, K., A surrogate mother contract to 
bear a child, 1. Family Law 20:263 (1982). 

78. See opinion of the New York City Bar Association's Committee on Judicial Ethics, 8 Fam. L. Rep. (BNA) 
4069 (Sept. 28, 1982). 

79. See text below at note 91. 
80. Between the conventional civil standard of proof on a balance of probabilities and the criminal standard of 

proof beyond reasonable doubt, the courts have developed an intermediate standard of proof on clear and 
convincing evidence; see Santosky v. Kramer (1982) 102 S.Ct. 1388. 

81. Taxation as earned income may have different implications from taxation as, for instance, a capital gain. 
The transaction may be considered a contract of employment or, for instance, a contract for independently 
rendered services. 

82. See Maule, J., Federal tax consequences of surrogate motherhood, Taxes 60:656 (1982). 
83. In Tefferson v. Griffin Spalding County Hospital Authority (1981),274 S.E. 2d 457, the Supreme Court of 

Georgia ordered a pregnant woman to submit to a cesarean section to save a viable fetus and transferred the 
legal custody of the fetus in utero to the state. See E. P. Finamore's discussion of the case in American 1. 
Law & Medicine 9:83 (1983). 

84. Analogies may exist with the control of private adoption agencies. 
85. Kleegman, S. J., and Kaufman, S. A., Infertility in Women, F. A. Davis Co., Philadelphia (1966), 178. 
86. Michigan seems to have been the scene of intensive lobbying, perhaps associated with the Detroit lawyer 

Noel Keane's prominence in arranging surrogate motherhood arrangements. In the Michigan House of 
Representatives, Rep. Richard Fitzpatrick has come close to success in urging (a substitute for) his House 
Bill No. 4114. 

87. Alaska House Bill 497, then pending passage. 
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88. This bill, as amended to May 18, 1982, is presented in Winborne, note 2 above, at p. 247 et seq. The bill 
died in the California Assembly Committee on Judiciary. 

89. For simplicity, no references will be given to the numbers of the individual clauses of the proposed bills. 
90. I am indebted to Larry Fox, of the Law Reform Commission of Ontario for the original digest on which 

this review is based. 
91. See text above at note 33, and the detailed proposal of the Ontario Law Reform Commission, note 33 

above. 
92. In the United Kingdom, the Report of the Committee of Inquiry into Human Fertilization and Embryo

logy (The Warnock Report), H.M.S.O. Cmnd. 9314, 1984, recognized that " ... there will continue to 
be privately arranged surrogacy agreements;" para. 8.19, at 47. The Report recommended that criminal 
penalties for professional persons involved be imposed, and that agreements not be judicially enforceable, 
but made no provision for the welfare of the children; contrast the Ontario Law Reform Commission 
Report, ibid. 
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ETHICAL ISSUES IN HUMAN IN VITRO 

FERTILIZATION AND EMBRYO TRANSFER 

LERoy WALTERS, PH.D. 
Director, Center for Bioethics 
Kennedy Institute of Ethics 
Associate Professor, Department of Philosophy 
Georgetown University 
Washington, DC 20057 

My goal in this chapter is to survey the major ethical issues in human in vitro fertilization 
(IVF) and/or embryo transfer (ET)-both in the clinic and in the laboratory. More 
specifically, the chapter seeks to analyze six major alternative ethical positions on IVF and 
ET and to display the presupposition and the internal logic of each of these positions. 

The method employed in identifying the six major ethical positions, or paradigms, 
has been an inductive one. Fourteen major statements on IVF and ET by medical or 
religious bodies have been analyzed to determine what ethical issues are treated in the 
statements. Eighteen distinguishable ethical issues are treated in the fourteen statements; 
most issues are discussed by more than one statement, but a few are unique to particular 
statements. A summary of the eighteen issues in the fourteen statements is presented in 
the accompanying 252-cell matrix (Figure 1). 

The fourteen major statements, in chronological order, are the following: 

1. The report of the U.S. Department of Health, Education, and Welfare (HEW) 
Ethics Advisory Board (May 1979). I 

2. The report of a working party to the Australian National Health and Medical 
Research Council (August 1982).2 

3. The submission of the Catholic Bishops of Victoria, Australia, to the Waller 
Committee (August 1982).3 

4. The interim report of the Waller Committee in Victoria, Australia (September 
1982).4 

5. The statement of the British Medical Research Council (November 1982).5 
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6. The report of the British Royal College of Obstetricians and Gynaecologists 
(March 1983).6 

7. The submission to the Warnock Committee of a joint committee established by 
the Catholic bishops of the United Kingdom (March 1983).7 

8. The submission of the British Royal Society to the Warnock Committee (March 
1983).8 

9. The interim report of a working group to the British Medical Association (May 
1983).9 

10. A report on donor gametes by the Waller Committee (August 1983).10 
11. The recommendations of an advisory subgroup to the European Medical Re-

search Councils (November 1983).11 
12. The statement of the American Fertility Society (January 1984).12 
13. The Warnock Committee report in the United Kingdom (July 1984).13 
14. The final report of the Waller Committee in Victoria, Australia (August 

1984).14 

Five of the six ethical positions analyzed in the pages that follow have already been 
adopted in one or more of the fourteen statements enumerated above. The sixth and final 
position is, for the most part, an extrapolation from currently adopted positions and seeks to 
anticipate future ethical quandaries. 

POSITION 1: NATURAL REPRODUCTION ONLY 

This first position is most clearly represented by the Catholic Bishops of Victoria, 
Australia, in their submission to the Waller Committee in Victoria (Column 3 of the 
matrix in Figure 1). According to the Victoria bishops, the use of IVF to move an egg 
from the ovary around a tubal obstruction to the uterus via a petri dish is morally 
unacceptable. The bishops argued as follows: 

In pursuit of the admirable end of helping an infertile couple to conceive and have 
their baby, IVF intervenes in their supreme expression of mutual love. It separates 
"babymaking" from "lovemaking. "IS 

The argument is couched strictly in means-ends terms, and IVF is identified as an illicit 
means of achieving a worthy end. The same logic would seem to entail a moral prohibi
tion of artificial insemination with the husband's sperm and of most contraceptive meth
ods, as well. 

Note that this first ethical position need not make any judgment about the moral 
status of the early human embryo. The emphasis here is on the naturalness or the 
artificiality of the reproductive method. The fact that IVF and ET involve an unnatural 
mode of egg removal, insemination, early culture, and embryo transport is sufficient to 
disqualify this mode of reproduction, from a moral point of view. 
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POSITION 2: CUNICAL IVF ONLY AND ONLY WITHIN THE FAMILY 

A joint committee established by the Catholic Bishops of the United Kingdom is the 
clearest proponent of this second ethical position (Column 7 of the matrix in Figure 1). 
Reduced to its essentials, this position states that, as long as both gametes are from 
members of a married couple, and as long as every developing embryo is transferred for 
further development, IVF and ET are ethically acceptable procedures. 

This position is actually a composite of views on two different issues: the moral status 
of the early embryo and the appropriate context for human reproduction. On the first 
issue, Position 2 argues that the early human embryo is a new human being from the time 
of fertilization forward. As a human being, the early embryo is entitled to all of the moral 
protections generally accorded to human infants, children, and adults. But a second issue 
is also raised by Position 2, namely, the appropriate context for reproduction. Here, the 
British bishops and their lay colleagues argued that it is unwise to go outside the marital 
unit for gametes, either sperm or eggs. Thus, Position 2 would find both artificial insem
ination with donor sperm and IVF with donated eggs to be ethically unacceptable. Also 
excluded would be the artificial insemination of a donor woman followed by uterine 
lavage and embryo transfer-a technique pioneered by a team of researchers at UCLA. 16 

Note that the position of the British bishops' commission allows for considerable 
latitude within the practice of clinical IVF. The freezing of embryos is permitted if there is 
a "genuine and definite prospect for transfer, unimpaired, to the proper mother. "17 

Similarly, research on early human embryos is permitted, but only if the research is for 
the benefit of those particular embryos. Thus, if laboratory research with nonhuman 
mammalian embryos leads to safe and effective preimplantation gene therapy by the 
middle of the next century, there is no reason in principle that this position could not 
accept the application of gene therapy techniques to early human embryos. 

The major practical difficulty of Position 2, given the current state of biological 
knowledge, is that it creates dilemmas at the stages of egg harvest and especially fertiliza
tion in vitro. Briefly stated, Position 2 prohibits the creation of surplus embryos-embryos 
that cannot be transferred to the uterus of the woman who has contributed to the embry
onic genotype. If six embryos begin to develop in vitro, the clinician may be faced with 
the difficult choice whether to transfer all six-causing some additional risk to both the 
woman and the multiple fetuses that may develop-or to transfer only some of the six, 
perhaps three. If the clinician transferred only three embryos, the remaining three could, 
of course, be frozen, but according to Position 2, they would have to be thawed and 
transferred to the genetic mother at some future time. 

An alternative policy that would also respect the moral limits set by Position 2 would 
be to fertilize only the number of eggs that one would be willing to transfer, should they 
successfully give rise to developing embryos. Most clinics would probably be unwilling to 
transfer more than three embryos at a time and thus would fertilize only three eggs at a 
time. The practical problems with this policy are, first, that it may reduce the couple's 
chances for a successful pregnancy if one or more of the three eggs is not successfully 
fertilized and if only one or two embryos can therefore be transferred. Second, this lower 
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probability of success could lead to increased risk for the woman if she must then be 
exposed to future egg-harvesting procedures under general or regional anesthesia. 

Position 2 would also presumably not allow for any kind of preimplantation screen
ing of human embryos-whether on a gross morphological basis or, in the future, on a 
biochemical, genetic, or chromosomal basis. In addition, any attempt to select only 
embryos of a particular sex for transfer would be excluded on moral grounds. 

POSITION 3: CLINICAL IVF ONLY 

This third position is best represented by the Report on Donor Gametes in IVF of the 
Waller Committee in Victoria, Australia (Column lO of the matrix in Figure 1).10 This 
position differs from the second only by allowing for the donation of an egg or even an 
embryo in cases where the involuntary infertility of another couple cannot be overcome 
by any other means. 

Position 3 accords significant moral status to the early human embryo. It assumes 
that all early embryos will eventually be transferred for further development, but not 
necessarily within the same family unit. The freezing of early embryos is accepted, 
presumably as a technique that is not disrespectful of human embryos. The freezing of 
embryos would also facilitate embryo donation, as it does not require synchronous 
ovulatory cycles for successful transfer. 

A practical problem associated with Position 3 is that infertile couples are confronted 
with a decision whether to freeze and save untransferred embryos for their own future 
childbearing or whether to donate those embryos to other infertile couples. Many couples 
will probably decide to keep the surplus embryos as a kind of familial insurance policy 
until they have attained the desired number of children for themselves. The Waller 
Committee recognized these problems and recommended counseling and careful atten
tion to informed consent in any situation where the donation of either human eggs or 
early human embryos is contemplated. 

On the issue oflaboratory research on early human embryos, the Waller Committee 
was deeply divided. In its August 1983 report, the committee was unable to resolve this 
question. Position 3, as presented in this chapter, excludes laboratory research but allows 
the donation of eggs or embryos within the context of clinical IVF. 

POSITION 4: CLINICAL IVF PLUS LIMITED LABORATORY RESEARCH ON EARLY 
HUMAN EMBRYOS 

There is a significant watershed between Position 3 and Position 4. Only with 
Position 4 does one encounter an acceptance, in principle, oflaboratory research on early 
human embryos. The most conservative of the proresearch options is Position 4, repre
sented by the report of the HEW Ethics Advisory Board in 1979 (Column 1 of the matrix 
in Figure 1). 
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The presupposition that allows Position 4 to accept some laboratory research on 
human embryos was formulated by the Ethics Advisory Board as follows: 

The human embryo is entitled to profound respect; but this respect does not neces
sarily encompass the full legal and moral rights attributed to persons. 18 

In short, Position 4 adopts a developmental view concerning the moral status of the 
human embryo. At the earliest stages of development, the prima facie moral obligation to 
protect human embryos can be overridden by other moral obligations that are even more 
compelling. 

Position 4, as delineated by the Ethics Advisory Board, accepts laboratory research 
on early human embryos if the research is designed primarily to assess the safety and 
efficacy of clinical IVF. In the deliberations of the Ethics Advisory Board, the principal 
argument for accepting a limited amount of research on embryos was that it would be 
hypocritical to allow U.S. clinics to proceed without having better data from the laborato
ry, particularly on the safety of in vitro fertilization and in vitro embryo culture. As 
matters have, in fact, progressed in the United States since 1979, the clinics have forged 
ahead while the laboratories have done very little research-in part, because of a de facto 
moratorium on National Institutes of Health (NIH) funding for such research. 

Position 4 clearly does not endorse general basic research on early human embryos. 
The Ethics Advisory Board also disapproved, on ethical grounds, any attempts to create 
human-nonhuman hybrid embryos and any efforts to perform nuclear transfer (cloning, 
in the strict sense of the term). 

The primary conceptual problem for Position 4 is to define clearly what types of 
research are designed primarily to assess the safety and efficacy of clinical IVF. A strict 
construction of this limitation would seem to exclude general research on causes of 
infertility and on new approaches to contraception. On the other hand, the limitation 
would seem to allow for laboratory research on the incidence of genetic or chromosomal 
abnormalities in a series of, say, 100 in vitro fertilizations. Position 4 would also seem to 
permit experimental variation in the timing of, and the media employed with, the IVF 
procedure. 

POSITION 5: CUNICAL IVF PLUS VIRTUALLY UNUMITED LABoRATORY RESEARCH 
ON EARLY HUMAN EMBRYOS 

Position 5 adopts an intermediate approach to the question of research on human 
embryos. This position first draws a sharp distinction between embryos that are destined 
for implantation and those that are not. Most experimental procedures are permitted only 
if the embryo will not be transferred for further development. Second, Position 5 sets a 
clear limit on the amount of time that human embryos may be cultured in the laborato
ry-usually 14 or 17 days, the approximate point at which implantation is completed in 
utero. This fifth position is, in general, the one adopted by the Australian National Health 
and Medical Research Council, the British Medical Research Council, the British Medi-
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cal Association, the American Fertility Society, the Warnock Committee, and the Waller 
Committee in its final report (Columns 2, 5,6,9, 12, 13, and 14 of the matrix in Figure 
1 ). 

On one further point, there is a measure of ambiguity in Position 5. Some groups 
subscribing to this position require that laboratory research on early human embryos 
should be re)evant-or, more strongly, directly relevant-to clinical problems. 19,2o 
Other groups do not explicitly limit the range of acceptable laboratory research in this 
way.2\,22 However, the stipulation of clinical relevance may be more rhetorical than 
substantive, as no examples of nonrelevant and therefore impermissible rescarch are cited. 
(Indeed, if one examines Columns 2, 5, 6, and 9 of the matrix in Figure 1, one finds that 
every experimental procedure mentioned by the four medical and research bodies is 
judged to be acceptable.) 

What are some of the experimental procedures permitted by Position 5 when embryo 
transfer is not envisioned and when the duration of embryo culture does not exceed 14 or 
17 days? One procedure is the division of embryos by teasing apart some of the cells, or 
blastomeres, in the early cleavage stage of development. Researchers can then study 
whether all parts of the divided embryo will continue to grow normally as if each part were 
a biological individual. In other words, the researchers would be attempting to determine 
whether they can create multiple human embryos from one human embryo. This tech
nique would have obvious potential relevance for future attempts to perform preimplanta
tion genetic diagnosis or prcimplantation sex determination. 

The only statement of the fourteen here under review that critically addresses the 
question of embryo division is the one prepared by the British bishops' committee. In the 
opinion of the commissioners, studies that divide early embryos and then perform re
search on some of the cells are morally prohibited. The rationale for this position is the 
view that, in dividing the embryo, the researcher has created new individuals, some of 
which are then killed for the sake of the remainder. 23 

A second experimental procedure is the attempt to perform gene repair in early 
human embryos. If these studies extrapolate from already-performed studies in mice,24 
new genetic material will be injected into the male pronucleus at the time of fertilization 
in an attempt to modify all cells of the developing organism-which, in this case, would 
not be allowed to develop more than 17 days. Attempts may also be made to repair the 
genes of human embryos at a later stage, for example, after preimplantation diagnosis had 
discovered a single-gene defect. Again, subsequent development of the embryo would be 
curtailed at 14 or 17 days. The potential clinical relevance of gene therapy in embryos is 
clear, although serious questions remain about both the technical feasibility and the 
desirability of repairing genetic defects in human embryos. 25 

A third technique that could be employed experimentally is interspecies fertilization. 
This technique is often used in infertility clinics with human sperm and specially treated 
hamster eggs, to assess the fertilizing capacity of the sperm. However, one researcher has 
proposed attempts at interspecies fertilization as a means of reconstructing the family tree 
of humans and other primates. 26 The British Medical Research Council, which is one of 
the two research groups that have discussed the interspecies fertilization issue, set a strict 
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temporal limit on the duration of embryo culture following such interspecies fertilization: 
No culture should occur beyond the early cleavage stage27 -a stage far earlier than the 14 
or 17 days otherwise considered acceptable. 

The clear presupposition of Position 5 is that human persons owe few if any moral 
obligations to human embryos before the stage at which implantation is normally com
pleted. Proponents of Position 5 may accept a developmental view of our obligations to 
the human embryo that sees implantation as a significant dividing line in embryonic 
development. Alternatively, they may hold that, after 14 or 17 days of development, 
twinning is unlikely, and thus biological individuality is well established. In fact, little 
justification for the 14- or 17 -day limitation on embryo culture is included in the major 
statements that support Position 5. 

POSITION 6: CLINICAL IVF PLUS ANY KIND OF RESEARCH ON HUMAN EMBRYOS 

The sixth and final position in IVF and ET is, in part, simply a theoretical construct. 
It shows us what kind of ethical options would be chosen if either the temporal or the 
geographical limitations of Position 5 were relaxed, or if the ambiguity about the rationale 
for research in Position 5 were removed. The existing policy statement that goes furthest 
toward Position 6 is the statement prepared by the British Royal Society (Column 8 of the 
matrix in Figure 1). 

For Position 6, basic research on early human embryos-that is, research that does 
not aim for clinical application-is clearly acceptable. The Royal Society defined basic 
research in this context as "research related to the acquisition of basic knowledge of 
human development and its disorders. "28 The Royal Society statement continued: "Such 
basic research is essential; as has so often emerged in the past, it can lead in unanticipated 
ways to future benefits to society."29 

The second kind of limitation removed by Position 6 is the 14- or 17-day limit for 
embryo culture. The Royal Society presented a biological rationale for going beyond this 
limit to at least the end of the third week following fertilization. In the words of the Royal 
Society statement: 

The first stage in the development of a human fertilized egg is concerned almost 
entirely with the formation of extra-embryonic tissues that initiate and maintain in
teractions with the mother. . . . During this stage of production of the extra-embryon
ic tissues, which lasts for approximately the first three weeks after fertilization, the 
whole growing entity is termed an "early embryo." It is not until the fourth week that, 
within the tissues constituting the "early embryo," the cells making up the "definitive 
embryo" (which will eventually become the fetus) begin to be organized and grow. 30 

The Royal Society statement explicitly criticizes the earlier Medical Research Council 
statement for having set the temporal limit for embryo culture at the end point of 
implantation. The Royal Society noted that "experiments such as those concerned with 
investigating the teratogenic effects of viruses or drugs . . . might depend on the use of 
embryos in which organization of the definitive embryo had begun."31 
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How long would Position 6 advocate that embryos be cultured and studied in the 
laboratory setting? There are both practical and theoretical limits. The practical limit is 
that mammalian embryos cannot be cultured in vitro much beyond the implantation 
stage because no artificial environment delivers nutrients to the embryo as efficiently as 
does the placenta in utero. A theoretical limit is that, at eight weeks after fertilization, the 
technical name of a developing human organism changes from embryo to fetus. Thus, 
any research conducted after eight weeks (if in vitro culture beyond eight weeks becomes 
possible) would be research on a human fetus rather than research on a human embryo. 

However, if one ignores the name change that occurs at eight weeks, the outside 
limit would surely be set by advocates of Position 6 before the point of viability. In this 
view, no research should be conducted on a human embryo or fetus that would sustain it 
to the point at which it could survive to adulthood, given standard newborn care. Earlier 
stopping points would be the stage at which the fetal brain structure reaches particular 
levels of development, the stage of spontaneous movement (10 weeks), the stage of 
readable brain activity (8 weeks), the stage at which all major organs are present (6 weeks), 
or the stage at which the heartbeat begins (about 4 weeks). 

One problem with the notion of stopping the laboratory development of an embryo 
or fetus before viability is that viability is a context-dependent concept. As the duration of 
embryo culture increases and the efficiency of neonatal intensive care extends to smaller 
infants, one may reach a point where the same machines are employed for life support in 
both the laboratory and the clinic. At that point, one would have to choose an end point 
other than "viability" as the outside limit for laboratory research on human embryos and 
fetuses. Ironically, some proponents of Positions 2 and 3 might applaud the disappearance 
of the viability watershed and argue for the generous use of the artificial placenta as a 
therapeutic device. There is, after all, no ethical inconsistency between ascribing signifi
cant moral status to the early embryo and accepting extracorporeal, machine-assisted 
gestation until the appropriate time for the "delivery" of a viable, laboratory-nurtured 
infant. 

The remaining limitation, the geographical limitation, will probably not be relaxed 
with human embryos-at least, in the case of nontherapeutic research. With some 
nonhuman mammalian species, developing embryos or fetuses are "explanted" from the 
maternal uterus at the postimplantation stage and are subsequently cultured as long as 
possible in the laboratory setting. 32 However, in humans, it would be difficult to justify 
the creation and termination of a pregnancy solely for research purposes. Most people 
would find the maternal morbidity associated with the surgical removal of an intact 
human embryo or fetus for research purposes to be ethically objectionable. Depending on 
the age of the postimplantation embryo or fetus, some would also argue that such a 
procedure, when performed solely for the sake of research, violates our moral obligations 
to the developing embryo or fetus, as well. No currently existing policy statement on IVF 
and ET has advocated the transfer of human embryos for subsequent implantation in and 
removal from human volunteers. 

In the longer term future, however, one can envision the possibility that new 
therapeutic procedures-for example, gene repair-will be performed on human em-
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bryos in vitro and that the repaired embryos will then be transferred for implantation, 
gestation, and term delivery. This kind of therapeutic research plus embryo transfer and 
implantation would again be acceptable to Positions 2 and 3-provided, of course, that 
the risk-benefit ratio for all concerned were appropriate and that the parents had con
sented to participate in such an innovative venture. 

CONCLUSION 

The major watershed in the ethical debate about human IVF and ET occurs be
tween Position 3 and Position 4. It concerns the ethical acceptability of laboratory re
search on human embryos. Even among those who advocate laboratory research on 
human embryos, there are at least three distinguishable positions, which have been 
labeled Positions 4, 5, and 6 in this chapter. Since the HEW Ethics Advisory Board 
adopted Position 4 in 1979, there has been a clearly discernible trend in most British and 
some Australian policy statements toward a heavier concentration on laboratory research 
issues and toward the adoption of Positions 5 and 6. In the final analysis, one's decision 
about accepting Position 4, 5, or 6 will not depend primarily on learning new factual 
information about mammalian anatomy or physiology. Rather, one's decision will de
pend on a judgment about the starting point and the relative strength of our moral 
obligations to those primitive beings that we who can reason have learned to call human 
embryos. 

REFERENCES AND NOTES 

I. United States, Department of Health, Education, and Welfare, Ethics Advisory Board, HEW support of 
research involving human in vitro fertilization and embryo transfer, 2 vols., Washington, D.C., HEW 
(May 4, 1979). 

2. Australia, National Health and Medical Research Council, Working Party on Ethics in Medical Re
search, Ethics in medical research, Canberra, Australian Government Publishing Service, 1983. 

3. Catholic Bishops of Victoria [Australia], Submission to the Committee to Examine In Vitro Fertilization, 
unpublished document (August 6, 1982). 

4. Victoria [Australia], Committee to Consider the Social, Ethical and Legal Issues Arising from In Vitro 
Fertilization (Chairman, Louis Waller), Interim report, unpublished document (September 1982). 

5. Medical Research Council [Great Britain], Research related to human fertilisation and embryology, 
British Medical Tournai 285:1480 (1982). 

6. Royal College of Obstetricians and Gynaecologists [Great Britain], Report of the RCOG Ethics Committee 
on In Vitro Fertilization and Embryo Replacement or Transfer, London, Chameleon Press (March 1983). 

7. Catholic Bishops' Joint Committee on Bio-Ethical Issues [Great Britain], In vitro fertilisation: morality 
and public policy, unpublished document (March 2, 1983). 

8. Royal Society [Great Britain], Human fertilization and embryology, London, Royal Society (March 1983). 
9. British Medical Association, Working Group on In-Vitro Fertilisation, Interim report on human in vitro 

fertilisation and embryo replacement and transfer, British Medical Tournai 286:1594 (1983). 
10. Victoria [Australia], Committee to Consider the Social, Ethical and Legal Issues Arising from In Vitro 

Fertilization (Chairman, Louis Waller), Report on donor gametes in NF, unpublished document (August 
1983). 



ETHICAL ISSUES IN HUMAN IN VITRO FERTILIZATION 225 

11. European Medical Research Councils, Advisory Subgroup, Human in-vitro fertilisation and embryo 
transfer, Lancet 2:1187 (1983). 

12. American Fertility Society, Ethical statement on in vitro fertilization, Fertility and Sterility 41:12 (1984). 
13. United Kingdom, Department of Health and Social Security, Report of the Committee of Inquiry into 

Human Fertilisation and Embryology (Chairman, Mary Warnock), London, Her Majesty's Stationery 
Office (July 1984). 

14. Victoria [Australia], Committee to Consider the Social, Ethical and Legal Issues Arising from In Vitro 
Fertilization, Report on the disposition of embryos produced by in vitro fertilization (Chairman, Louis 
Waller), Melbourne, F. D. Atkinson Government Printer (August 1984). 

15. Catholic Bishops of Victoria (n. 3), p. 6. 
16. Buster, J. E. et al., Non-surgical transfer of an in-vivo fertilised donated ovum to an infertility patient. 

Lancet 1:816 (1983). 
17. Catholic Bishops' Joint Committee on Bio-Ethics (see n. 7), p. 10. 
18. United States, Department of Health, Education, and Welfare, Ethics Advisory Board, Report and 

conclusions (n. 1), p. 101. 
19. Ibid., pp. 106-111. 
20. Medical Research Council [Great Britain] (n. 5), p. 1480. 
21. Royal Society [Great Britain] (n. 8), pp. 7-9, II. 
22. United Kingdom, Department of Health and Social Security (n. 13), pp. 60-61. 
23. Catholic Bishops' Joint Committee on Bio-Ethics (n. 7), p. 16. 
24. Gordon, J. W., and Ruddle, F. H., Integration and stable germ line transmission of genes injected into 

mouse pronuclei, Science 214: 1244 (1981). 
25. Anderson, W. F., Prospects for human gene therapy, Science 226:401 (1984). 
26. Short, R. V., Human in vitro fertilization and embryo transfer, in United States, Department of Health, 

Education, and Welfare, Ethics Advisory Board (n. I), Appendix, Essay 10, pp. 6-7. 
27. Medical Research Council [Great Britain] (n. 5), p. 1480. 
28. Royal Society [Great Britain] (n. 8), pp. 5-6. 
29. Ibid., p. 6. 
30. Ibid., p. 3. 
31. Ibid., p. 10. 
32. New, D. A. J., Studies of mammalian fetuses in vitro during the period of organogenesis, in Austin, C. R. 

(ed.), The mammalian fetus in vitro, London, Chapman and Hall (1973), pp. 15-65. 



17 

EUGENIC STERILIZATION IN THE UNITED 

STATES 

PHILIP R. REILLY, J.D., M.D. 
Department of Medicine 
Boston City Hospital 
818 Hamson Avenue 
Boston, MA 02118 

The most important event in the rise of state-supported programs to sterilize the feeble
minded, the insane, and criminals was the rediscovery in about 1900 of Mendel's breed
ing experiments. The elegant laws of inheritance were seductive, and a few influential 
scientists, convinced that even conditions such as pauperism were caused by defective 
germ plasm, rationalized eugenic programs. l But by the close of the nineteenth century, 
the science of eugenics was already well established. 

The founding father was Francis Galton, who, in 1864, began to study the heredity 
of talent. His investigations of the accomplishments of the children of eminent British 
judges first appeared in the popular press in 1865. 2 Four years later his book Heredity 
Genius: An Inquiry into Its Laws and Consequences3 provided a cornerstone for eugenics. 
A man obsessed with measuring, Galton returned to the problem of heredity many times 
throughout his long life. 4 

In the United States, evolutionary theory was complicated by the race problem. 
Some scientists argued that human races had degenerated from a common type and that 
color was a rough index of departure from the original (white) type.; Such notions 
accommodated the Old Testament and reinforced the convictions of Europeans and 
North Americans that the Negro was inferior. Particularly important was Morton's 1839 
study of the cranial volume of 256 skulls from the five major races. He reported that the 
average Caucasian skull was 7 cubic inches larger than the average Negro skull-a 
powerful finding to explain "obvious" cultural superiority. 6 

Another important progenitor of eugenical theory was Cesar Lombroso, an Italian 
criminologist. Lombroso argued that the behavior of many criminals was the ineluctable 
product of their germ plasm. During the postmortem on a famous brigand, Lombroso 
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noted a median occipital fossa, rarely found in human skulls, but commonly seen in 
rodents. That and similar findings convinced him that the criminal was "an atavistic 
being who reproduces in his person the ferocious instincts of primitive humanity and the 
inferior animals."7 Late-nineteenth-century American criminology felt his influence. For 
example, a Pennsylvania prison official wrote that "everyone who has visited prisons and 
observed large numbers of prisoners together has undoubtedly been impressed from the 
appearance of prisoners alone, that a large portion of them were bom to be criminals."8 

Perhaps the single most important event in the rise of eugenics was a report written 
by Richard Dugdale, a reform-minded New York prison inspector. At one upstate prison, 
he was struck by the large number of inmates who were relatives. He eventually amassed a 
pedigree spanning five generations that included 709 individuals, the collective offspring 
of an early Dutch settler, all with a propensity for almshouses, taverns, and brothels. His 
study of "the Jukes" had an immediate success with the general public. 9 The family 
entered American folklore and came to symbolize a new kind of sociological study, one 
that eugenicists would repeat and refine in the early years of the twentieth century. 

During the 1870s, there was a marked increase in the number of state institutions 
dedicated to the care of the feebleminded. But by 1880, lawmakers were reassessing their 
relatively generous funding of these institutions. The U. S. Census of 1880 alarmed those 
who cared for defective persons; it reported that whereas the general population had grown 
by 30%, the apparent increase in "idiocy" was 200%.10 By the 1880s, optimistic views on 
the educability of the feebleminded were fading, and there was a steady increase in the 
number of "custodial departments." The "Jukes" stimulated much interest in calculating 
the cost of providing for the nation's feebleminded, insane, or criminal. 

The rediscovery of Mendel's laws was timed perfectly to reinforce the popular suspi
cion that the defective classes were the products of tainted germ plasm. It prompted a 
deluge of articles on eugenics in the pages of the popular press. Between 1905 and 1909, 
there were 27 articles on eugenics listed in The Reader's Guide to Periodical Literature. 
From 1910 to 1914, there were 122 additional entries, making it one of the most refer
enced subjects in the index. Not a few of them were alarmist in tone. 

The popularity of this new subject owed much to Charles B. Davenport, the first 
director of the Station for Experimental Evolution at Cold Spring Harbor, New York. 
Trained in mathematics and biology (he took a Ph.D. from Harvard in 1892), young, and 
ambitious, Davenport was well placed to capture the dramatic implications of Men
delism. II After convincing the newly endowed Camegie Institute to create a research 
facility, he embarked on genetic studies in domestic animals and plants. But the appeal of 
human studies was irresistible, and he was soon publishing papers on the inheritance of 
eye color and skin color. 

In 1909, Davenport convinced Mrs. E. H. Harriman, the wealthy matron of a 
railroad fortune, to underwrite the creation of a Eugenic Record Office (ERO) for five 
years. His first task was to build a cadre of fieldworkers, young women trained to conduct 
family studies, to amass the raw data of eugenics. Progress was swift, and the ERO soon 
was publishing monographs arguing that degeneracy was highly heritable and that affected 
persons tended also to have large families. 12 
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Significant as these works were, the major eugenics document of this century was 
probably Goddard's 1912 study of "the Kallikaks." 13 In 1907, Goddard, a psychologist 
doing research at the Vineland Training School, traveled to Europe. In Paris, he visited 
Simon and Binet and learned their new methods for testing intelligence. When he 
returned to New Jersey, Goddard, closely assisted by an ERO-trained fieldworker, used 
the methods to study the families of Vineland patients. 

One family fascinated them. It was composed of two branches, both descendants of 
Martin Kallikak, a soldier in the Revolutionary War. While in tbe army, M-artin had got a 
girl in the "Piney Woods" pregnant. After the war, he married a respectable Quakcr maid 
and engendered a line of eminent New Jersey citizens. Goddard believed that this natural 
experiment proved the power of heredity. For generation after generation, the "Piney 
Woods" line produced paupers and feebleminded persons who, often unaware of their 
biological ties, sometimes worked as servants to their more eminent cousins. 

The Kallikak Family was an immediate success. Written in clear language, embel
lished with many photographs of the moronic, sinister-looking family, and relatively 
short, the book hit home with the public. Reprinted in 1913, 1914, 1916, and 1919, it 
earned Goddard not a little celebrity. Only recently did Stephen Gould discover that the 
photographs had been altered, thus casting doubt on the integrity of the entire enter
prise. 14 But in 1912 or 1919, one could hardly read The Kallikak Family without worry
ing about the consequences of childbearing by the weaker stock in the human family. 

The climate of nativism made a large number of Americans particularly receptive to 
the argument that, if the wrong people had too many children, the nation's racial vigor 
would decline. No study of eugenic sterilization in the United States can ignore the 
impact of immigration. The history of the growth of nineteenth-century America is a 
history of immigration. The first of four great waves rolled across the land in the 1840s. 
During the 1890s, immigration exceeded the wildest predictions, rising from 225,000 in 
1898 to 1,300,000 in 1907. Large-scale assimilation was painful, sometimes agonizing. 
Perhaps the most dramatic perturbation was competition for jobs. Despite their commit
ment to internationalism, even the great unions favored restrictive immigration laws. 
Several states passed laws excluding immigrants from the public works. 15 

Beginning about 1875 proposals to curtail the entry of aliens became a perennial 
topic before the U.S. Congress. The earliest laws were stimulated by fears in California 
that the importation of coolie labor had gone too far. Starting with the "Chinese Exclu
sion Acts," the federal government built the walls even higher. In 1882, a new law 
expressly excluded lunatics, idiots, and persons likely to become a public charge. During 
the late 1890s, the most ardent restrictionists sought to condition entry on a literacy test, 
but success in Congress was damped by President Cleveland's veto. 

The early responses to fears of a rapidly growing number of defective persons were 
proposals that they be incarcerated. The first asylum dedicated to segregating feeble
minded women during their reproductive years was opened in New York in 1878. But by 
the 1890s, it was obvious that only a tiny fraction of feebleminded women would ever be 
institutionalized. This harsh reality engendered a successful campaign to enact laws to 
prohibit marriage by the feebleminded, epileptics, and other "detective" types. Beginning 
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with Connecticut in 1895, many states passed eugenic marriage laws, but this solution 
was unenforceable. Even the eugenicists dismissed it as ineffective. 16 

Perhaps the most lurid alternative to proposals for lifetime segregation was mass 
castration. Although never legally implemented, proposals to castrate criminals were 
seriously debated in a few state legislatures during the 1890s.17 With the development of 
the vasectomy, a socially more acceptable operation, procastration arguments (usually 
aimed at male criminals) faded. 

THE SURGICAL SOLUTION 

The first American case report of a vasectomy was by Albert Ochsner, a young 
Chicago surgeon. He argued that the vasectomy could eliminate criminality inherited 
from the "father's side" and that it "could reasonably be suggested for chronic inebriates, 
imbeciles, perverts and paupers."IS Three years later, H. C. Sharp, a surgeon at the 
Indiana Reformatory, reported the first large study on the effects of vasectomy. He 
claimed that his 42 patients felt stronger, slept better, performed more satisfactorily in the 
prison school, and felt less desire to masturbate! Sharp urged physicians to lobby for a law 
to empower directors of state institutions "to render every male sterile who passes its 
portals, whether it be almshouse, insane asylum, institute for the feebleminded, refor
matory or prison."19 

In 1907, the governor ofIndiana signed the nation's first sterilization law. It initiated 
the involuntary sterilization of any habitual criminal, rapist, idiot, or imbecile committed 
to a state institution whom physicians diagnosed as "unimprovable." Having operated on 
200 Indiana prisoners, Sharp quickly emerged as the national authority on eugenical 
sterilization. A tireless advocate, he even underwrote the publication of a pamphlet 
Vasectomy.20 In it, he affixed tear-out post cards so that readers could mail a preprinted 
statement supporting compulsory sterilization laws to their legislative representatives. 

Although the simplicity of the vasectomy attracted their attention to defective males, 
the eugenicists were also concerned with defective women. But the salpingectomy was not 
yet perfected, and the morbidity from intraabdominal operations was high. Eugenic 
theoreticians had little choice but to support the long-term segregation of feebleminded 
women. They were, however, comforted in their belief that most retarded women became 
prostitutes and were rendered sterile by pelvic inflammatory disease. 21 

Prosterilization arguments peaked in the medical literature in 1910, when roughly 
one half of the 40 articles published since 1900 appeared. The articles almost unan
imously favored involuntary sterilization of the feebleminded. Appeals to colleagues that 
they lobby for enabling laws were commonly heard at meetings of state medical so
cieties. 22 At the annual meeting of the American Medical Association, Sharp enthralled 
his listeners with reports on a series of 456 vasectomies performed on defective men in 
Indiana. After hearing him, a highly placed New Jersey official announced that he would 
seek a bill for the compulsory sterilization of habitual criminals in his state. 23 New Jersey 
enacted such a law 18 months later. 
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The most successful physician lobbyist was F. W. Hatch, Secretary of the State 
Lunacy Commission in California. In 1909, he drafted a sterilization law and helped 
convince the legislature (made highly sensitive to eugenic issues by the influx of "racially 
inferior" Chinese and Mexicans) to adopt it. After the law was enacted, Hatch was 
appointed General Superintendent of State Hospitals and was authorized to implement 
the new law. Until his death in 1924, Hatch directed eugenic sterilization programs in 10 
state hospitals and approved 3,000 sterilizations, nearly half the nation's total. 24 

THE EARLY STERILIZATION LAWS 

In studying the rapid rise of the early sterilization legislation, one is hampered by a 
paucity of state legislative historical materials. 25 Four small, but influential, groups 
lobbied hard for these laws: physicians (especially those working at state facilities), scien
tific eugenicists, lawyers and judges, and a striking number of the nation's richest families. 
There were, of course, opponents as well. But except for a handful of academic so
ciologists and social workers, they were less visible and less vocal. 

The enthusiastic support that America's wealthiest families provided to the eugenics 
movement is a most curious feature of its history. First among many was Mrs. E. H. 
Harriman, who almost single-handedly supported the ERO in its first five years. The 
second largest financial supporter of the ERO was John D. Rockefeller, who gave it $400 
each month. Other famous eugenic philanthropists included Dr. John Harvey Kellogg 
(brother to the cereal magnate), who organized the First Race Betterment Conference 
(1914), and Samuel F els, the Philadelphia soap manufacturer. Theodore Roosevelt was 
an ardent eugenicist, who favored large families to avoid racial dilution by the weaker 
immigrant stocks. 26 

Of the few vocal opponents to the eugenics movement, Alexander Johnson and 
Franz Boas were the most important. Johnson, leader of the National Conference of 
Charities and Correction, thought that sterilization was less humane than institutional 
segregation. He dreamed of "orderly celibate communities segregated from the body 
politic," where the feebleminded and the insane would be safe and could be largely self
supporting. 27 Boas, a Columbia University anthropologist, conducted a special study for 
Congress to determine whether immigrants were being assimilated into American 
culture. His findings argued that Hebrews and Sicilians were easily assimiliable-a con
clusion that was anathema to eugenicists. 28 

The extraordinary legislative success of proposals to sterilize defective persons sug
gests that there was substantial support among the general public for such a plan. Between 
1905 and 1917, the legislatures of 17 states passed sterilization laws, usually by a large 
majority vote. Most were modeled after the "Indiana plan," which covered "confirmed 
criminals, idiots, imbeciles, and rapists." In Indiana, if two outside surgeons agreed with 
the institution's physician that there was no prognosis for "improvement" in such persons, 
they could be sterilized without their consent. In California, the focus was on sterilizing 
the insane. The statute permitted authorities to condition a patient's discharge from a state 
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hospital on undergoing sterilization. California law was unique in requiring that the 
patient or the family consent to the operation, but as the hospitalization was of indetermi
nant length, people rarely refused sterilization; thus the consent was rendered nugatory. 29 

How vigorously were these laws implemented? From 1907 to 1921, 3,233 steriliza
tions were performed under state law. A total of 1,853 men (72 by castration) and 1,380 
women (100 by castration) were sterilized. About 2,700 operations were performed on the 
insane, 400 on the feebleminded, and 130 on criminals. California's program was by far 
the largest. 30 

Sterilization programs ebbed and flowed according to the views of key state and 
institutional officials. For example, in 1909, the new governor of Indiana squashed that 
state's program. In New York, activity varied by institution. In the State Hospital at 
Buffalo, the superintendent, who believed that pregnancy exacerbated schizophrenia, 
authorized 12 salpingectomies, but in most other hospitals, no sterilizations were permit
ted despite the state law. Similar idiosyncratic patterns were documented in other states. 31 

The courts were unfriendly to eugenic policy. Between 1912 and 1921, eight laws 
were challenged, and seven were held unconstitutional. The first two cases were brought 
by convicted rapists who argued that sterilization violated the Eighth Amendment's prohi
bition of cruel and unusual punishment. The Supreme Court of the State of Washington, 
impressed by Dr. Sharp's reports that vasectomy was simple, quick, and painless, upheld 
its state law. 32 But a few years later, a federal court in Nevada ruled that the vasectomy 
was an "unusual" punishment and struck down a criminal sterilization law. 33 Peter 
Feilerl, the appellant in the Washington case, was probably the only man ever forced to 
undergo a vasectomy pursuant to a law drafted expressly as a punitive rather than an 
eugenic measure. 

In six states (New Jersey, Iowa, Michigan, New York, Indiana, and Oregon), con
stitutional attacks were leveled at laws that authorized the sterilization of feebleminded or 
insane persons who resided in state institutions. The plaintiffs argued that laws aimed only 
at institutionalized persons violated the Equal Protection Clause and that the procedural 
safeguards were so inadequate that they ran afoul of the Due Process Clause. All six courts 
invalidated the laws, but they were divided in their reasoning. The three that found a 
violation of the Equal Protection Clause did not clearly oppose eugenic sterilization; their 
concern was about uniform treatment of all feebleminded persons. The three that relied 
on due process arguments to reject the laws were more antagonistic to the underlying 
policy. An Iowa judge characterized sterilization as a degrading act that could cause 
"mental torture."34 

From 1918 to 1921, the years during which these cases were decided, sterilization 
laws faded as quickly as they had appeared. One reason that the courts were less sym
pathetic to sterilization laws than the legislatures had been was that sterilization petitions 
(like commitment orders) touched the judiciary's historic role as protector of the weak. 
The judges demanded clear proof that the individual would benefit from being sterilized. 
Another important reason was that scientific challenges to eugenic theories about crime 
had appeared. For example, two physicians who studied 1,000 recidivists to determine 
whether inheritance was a factor in criminal behavior found "no proof of the existence of 
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hereditary criminalistic traits. "35 But their voices were soon lost in the storm as another 
huge wave of immigrants swept across America. 

THE RESURGENCE OF THE STERILIZATION MOVEMENT 

Despite the judicial rejection of the earlier laws, after World War I arguments that 
mass eugenic sterilization was critical to the nation's "racial strength" resurfaced. Proba
bly the major impetus was the sudden arrival of hundreds of thousands of southeastern 
European immigrants. 36 The xenophobia triggered by this massive influx had widespread 
repercussions. It reinforced concern about the dangers of miscegenation and helped to 
renew interest in biological theories of crime. 

The concurrent concern about miscegenation reflected the weakening of southern 
white society's control over the lives of blacks. During the eighteenth and nineteenth 
centuries, the southern states forbade marriages between whites and Negroes. After the 
Civil War, the burgeoning "colored" population (largely a product of institutionalized 
rape before then) stimulated amendments that redefined as "Negro" persons with ever 
smaller fractions of black ancestry. 37 This trend culminated when Virginia enacted a 
marriage law that defined as white "one who has no trace whatsoever of any blood other 
than Caucasian." It forbade the issuance of marriage licenses until officials had "reason
able assurance" that statements about the color of both the man and the woman were 
correct, voided all existing interracial marriages (regardless of whether they had' been 
contracted legally elsewhere), and made cohabitation by such couples a felony. Several 
other states enacted laws modeled on the Virginia plan. It was not until the 1940s that 
states began to repeal miscegenation laws, and only recently did the U. S. Supreme Court 
declare them to be unconstitutional. 38 

The early 1920s were also marked by an interest in biological theories of criminality 
somewhat akin to those legitimized by Lombroso. Orthodox criminologists were not 
responsible for this development. 39 The notion of biologically determined criminality was 
fostered largely by tabloid journalists and a few eugenically minded officials. For example, 
World's Work, a popular monthly, featured five articles on the biological basis of crime. 
One recounted the innovative efforts of Harry Olson, Chief Justice of the Chicago 
Municipal Court. Convinced that most criminals were mentally abnormal, Olson started 
a Psychopathic Laboratory and hired a psychometrician to develop screening tests to 
identify people with criminal minds. 40 

During the 1920s, many eugenics clubs and socicties sprouted, but only two, the 
American Eugenics Society (AES) and the Human Betterment Foundation (HBF), ex
erted any significant influence on the course of eugenic sterilization. The AES was 
conceived at the Second International Congress of Eugenics in 1921. Dr. Henry Fairfield 
Osborn, President of the American Museum of Natural History, and a small group of 
patrician New Yorkers initiated the society. By 1923, it was sufficiently well organized to 
lobby against a bill to support special education for the handicapped, an idea that it 
considered dysgenic. 
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In 1925, the AES relocated to New Haven, Connecticutt. For the next few years, its 
major goal was public education. The Creat Depression caused a great fall in donations, 
and when Ellsworth Huntington, a Yale geographer, became president in 1934, the 
society was moribund. With the aid of a wealthy relative of the founder, Huntington 
breathed new life into the organization and realized that politically the AES would fare 
better if it pushed "positive" eugenics policies, such as family planning and personal 
hygiene. By 1939, the AES had dissociated itself from hard-core sterilization advocates. 

The wealthiest eugenics organization was the Human Betterment Foundation (HBF), 
started by California millionaire Ezra Cosney, who in 1926 convened a group of experts to 
study the efficacy of California's sterilization program. This group eventually published 
over 20 articles confirming the safety of being sterilized and concluded that the state had 
benefitted. Cosney was convinced that a massive sterilization program could reduce the 
number of mentally defective persons by one half in "three or four generations. "41 

For five years after sterilization statutes were struck down by the courts, there was 
little legislative activity. Then, in 1923, four states (Oregon, Montana, Delaware, and 
Ohio) enacted new laws, and by 1925, eight other states had followed suit. The new 
statutes were drafted with much greater regard for constitutional issues. Besides frequently 
requiring the assent of parents or guardians, the laws preserved the right to a jury trial of 
whether the patient was "the potential parent of socially inadequate offspring." Despite 
concern about the Equal Protection Clause, most laws were still aimed only at institu
tionalized persons. 

Opponents of sterilization quickly attacked the new laws. Battle was joined in Michi
gan and Virginia. In June 1925, the highest Michigan court ruled that the state's steriliza
tion statute was "justified by the findings of Biological Science. "42 But the crucial case 
involved a test of the Virginia law. Dr. A. S. Priddy, Superintendent of the State Colony 
for Epileptics and Feeble-Minded, filed a sterilization petition to test the judicial waters. 
Carefully amassing a wealth of proeugenic testimony, he shepherded the case through the 
courts. His strategy paid off. In May 1927, Oliver Wendell Holmes, writing for the 
majority of the U. S. Supreme Court, upheld involuntary sterilization of the feeble
minded, concluding: 

It is better for all the world, if instead of waiting to execute degenerative offspring for 
crime, or to let them starve for their imbecility, society can prevent those who are 
manifestly unfit from continuing their kind. The principle that sustains compulsory 
vaccination is broad enough to cover cutting the Fallopian tubes. 43 

YEARS OF TRIUMPH 

The Supreme Court's decision to uphold the Virginia law accelerated the pace of 
legislation: in 1929, nine states adopted similar laws. As was the case before W orId War I, 
a small group of activists from influential quarters persuaded scientifically unsophisticated 
legislators that sterilization was necessary, humane, and just. 
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The lobbyists succeeded in part because of favorable views expressed in the medical 
profession. During 1927-1936, about 60 articles, the vast majority in favor of eugenic 
sterilization, appeared. In the general medical community, support was strong, but not 
uniform. Only 18 state medical societies officially backed sterilization programs. 44 

The legislative victories of the early 1930s were impressive, but the crucial measure 
of whether eugenic notions triumphed is to count the number of sterilizations. Data from 
surveys that were conducted by the Human Betterment Foundation and other groups 
permit minimal estimates of the extent of mass sterilization and compel some striking 
conclusions: 

1. Between 1907 and 1963, there were eugenic sterilization programs in 30 states. 
More than 60,000 persons were sterilized pursuant to state laws. 

2. Although sterilization reached its zenith during the 1930s, several states vig
orously pursued this activity throughout the 1940s and 1950s. 

3. At a given time, a few programs were more active than the rest. In the 1920s and 
1930s, California and a few midwestern states were most active. After World 
War II, several southern states accounted for more than half of the involuntary 
sterilizations performed on institutionalized persons. 

4. Beginning in about 1930, there was a dramatic rise in the percentage of women 
who were sterilized. 

5. Revulsion with Nazi sterilization policy did not curtail American sterilization 
programs. Indeed, more than one half of all eugenic sterilizations occurred after 
the Nazi program was fully operational. 

During 1929-1941, the Human Betterment Foundation conducted annual surveys 
of state institutions to chart the progress of sterilization. Letters from hospital officials 
indicate what factors influenced the programs. The most important determinants of the 
scope of a program's operation seems to have been the complexity of the due process 
requirements of the relevant laws, the level of funding, and the attitudes of the superin
tendents themselves. The HBF surveys strongly suggest that the total number of steriliza
tions performed on institutionalized persons was underreported. Respondents frequent
ly indicated that eugenic operations were conducted outside the confines of state hospi

tals. 45 

Until 1918, there were only 1,422 eugenic sterilizations reportedly performed pur
suant to state law. Ironically, the sterilization rate began to rise during the very period 
when the courts were rejecting the first round of statutes (1917-1918). From 1918 to 
1920, there were 1,811 reported sterilizations, a fourfold increase over the annual rate 
during the prior decade. During the 1920s, annual sterilization figures were stable. But in 
1929, there was a large increase in sterilizations. Throughout the 1930s, more than 2,000 
institutionalized persons were sterilized each year, triple the rate of the early 1920s. 

This rapid increase reflected changing concerns and changing policy. In the Great 
Depression years, the superintendents of many hospitals, strapped by tight budgets, decid-
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ed to sterilize mildly retarded young women. Before 1929, about 53% of all eugenic 
sterilizations had been performed on men. Between 1929 and 1935, there were 14,651 
reported operations, 9,327 on women and 5,324 on men. In several states, (e.g., Min
nesota, and Wisconsin), virtually all the sterilized persons were women. This fact be
comes even more impressive when one recognizes that salpingectomy incurred a rela
tively high morbidity and a much higher cost than did vasectomy. In California, at least 
five women died after undergoing eugenic sterilization.46 

During the 1930s, institutionalized men were also being sterilized in unprecedented 
numbers, largely because of the great increase in the total number of state programs. 
Unlike the "menace of the feebleminded" that had haunted policy before World War I, 
the new concern was to cope with harsh economic realities. As the superintendents saw it, 
fewer babies born to incompetent parents might mean fewer state wards. 

The triumph of eugenic sterilization programs in the United States during the 1930s 
influenced other nations. Canada, Germany, Sweden, Norway, Finland, France, and 
Japan enacted sterilization laws. The most important events took place in Germany, 
where the Nazis sterilized more than 50,000 "unfit" persons within one year of enacting a 
eugenics law. 

The German interest in eugenics had roots that twined with nineteenth-century 
European racial thought, a topic beyond the scope of this chapter. In the early years of 
this century, there was a spate of books that preached the need to protect Nordic germ 
plasm. A German eugenics society was formed in 1905, and in 1907, the first (unsuc
cessful) sterilizatIon bill was offered in the Reichstag. The devastation of World War I 
halted the German eugenic movement, but by 1921, groups were again actively lobbying 
for eugenics programs. Hitler advocated eugenic sterilization as early as 1923. 

When the Nazis swept to power, they quickly implemented a program to encourage 
larger, healthier families. Tax laws were restructured to favor childbearing. In 1933, a 
companion law was enacted to prevent reproduction by defective persons. The work of 
Gosney and Popenoe was extremely influential on the Nazi planners. 47 

The law created a system of "hereditary health courts," which judged petitions 
brought by public health officials that certain citizens burdened with one of a long list of 
disorders (feeblemindedness, schizophrenia, manic-depressive insanity, epilepsy, Hun
tington's chorea, hereditary blindness, hereditary deafness, severe physical deformity, and 
habitual drunkenness) would be subjected to compulsory sterilization. In 1934, the courts 
heard 64,499 petitions and ordered 56,244 sterilizations, for a "eugenic conviction" rate 
of 87%.48 In 1934, the German Supreme Court ruled that the law applied to non
Germans living in Germany, a decision that had special import for Gypsies. From 1935 
through 1939, the annual number of eugenic sterilizations grew rapidly. Unfortunately, 
key records perished during World War II. But in 1951, the "Central Association of 
Sterilized People in West Germany" charged that, from 1934 to 1945, the Nazis sterilized 
3,500,000 people, often on the flimsiest pretext. 49 

The Nazi program was eugenics run amok. In the United States, no program even 
approached it in scope or daring. But there is no evidence to support the argument, 
frequently heard, that stories of Nazi horrors halted American sterilization efforts. 
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THE QUIET YEARS 

With the onset of World War II, there was a sharp decline in the number of eugenic 
sterilizations in the United States. Although manpower shortages (surgeons were unavail
able) directly contributed to the decline, other factors were also at work. In 1939, the 
Eugenics Record Office closed its doors; in 1942, the Human Betterment Foundation also 
ceased its activities. Later that year, the U. S. Supreme Court, considering its first ster
ilization case in 15 years, struck down an Oklahoma law that permitted certain thrice
convicted felons to be sterilized. 50 After the war, as the horror of the Nazi cugenics 
movement became more obvious, the goals of the lingering American programs became 
more suspect. Yet, despite these changes, many state-mandated sterilization programs 
continued, albeit at a reduced level of activity. 

Between 1942 and 1946, the annual sterilization rate dropped to half that of the 
1930s. Reports of institutional officials make it clear that this decline was largely due to a 
lack of surgeons and nurses. 51 There is little evidence to suggest that the Supreme Court 
decision had a major impact. Avoiding an opportunity to broadly condemn involuntary 
sterilization and overrule Buck v. Bell, 52 the justices demanded instead that such practices 
adhere to the precept of the Equal Protection Clause that like persons be treated in a 
similar fashion. The Oklahoma law was struck down because it spared certain "white
collar" criminals from a punitive measure aimed at other thrice-convicted persons, not 
simply because it involved sterilization. 

During the late 1940s, there was no definite indication that sterilization programs 
were about decline. After hitting a low of 1,183 in 1944, there were 1,526 operations in 
1950. Slight declines in many states were balanced by rapid increases in North Carolina 
and Georgia. By 1950, however, there were bellwether signs that sterilization was in 
disfavor even among institutional officials. For example, during the 1930s and 1940s, 100 
persons in San Quentin prison had been sterilized each year. But in 1950, new officials at 
the California Department of Correction were "entirely averse" to the program. 53 During 
that year, sterilization bills were considered in only four states, and all were rejected. 54 

There were major changes in state sterilization programs in 1952. The California 
program, for years the nation's most active, was moribund, dropping from 275 steriliza
tions in 1950 to 39 in 1952. By that year, Georgia, North Carolina, and Virginia (having 
sterilized 673 persons) were responsible for 53% of the national total. General declines in 
most other states continued throughout the 1950s, and by 1958, these three states were 
responsible for 76% (574 persons) of the reported operations. The North Carolina pro
gram was unique in that it was directed largely at noninstitutionalized rural young 
women. 55 As recently as 1963, the state paid for the eugenic sterilization of 193 persons, 
of whom 183 were young women. 56 Despite their persistence, the southern programs 
must be seen as a local eddy in a tide of decline. 

INVOLUNTARY STERILIZATION TODAY 

During the 1960s, the practice of sterilizing retarded persons in state institutions 
virtually ceased. But the laws remained. In 1961, there were eugenic sterilization laws on 
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the books of 28 states, and it was possible to perform involuntary sterilizations in 26. 57 

Between 1961 and 1976, five laws were repealed, six were amended (to improve pro
cedural safeguards), and one state (West Virginia in 1975) adopted its first sterilization 
statute. Currently, eugenic sterilization of institutionalized retarded persons is permissible 
in 19 states, but the laws are rarely invoked. A few states have enacted laws that expressly 
forbid the sterilization of any persons in state institutions. 

If the mid-1930s saw the zenith of eugenic sterilization, the mid-1960s saw its nadir. 
But the pendulum of policy continues to swing. The late 1960s saw the first lawsuits 
brought by the parents of non institutionalized retarded females arguing that sterilization 
was both economically essential and psychologically beneficial to theii efforts to maintain 
their adult daughters at home. 58 

In 1973, the debate over sterilzing institutionalized persons who officials had decided 
were unfit to be parents flared in the media. The mother of a young man whom physi
cians at the Partlow State School in Alabama wished to sterlize challenged the constitu
tionality of the enabling statute. When Alabama officials cleverly argued that they did not 
need statutory authority as long as consent was obtained from the retarded person, the 
federal judge not only overturned the law but decreed strict guidelines to control the 
process of performing "voluntary" sterilizations at Partlow. The key feature was the 
creation of an outside committee to review all the sterilization petitions. 59 

Also in 1973, the U. S. Department of Health, Education, and Welfare (HEW) 
became enmeshed in a highly publicized sterilization scandal. That summer, it was 
reported that an Alabama physician working at a family-planning clinic funded by HEW 
had sterilized several young, poor black women without their consent. The National 
Welfare Rights Organization joined with two of the women and sued to block the use of 
all federal funds to pay for sterilizations. This move prompted HEW to draft strict 
regulations governing the use of federal money for such purposes, but a federal judge 
struck them down and held that HEW could not provide sterilization services to legally 
incompetent persons. 60 Revamped several times, the HEW guidelines were the subject 
of continuous litigation for five years. Late in 1978, "final rules" were issued that prohib
ited the sterilization of some persons (those under 21, and all mentally incompetent 
persons) and demanded elaborate consent mechanisms when a competent person re
quested to undergo sterilization to be paid for by public funds. 61 

During the last few years; the debate over sterilizing the mentally retarded, although 
no longer cast in a eugenic context, reheated. The key issue was to resolve the tensions 
between the society's duty to protect the incompetent person and the right of that person 
to be sterilized. Of course, exercise of this right presupposes that a family member or 
guardian is, in fact, properly asserting a right that the subject is incapable of exercising on 
her own (almost all requests are filed on behalf of retarded young women), a matter to 
which judges devote most of their attention. The court must be convinced that the 
operation will benefit the patient. 

More than 20 appellate courts have been asked to consider sterilization petitions. 
This spate of litigation has resulted because physicians are now extremely reluctant to run 
the risk of violating the civil rights of the retarded. The courts have split sharply. In the 
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absence of express statutory authority, six high courts have refused to authorize steriliza
tion orders. 62 

In the more recent decisions, most appellate courts have ruled that (even without 
statutory authorization) local courts of general jurisdiction do have the power to evaluate 
petitions to sterilize retarded persons. In a leading case, the highest court in New Jersey 
held that the parents of an adolescent girl with Down syndrome might obtain surgical 
sterilization for her if they could provide clear and convincing evidence that it was in "her 
best interests. "63 Since then, high courts in Colorado, Massachusetts, and Pennsylvania 
have ruled in a similar manner. These decisions promise that, in the future, the families 
of some retarded persons will be able to obtain sterilizations for them, regardless of their 
institutional status. 

The great era of sterilization has passed. Yet, grim reminders of unsophisticated 
programs that once flourished linger. In Virginia, persons sterilized for eugenic reasons 
decades ago have sued the state, claiming a violation of their civil rights. Although they 
lost their argument that the operations were performed pursuant to an unconstitutional 
law, litigation over whether the state failed in its duty to inform them of the consequences 
of the operations continues. From pretrial discovery, it appears likely that not a few of the 
persons who were sterilized were not retarded. 64 

What of the future? Is the saga of involuntary sterilization over? Our knowledge of 
human genetics makes the return of mass eugenic sterilizations unlikely. However, it is 
more difficult to predict the future of sterilization programs founded all other arguments. 
During the 1960s, a number of state legislatures considered a bill to tie welfare payments 
to "voluntary" sterilization. 65 In 1980, a Texas official made a similar suggestion. 66 

Unscientific opinion polls conducted by magazines and newspapers in Texas and Mas
sachusetts found significant support for involuntary sterilization of the retarded. 67 

Although it is unlikely to happen in the United States, the pressing demands of 
population control in India and China have resulted in social policies that create strong 
incentives to be sterilized. Since launching the "one-child" program in 1979, China has 
rapidly altered the social fabric of 1 billion people. 68 As our resources continue to shrink 
and our earthly neighborhood becomes more crowded, compulsory sterilization may 
someday be as common as compulsory immunizations, but the eugenic vision will no 
longer provide its intellectual rationale. 
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DISCUSSION 

MR. NORMAN FOST: As I'm sure you realize, what is going on today, in part, is a reaction 
against sterilization excesses, although excesses and eugenic ideas are alive in other 
ways than sterilization. We do have a reaction, and one of them involves the case Ruth 
Macklin just mentioned. As you know, in Wisconsin, a State Supreme Court Decision 
has made it impermissible to sterilize a retarded person involuntarily even when preg
nancy is a significant risk and such pregnancy would offer little or no benefit and 
probably considerable harm, psychological and otherwise. The Wisconsin Supreme 
Court said that, in the absence of a statute, it would not bc permissible to do that. 
Realizing the dangers of statutes and the excesses, I wonder if you could concisely tell 
us what sort of enabling statutes you would favor, if any, that would allow these 
therapeutic sterilizations. 

DR. PHILIP R. REILLY: I detect several trends in the current legal climate. One is for the 
courts to take a very conservative approach and to wait for enabling legislation. In other 
states, there's been a willingness for higher courts to say that courts of lower jurisdiction 
should have the right to act on such petitions without enabling legislation. I personally 
would not let "excesses in the past" take away rights from a family or a retarded 
individual. After all, a retarded individual, in my view, has as much right to be 
sterilized if he or she wishes, or if any appropriate proxy directs in his or her behalf, as 
anyone else. To be overly paternalistic is an ethical crime in the other direction. So I 
am opposed to states that take such an inflexible approach to the problem. 

Ms. SYLVIA RUBIN (Columbia Prcsbyterian Medical Center): Professor Dickens, as a 
geneticist, I am specifically involved with genetic counseling, and I deal almost daily 
with issues that have been presented in this symposium. My question involves problems 
that will certainly come up with surrogate mothers but can involve any pregnancy. 
Can, for instance, a husband legally restrict a wife or a couple restrict a surrogate 
mother from smoking during pregnancy or drinking alcoholic beverages, and if so, how 
can the restriction be enforced? Both of these are harmful to a developing fetus. What 

243 



244 DISCUSSION 

about the birth of an anomalous child? I'm sure everyone here knows there is a 2%-3% 
risk of any baby's being born with a severe defect. Is it genetic? Or can it be due to, or 
blamed on, the transplant process, whatever that process may be, and thereby, the 
physicians or anyone involved in the process would be to "blame." Or could the blame 
be put on an environmental factor in the womb and thereby be the "fault" of the 
surrogate mother? Are there precedents for lawsuits before or after delivery for any of 
these problems? As a scientist without any real legal knowledge, I feel that the potential 
problems haven't even begun to be recognized, and I wonder whether there's anything 
that individuals cannot be sued for regarding childbearing. 

MR. BERNARD M. DICKENS: The problems certainly exists. I think you've located them 
in the right arena, in that they are inherent in childbearing. They're not special to 
surrogate motherhood. Where one has an adequately drafted agreement, one would 
expect the potential surrogate to give contractual guarantees about her conduct, such as 
not smoking, not drinking, and not having recourse to vigorous exercise. If a woman 
gives that guarantee, there would be no means of enforcement by specific restraints. On 
the other hand, a breach of contract could affect subsequent matters: it could affect her 
being entitled to payment, or to a bonus on the delivery of a healthy as opposed to an 
unhealthy child. In that sense, one could try to anticipate the problem and try to reduce 
it, but one couldn't eliminate it. 

The question arises whether a woman who serves as a surrogate would have the 
right of recourse to nontherapeutic abortion if she chose to break the contract. The 
contract provisions could anticipate that right through a system either of sanctions or of 
proportionate rewards. There might also be a special obligation on those who screen 
potential surrogate mothers to eliminate those who would predictably pursue a wanton 
or inimical lifestyle. In a sense, one could try to deal with it. 

Regarding the risk of anomalies (as you say, 2%-3% in "ordinary" pregnancies), 
one would have to rely on the doctrine of informed consent, so that both the social 
parents and the surrogate mother are aware of the inherent risk. It's fairly clear that the 
social parents would have obligations to accept the child even if it was born with 
anomalies. Some current contracts not only point out these risks but go so far as to 
require the payment of an insurance premium regarding the surrogate mother, her life, 
and perhaps her health. These are techniques of anticipation of problems and accom
modation to them. 

Regarding lawsuits, there is a so-called action for wrongful birth. The difficulty 
with surrogate motherhood is that one considers the action of the child, and that would 
be an action for a wrongful life (or sometimes for "dissatisfied life"). The courts fairly 
uniformly have rejected these claims. Indeed, only three decisions-two from Califor
nia, and one from Washington State-have allowed children to sue for wrongful life. 
The philosophy underlying wrongful life actions is very complex and contentious. To 
that extent, I think that one could say that, if the alternative to the child's being born 
with the handicap is the child's not being conceived or, having been conceived, not 
being born, then all but two jurisdictions would conclude that wrongful life is not a 
legal cause of action. One normally sues for compensation: the measure of damages is 
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the difference between the condition that one has and the position one would have 
been in had the wrong not occurred. The courts can accommodate the difference 
between normality and abnormality. They can't accommodate very easily the dif
ference between abnormality and what the New Jersey Supreme Court calls the "utter 
void of non-existence." 

Ms. TABITHA M. POWLEDGE (Bio/Technology Magazine): I'm a little troubled by the 
way in which we use the word eugenics, which has become a kind of umbrella term. 
Yesterday, we were talking about it mainly in the context of making changes in the gene 
pool. Today, Dr. Reilly used it in one context to mean either allowing the old or the 
handicapped to die or actually engaging in active killing, and this is a usage also 
honored by time. That is a preamble to my reiterating a suggestion I have made to Dr. 
Reilly before, that his extremely interesting data showing a change from sterilization of 
men to sterilization of women reveal a movement away from eugenic thinking, at least 
in the strict sense of alterations in the gene pool. The arguments for sterilizing men 
were very often couched in terms of not passing on criminal genes or genes for 
alcoholism and so forth, whereas the arguments for sterilizing women (beginning in the 
early 1930s) are couched in terms such as, "this woman is retarded," and she is 
therefore "not equipped to care for a child," or "This woman is retarded and therefore 
the state will have to bear the burden of caring for the child." I suppose you could say 
that that's eugenics once removed, but it seems to me to be quite a different sort of 
motivation from preserving the gene pool from harm. Would you comment? 

DR. PHILIP R. REILLY: I agree with you that where we diverge may depend on how 
precisely we use the term eugenics. My view is that the restatement of the rationale for 
sterilizing young retarded women came about because the purely genetic argument for 
sterilization was beginning to fade, that is, as more and more people said, "The 
simplified views of Davenport and Loughlin don't hold." People who still didn't want 
those retarded folks to have babies sought a new explanation and turned to the social 
cost argument. In fact, they still passionately believed that the retarded had bad genes 
and shouldn't be reproducing. I think that's part of it. I also do agree with you that there 
is still a eugenic argument implicit in what they did even if it is one step removed. But I 
think the original letters and the literature suggest that they were seeking a more 
palatable policy explanation to continue the same archaic eugenic goals. 

Ms. TABITHA M. POWLEDGE: Was it a cover-up argument or was it a real argument? You 
made the case that the Great Depression provided all sorts of financial constraints. 

DR. PHILIP R. REILLY: I think it was a combination. I think there was definitely an impact 
of the Depression. One of the things that many of these state institutions did was to 
create a revolving door, where they admitted young women (there's some evidence that 
a significant number of them were not retarded by today's standards), sterilized them, 
and sent them out in a matter of weeks, so that they could not have children who would 
turn up in the institutions 20 years later. That suggests to me a financial argument to 
some degree. But when you become familiar with the people who were running these 
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policies, you know they really thought that these women had bad genes, too. If you 
read their private letters, you see what they thought about. 

Ms. TABITHA M. POWLEDGE: So it really was a mixture of motivations? 

DR. PHILIP R. REILLY: That's my own feeling. 

Ms. TABITHA M. POWLEDGE: To Bernard Dickens: I was absolutely fascinated to sud
denly be faced with the notion that it is our tax laws that are going to solve all our 
regulatory problems. You may well be right. Are there any present examples where the 
taxing authorities in any country have made decisions on the questions you raised? 

DR. BERNARD M. DICKENS: No, they remain very open. The difficulty is that a lump 
sum payment under an agreement could well be a payment under an unlawful agree
ment. That's not to say it's not taxable, but the tax authorities haven't made any 
systematic response. 

Ms. BARBARA KATZ ROTHMAN (City University of New York): You called for an an
thropologist to give us some language. As a sociologist, I would like to say that we don't 
have to look beyond our own culture and society. We have some language to use for the 
issue of surrogate parenthood, but we are very reluctant to use it. What we normally 
call a person who is a genetic parent is a father. What we are looking at in embryo 
transfer is the issue of women fathering children, and we are really reluctant simply to 
use that language. In all of our model building, there's been a real problem in the 
underlying assumptions. I think this is also the moment to respond to the issues that 
George Annas raised about surrogate motherhood: the issues of exploitation, the con
cern about the cheapening of embryonic and fetal life as they become purchasable 
commodities. I believe this issue builds on adoption, which has been largely and 
predominantly the purchase of babies. When we start building on models like that for 
the new technology, we are faced with the inherent problems of the exploitation of 
women. 

What happens, for instance, when George Annas says that he's really uncomfort
able about the sale of embryos (and I share that discomfort) is that as we focus on the 
problem that there really is something terribly wrong with selling embryos. But then, 
we go on to discuss the possibility of "renting wombs." One cannot rent a womb. One 
purchases a woman for the duration. Our wombs don't separate out that way. If we 
were really talking about taking a uterus out of one woman's body and putting it in 
another, it would be a very different issue. What we are talking about here, however, is 
something that is done either out of very, very great love (and it is the real contribution 
of one woman to another) or out of exploitation of one sort or another. And it's being 
purchased by what we are also calling one "couple" from a woman. So that the issues of 
exploitation are fundamental to the original models that we were building on: artificial 
insemination was based on the purchase of sperm, and adoption was based on the 
purchase of babies. As we start moving into new technologies, we are still looking at the 
same fundamental flaws. We are leaving out the meaning of the experience to the 
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women involved, so that the meaning of the pregnancy can be eliminated as a signifi
cant moral factor in the surrogate motherhood issue. And this leaves out the exploita
tion that underlies all of this exploitation of some women for other women, often on a 
class basis. 

DR. ELVINC ANDERSON (Dight Institute, University of Minnesota): For Dr. Reilly: Do 
you think there are any acceptable or ethical concerns about the genetic constitution of 
future generations? If so, what label might be attached to them? 

DR. PHILIP R. REILLY: If I understand you correctly, an ethical argument about a duty to 
the future that would justify some action in the present directed at an individual. Is that 
your concern? 

DR. ELVINC ANDERSON: It could be that, or it could be as simple as trying to find out 
what present policies may do. It could be either research along this line or something 
directed toward action. In other words, is it reasonable to have some concern about the 
genetics of the future, and then, because of the problem with the term eugenics, is there 
some other term that could be more acceptable? 

DR. PHILIP R. REILLY: One of the bedrock documents in our society uses the term 
posterity, which is one I actually like very much. I would never attempt in this 
audience to engage in discussions of population genetics. I am ill equipped. However, 
having said that, I can imagine the development of policy arguments to shape re
productive behavior in gentle ways, because of proven concerns about the impact of 
failure to do that. 

DR. BERNARD M. DICKENS: I think there is a cohesive link between Philip Reilly's 
observations and what we heard at the first session this morning. In discussing steriliza
tion policy, one can assess the legislation that exists regarding screening for sperm 
donation, where certain particular traits have to be identified and eliminated. How far 
that can go is a speculative matter, but there seems to be some sense that one ought to 
undertake a form of positive eugenics in selecting gamete donors for artificial 
reproduction. 

MR. JOHN L. Cox, II (Chappaqua, New York): In connection with Dr. Reilly's discus
sion, I have a little information that might be interesting. I used to know the head of the 
Sonoma Home in California, and I know what his thinking was about the sterilizations 
that were being performed there. Well, I heard him, over and over again, say that he 
felt that the patients were being helped by what was being done. He felt that it was a 
mistake to keep them in institutions when they could live perfectly well on the outside, 
provided they didn't have things to take care of beyond their capability. He cited 
numbers of cases where a retarded person was brought to the institution and the people 
would say, "Don't ever let this person out. If you let them out, they are going to be in 
all kinds of trouble." He would respond, "It looks as though they could handle the 
situation if they didn't have any children." He cited any number of cases where people, 
who had been in the institution and had been sterilized, were released, got married, 
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and lived perfectly happy lives. It was not a matter of eugenics primarily with him, but a 
matter of the social arrangement that would be more favorable for the patient. 

DR. PHILIP R. REILLY: I don't think I said that the eugenicists were evil people. Indeed, I 
think many of them had the highest motivation for helping the persons whom they 
sterilized. However, when one looks closely, one begins to be concerned about the 
criteria used to decide who needed to be sterilized and how accurate they were. In fact, 
some of these people might have been able to raise children successfully. I'm not sure 
that intelligence is the sine qua non for being a parent. Indeed, it may sometimes be 
counterproductive. 

MR. JOHN L. Cox: The thing that made him saddest was when children would come to 
the institution to visit their defective parents. He said it was a tragedy. 

A PARTICIPANT: I wonder whether Dr. Butler considered more reversible methods of 
contraception than surgical sterilization. 

DR. PHILIP R. REILLY: The program in California had, among its prices, the death of five 
women from intra-abdominal procedures for involuntary sterilization conducted for 
their benefit. Those deaths would never have occurred if not for the well-meaning 
program, so there is a social cost in each direction. 

A PARTICIPANT: We have a long history of paternalistic justifications for all kinds of 
behavior. 

Ms. PEGGY GLATNER (Albert Einstein College of Medicine, New York): I'd like to know 
how legally significant informed consent is in the eyes of the law as we use it in our 
institutions. A problem in obstetrics and gynecology arises when someone becomes 
impregnated in an institution and the person is of age to sign for consent for abortion 
but is unable to because of retardation, and there are no parents or next of kin 
responsible. Therefore, we can't have the consent signed, the pregnancy can't be 
terminated, and it goes to term. Would you comment on that, please? 

MR. BERNARD M. DICKENS: The doctrine of informed consent can be analyzed in a 
number of ways. It is traditional to separate informed consent from free consent if one is 
dealing with a nonfree population. Then, it well could be that simply giving them data, 
even if the data are comprehensible, wouldn't resolve the legal problem. The issue may 
be that they are not in a position to exercise free choice, based on the data that they 
have. 

Ms. PEGGY BLATNER: How legally binding is informed consent when they understand 
the information conveyed? 

MR. BERNARD M. DICKENS: Normally, if it's an exercise of their autonomy and is 
adequately informed and free, the courts would recognize it. If we are dealing with a 
dependent population, and if we are dealing with a legal guardian, then questions arise 
about whether the guardian can indulge his or her own wishes or whether the limita
tion of the power is to discharge the function of serving the best interests of the 
dependent individual. 
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The audience assembled represents a large cross section of individuals committed to 
health care: physicians, nurses, social workers, hospital administrators, lawyers, and the 
ministry. Most of you have read of the "Baby Doe" regulations and their implications for 
the care of severely handicapped newborns. It will be helpful to review the chronological 
events leading to these regulations and their present status. I should then like to consider 
why these are such difficult ethical dilemmas. As a physician practicing at the bedside, I 
shall be describing a perspective on these issues from the standpoint of the physician's role 
in the decision-making process. 

BACKGROUND OF THE "BABY DOE" REGULATIONS 

In February 1982, in Bloomington, Indiana, the Supreme Court for the State of 
Indiana upheld the wishes of the parents of a child with Down syndrome and tra
cheoesophageal fistula not to have the life-saving operative correction that would relieve 
the bowel obstruction and allow the infant to be fed. As a result of the non treatment 
decision, the infant died. 
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Shortly after in April 1982, President Reagan instructed the Secretary of Health and 
Human Services (HHS) to notify health care providers of the applicability of Section 504 
of the Rehabilitation Act of 1973 with regard to the treatment of handicapped patients. 
The following month, May 1982, the Department of Health and Human Services noti
fied 7,000 hospitals, receiving federal funding, of the applicability of Section 504. 

The following year, on March 7, 1983, HHS issued, with an effective date of March 
22, 1983, an interim final rule requiring hospitals to post in conspicuous places a notice 
advising of the applicability of Section 504 and the availability of a telephone "hotline" to 
report suspected violations of the law. 

This interim rule was successfully challenged by the American Academy of Pedi
atrics and other institutions in the courts. On April 14, 1983, Judge Gesell, U. S. District 
Judge of the District of Columbia, declared the interim final rule invalid on the grounds 
that it was "arbitrary and capricious" and that there was no justification for waiving the 
public comment period, an action that was a violation of the administration's Procedure 
Act. Thus, the rule was struck down on procedural but not substantive grounds. 

On July 5, 1983, the HSS issued a revised notice and set up a 60-day comment 
period. While the rule was suspended, however, the "hotline" operation remained in 
effect. 

HHS solicited and received approximately 17,000 comments relating to a variety of 
decisions involving severely handicapped infants. Following review, the final regulations 
were published on January 12, 1984, in the Federal Register with an effective date of 
February 13, 1984. 

The new regulations required that life-sustaining treatment be provided for handi
capped and seriously ill newborns, unless these medical procedures "are clearly futile and 
will only prolong the act of dying." The new regulations required institutions to post 
notices of their duty to provide care to the handicapped newborns. A "hotline" service for 
suspected violations was included in the notice. 

In addition, the regulations advised the establishment of infant-care review commit
tees to develop institutional policies and to review individual cases involving withholding 
life-sustaining treatment from handicapped or seriously ill infants. The new regulations 
also required state child-protective-service agencies to develop procedures for protecting 
handicapped infants. 

The regulations also gave approval to a draft titled "Priniciples of Treatment of 
Disabled Infants" drawn up by the American Academy of Pediatrics, the National Asso
ciation of Children's Hospitals, and the Associations for Handicapped (November 29, 
1983). The principles stated: 

When medical care is beneficial it should always be provided. When appropriate 
medical care is not available, arrangements should be made to transfer the infant to an 
appropriate medical facility. Considerations such as anticipated or actual limited 
potential of an individual, and present or future lack of available community resources 
are irrelevant and must not determine the decisions concerning medical care. The 
individual's medical condition should be the sole focus of the decision. It is ethically 
and legally justified to withhold medical or surgical procedures which are clearly futile 
and will only prolong the act of dying. However, supportive care should be provided, 
including sustenance as medically indicated and relief of pain and suffering. In cases 
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where it is uncertain whether medical treatment will be beneficial, a person's disability 
must not be the basis for a decision to withhold treatment. When a doubt exists at any 
time about whether to treat, a presumption should always be made in favor of 
treatment. 

255 

As of this writing, the federal regulations arising out of the "Baby Doe" case have 
been suspended, pending further review. 

The "Baby Jane Doe" case in New York State highlighted the problem again by 
bringing to our attention the ongoing agonizing dilemma confronting the parents of a 
severely handicapped infant. Infant "Jane Doe" is a severely impaired infant with multi
ple defects (including myelomeningocele, hydrocephalus, and microcephaly). It was 
anticipated that she would be so severely handicapped as not to be able to intereact with 
her environment or other people. After consultations with physicians, nurses, social 
workers, and clergy, the parents decided to forgo corrective surgery. HHS received a 
complaint from a private citizen and sought to investigate the records on the basis of 
Section 504 of the Rehabilitation Act. Federal District Courts and State Appeals Courts of 
New York have banned any investigation of the infant's records and, by so doing, have 
upheld the rigts of the family. 

THE NEWBORN INTENSIVE-CARE UNIT 

The birth of a seriously handicapped infant evokes powerful emotional responses in 
the parents. Instead of experiencing the joys of having delivered a healthy infant, feelings 
of numbness, grief, and disgust and waves of helplessness, rage and disbelief are experi
enced. Parents may at first wish to get rid of the infant. These feelings are quickly followed 
by intense guilt, self-blame, and anxiety. These reactions need to be recognized, as they 
can lead to hasty decision-making or paralyze it. 

The sophisticated environment of the newborn intensive-care unit (NICU), in which 
these seriously ill newborns are cared for, has evolved relatively recently. These units are 
filled with advanced technological support systems that have significantly reduced mor
bidity and mortality in these infants. Follow-up of high-risk infants has attested to this 
reduction; however, at times, technological support preserves in life a child that biology's 
blueprint had not designed for human survival. We are, thus, presented with an ethical 
crisis that transcends our concepts of good and evil. 

The physicians caring for the seriously ill and handicapped newborn may be faced 
with an agonizing dilemma. Although the physician has a duty to preserve life, she or he 
also has a duty to relieve pain and suffering-and sometimes these two aims are contra
dictory. Faced with decisions regarding the care of the infant, the physician should 
primarily perform what is in the best interests of the infant. The infant's well-being should 
not be contingent on the well-being of the parents, insurance companies, and taxpayers. 
Although these are concerns that we may have, they should not bias our decision making. 
The burdens that these groups will have are not ignored, but in considering burdens, we 
must consider the child and the burden that the illness places on the child for a future life. 

In evaluating the mental and physical burdens of the handicapped, the physician 
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requires a comprehensive understanding of the nature of the handicap, the possibilities for 
medical therapy, and the outcome. 

The problem of uncertainty in our medical knowledge about these gravely handi
capped infants makes prognostication difficult. In making predictions of future outcomes, 
statistical data are applied that may not necessarily reflect the most recent and evolving 
methods of treatment. The newborn is unique in that there has been no "previous life" to 
use as a measure of change from one state to another, as compared with a catastrophic 
illness that befalls an adult. 

In recognizing and lessening the problem of uncertainty, it behooves the physician to 
consult appropriate colleagues for all the necessary information, and at the same time to 
recognize the limitations of present medical knowledge. 

In the process of decision making, we need to consider the element of time as it 
relates to the urgency for medical intervention. For example, in infants with my
elomeningocele, surgical intervention may be urgently required to prevent potentially 
lethal complications of infection. Under the pressure of urgent decision-making, difficul
ties may be encountered because of time constraints in getting additional medical opin
ions and thinking through the options to arrive at what is in the best interests of the infant. 

For some of these ethical dilemmas, a single decision regarding treatment will 
determine the total management plan. However, what is often not appreciated is that the 
gravely ill and handicapped infant is experiencing a changing pathophysiological status 
from altered responses to therapy and further developing complications, thus necessitating 
frequent and difficult decisions in management. 

Physicians, nurses, social workers, and families of severely handicapped infants have 
at times agreed that sustaining the infant's life was not beneficial, and that the technology 
applied only served to bombard and abuse the infant. Where one draws the line is 
extremely problematical. If doubts exist, then the infant should always be given the 
benefit of the doubt. 

In the equation of decision making for severely handicapped infants, financial im
plications are usually not considered. The increasing high cost of intensive care for these 
infants is becoming an issue in these financially troubled times. I would not like to see the 
financial means of a family and our society be the determining factor in forgoing life 
support for these infants. However, financial restrictions may impose themselves in the 
future. 

THE ROLE OF INFANT-CARE REVIEW COMMITTEES 

In difficult decision-making situations, an infant-care review committee might be 
helpful in an advisory capacity. The establishment of such committees has been proposed 
by the President's Commission for the Study of Ethical Problems in Medicine and 
Biomedical and Behavioral Research. It has also been suggested by the proposed federal 
regulations on management of the handicapped. 

Such review committees may serve to establish guidelines for the institution by 
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reviewing its practices and applying sound moral and ethical principles. The Academy of 
Pediatrics has supported the development of these committees and is advising on their 
constitution and function. For these committees to function in a practical way, substan
tive guidelines need to be drawn up so that individual situations are not dealt with 
arbitrarily. 
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Ten years ago, at the first Symposium on Genetics and the Law, I participated in a panel 
discussion on withholding treatment from anomalous newborns. At that time, the issue 
had just come into public view, though it was common knowledge within the medical 
profession, and it was an open secret for anyone who chose to look at the question, that 
medical treatment was frequently withheld from some gravely ill newborns. The question 
we discussed when we met in 1974 was how public policy should respond to this practice. 
In my presentation, I considered three different solutions that were then (and still are 
today) the most common solutions advanced in public debate: 

1. To stop the practice of withholding treatment altogether, so that every newborn 
no matter how gravely ill or impaired is provided with the most aggressive 
medical treatment technically available. 

2. To enact a formal rule, by legislation or by judicial decision, recognizing that 
parents have a right to decide whether treatment should be provided for or 
withheld from some defined group of newborns (or, in a slight variation of this 
position, that parents have this right acting in consultation with physicians
much as the woman's right to choose abortion was formulated by the U.S. 
Supreme Court in Roe v. Wade). 

3. To provide that parents (and physicians) who want to withhold treatment must 
go to court where it would be possible to obtain advance approval of this action 
from a judge. 

In my presentation 10 years ago, I rejected each of these alternatives. I I found that 
each carried substantially undesirable likely consequences: that aggressive treatment of 
every newborn, no matter what the circumstances, could inflict terrible suffering on too 
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many people (both the newborn and its family); that providing formal legal authority to 
parents (or to parents and physicians) to withhold treatment whenever they chose ignored 
the proper role of society generally in protecting vulnerable children against potentially 
abusive treatment from their caretakers; and that giving authority to a judge to decide 
beforehand whether treatment should be provided or withheld would provide only a 
hollow pretense of responsible, accountable public review of these decisions. 

I opted for a different solution, a "least worst" choice among bad alternatives. I 
preferred to leave the law as it had been before the issue had been pressed into public 
attention. Physicians might withhold treatment, as they had in the past, without formal 
legal approval and without clear authority for this action. But physicians would act, and 
would know they were acting, with some risk of an adverse future judgment on this 
action. As a practical matter, I suggested, this might mean that most physicians would 
always provide aggressive treatment; but for some physicians, this course would seem so 
pointless and so cruel that they would be prepared to withhold treatment and take the risk 
that they would later be forced to justify this conduct in a public forum. Forcing physi
cians to face this unpleasant possibility was, I argued, the best way (or, more precisely, the 
least worst way) for the law to reflect the difficult conflicting concerns at stake in this issue. 

I further suggested that no sensible physician would withhold treatment and take the 
risk of adverse future consequences unless he or she had consulted with and obtained 
approval from a wide range of others-typically, the newborn's parents, other professional 
colleagues in the hospital, perhaps members of ethics panels convened by the hospital, 
and so on. None of these people could decide to withhold treatment with the confidence 
that no one could later hold them all accountable and inflict some penalty on them. At 
the same time, because all of these people had participated in and had taken some 
responsibility for any decision to withhold treatment, I suggested that this risk of later 
penalty would most likely rarely materialize-that no sensible prosecutor would indict, 
no sensible jury would convict, no sensible judge would impose sanctions. Thus, I 
argued, this untidy resolution-this nonresolution, if you will-gave the best assurance 
that any nontreatment decision would be widely and intensely collaborative and would be 
reached only reluctantly and after agonizing self-scrutiny. 2 

This, in brief summary, was the best response I could offer 10 years ago. The 
question I want to explore in 1984 is whether this temporizing, avowedly "messy" solu
tion has any current plausibility. One fact provides at least some support for the plau
sibility of my past position: the fact that this untidy situation has been the effective legal 
regime in almost every state during the entire past decade. Only recently, and in a few 
states, the courts have taken jurisdiction in these cases; and in a few of these cases, the 
courts have authorized the withholding of treatment (most notably in the Indiana Baby 
Doe case and the first Phillip Becker case in California-both of which I'll discuss later.) 
With these exceptions and a few others, the legal position has remained unresolved. But 
anyone involved in neonatal care knows that, during the past decade, the practice of 
withholding treatment has continued on a selective basis. Physicians have acted with 
knowledge of the legal uncertainties that they confront. 

This practical experience does not, however, demonstrate the suitability of continu-
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ing this uncertain state of affairs; as a society, we have not reached a comfortable accom
modation of the competing concerns in this matter. On the contrary, public concern 
about this issue is even more heated than 10 years ago. This greater intensity was particu
larly apparent during 1983 in the creation by the federal Department of Health and 
Human Services of the so-called Baby Doe squads, in response to the Indiana decision, 
and the litigation (and accompanying explosion of media attention) in the New York Baby 
lane Doe case. Thus, it may be that the time has necessarily come for some definitive 
legal resolution of this issue: Who has the authority to withhold care from gravely ill 
newborns, and under what precise circumstances? It may be that the past decade of 
temporizing irresolution does not demonstrate what I had hoped-that this issue could 
remain formally unresolved indefinitely. 

Many physicians are demanding some clear-cut resolution; they claim to find it 
intolerable to make difficult clinical and ethical decisions in the current politicized 
atmosphere, where they must expect squads of lawyers, federal bureaucrats, and media 
personnel pushing into the intensive care nurseries. Others are also demanding a defini
tive resolution, but one diametrically opposed to the regime demanded by the most vocal 
physicians involved in neonatal care. These others-most notably activists in the right-to
life movement-seek a definitive, aggressively enforced end to medical practices of with
holding care from any newborn except (it would seem) on certification of death. 

Ironically, this deep disagreement among the various disputants may in itself make 
any definitive resolution impossible, so that this untidy temporizing irresolution could 
remain, as a practical matter, the only attainable end. But for the purposes of this chapter, 
I want to assume that the position I have labeled the "right-to-life position" can be 
defeated before legislators or judges and that, as a practical matter, success is possible for 
physicians and others who are seeking the legitimation of, and the establishment of some 
clear procedures for, withholding treatment from some anomalous newborns. With this 
assumption, I want to explore whether substantial costs to our society, and to the medical 
profession in its customary social role, would accompany this kind of definitive resolu
tion. I believe that there would be such costs. 

Some might conclude that these costs are outweighed by other factors. That may be 
so. I will not propose any final tallying of the competing costs. My purpose is only to point 
to the substantial costs on one side of this argument because I think these costs have not 
been adequately understood or acknowledged by the proponents, particularly in the 
medical profession, of a legal regime legitimizing the withholding of care from anomalous 
newborns. We may, as a society, choose to run the risk of incurring these costs; but we 
should make this choice knowingly, if at all. 

The first cost that I anticipate is related to the powerful tradition of the life-saving 
ethos in medical practice. That ethos itself has come under attack in recent decades. 
Physicians have been accused of deploying vast technological capabilities to prolong life 
without proper regard for the burdens imposed by that prolongation-without regard, that 
is, to the wishes of patients, without regard to the increased and ultimately pointless 
suffering that follows from life prolongation in many circumstances, and even without 
regard to the financial burdens on the patient's immediate family and on society generally 
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imposed by this aggressive treabnent ethos. I cite this criticism not to embrace or to reject 
it, but only to note how deep-rooted this ethos has been in medical practice. A legal rule 
specifying that physicians may legitimately decide to withhold life-saving treabnent from 
some seriously ill infants would run against the grain of this entrenched ethos. 

Twenty years ago, a similar kind of explicit, formalized, and legitimized acknowledg
ment of physicians' authority to withhold life-saving treatment was tried. But it was 
quickly abandoned; and I would draw a lesson from this abandonment. This all took place 
regarding access to life-saving kidney dialysis. When this treabnent technique first became 
practicable, in the early 1960s, the cost was simply too great to provide dialysis for every 
patient in need. Formal mechanisms were accordingly created-most notably in Seattle, 
Washington, where the dialysis technology was pioneered-to make self-conscious al
locative decisions. 3 These mechanisms became known, at least in the popular press, as 
"God committees." They were composed of a small group of clergymen, lawyers, and 
nonprofessional "citizens," with physicians serving as "advisers."4 These God committees 
found themselves confronting impossible judgmental dilemmas in comparing the com
peting candidates for dialysis; and yet, the comparisons were somehow required because 
there were not enough resources to serve everyone. 

In 1972, the U.S. Congress intervened in this dilemma to make it disappear, in 
effect, by promising an open-ended commibnent of federal funds to provide dialysis (or 
some treabnent) for all who needed it. The Congress thus made an extraordinary financial 
commibnent, which soon (and predictably) involved a considerable annual expenditure 
(by 1977, some $600 million dollars) for a limited number (some 25,000 or so) ofkidney 
patients throughout the country.5 Many people have disputed the good sense of this 
extraordinary allocation of tax resources; the issue is surely debatable. 6 But the important 
point for our purposes here is to understand that this considerable, open-ended financial 
commibnent was made in response to the social pressure-the moral pressure, if you 
will-created by the very existence of these so-called God committees. The fact that these 
committees were explicitly deciding who should live and who should die was simply 
intolerable in our society at that time. 

Of course, it is a myth that everyone's life can and should be saved no matter what 
the cost. It is a myth that our society has sufficient resources for this purpose even if we 
wanted to commit such resources. As a society, we have not made this generalized 
commibnent. But the myth nonetheless has a powerful hold on our collective moral 
imagination. The God committees were too explicit, too much a formal acknowledgment 
that we had fallen short of that mythic ideal. These committees, moreover, particu
larly offended the social ideal that the role of physicians was to save lives, that they should 
not decide who deserved to live and to provide treabnent only on that basis. Current 
proposals for establishing regulatized procedures for deciding which gravely ill infants 
should die and which should receive life-saving treabnent explicitly run against this same 
social ideal. 

Some people might argue that there is a significant difference in these proposals
that physicians would not decide, but that parents would decide to withhold treabnent, or 
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that judges would make this decision. But this is a disingenuous proposition; and even if 
true, it is an irrelevant proposition. 

It is disingenuous because the underlying practical reality is that the physician will 
play the dominant role in these decisions no matter how they are formally structured. 
Parents of seriously anomalous newborns are typically overwhelmed and grief-stricken by 
the unexpected birth of this child, and they will inevitably rely heavily on guidance and 
support from physicians, particularly in the early days following birth when many crucial 
life-or-death decisions must be made. 7 Moreover, the medical prognosis for the infant 
will necessarily be a central determinant in decision making. Physicians will obviously 
dominate this aspect of the decision, even if the infant's prognosis is so much freighted 
with diagnostic uncertainties that the decision should not properly be characterized as 
medical and technical. 

Even if judges are brought into these life-and-death decisions as a regularized matter, 
the physicians' role will remain predominant. All of our social experience with judicial 
involvement in these kinds of decisions points to this conclusion. The Indiana Baby Doe 
case-involving a Down syndrome infant with esophogeal atresia, where the judges 
approved the withholding of life-saving surgery-is a specific example of this general 
proposition. 8 The trial judge reportedly approved the withholding on the ground that the 
evidence established that both giving and withholding treatment were "medically accept
able alternatives" and that, therefore, the parents were entitled to choose between these 
alternatives. It was patent nonsense in this case to talk about "medically acceptable" 
alternatives. There was no medical issue, as such, at stake; the question was social and 
moral. But the judge in this case, as judges have done and will continue to do in such 
cases, was prepared to decide only if she could somehow hide her decision making behind 
the mask of medical expertise. 9 And thus, the ethos of medical caretaking will be un
avoidably at issue in this kind of formalized, visible public decision making. 

If this is so, the medical profession must confront the question of the true source of 
its cultural authority in our society. The profession must identify the basis for the extraor
dinary trust placed in it by the lay public. This trust, this once seemingly boundless faith, 
is important to physicians in a narrow, self-interested way, of course. But more funda
mentally, this trust, this faith, is important both to physicians and to society generally 
because it is a crucial source of physicians' curative powers, because it leads patients to 
look to physicians for help, and because it bolsters physicians' confidence in their capacity 
to help. If this trust, this faith, comes from the basic conviction that physicians do not 
judge whether their patients deserve to live or to die-if it comes from the conviction that 
physicians work unquestioningly and unstintingly to save the life of every patient-then a 
public acknowledgment that sometimes physicians do not act in this way will have deeply 
unsettling implications for social confidence and for medical practice generally. This 
would be a heavy cost for the profession and for the society. 

Even if physicians were not widely viewed as the dominant actors in withholding 
treatment from anomalous newborns-even if parents (or parents acting with the approval 
of judges) were viewed as the centrally responsible decision makers-the implications for 
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our general social ethos of caretaking would still be profound and, I believe, profoundly 
transforming. For this reason, it is irrelevant whether physicians will be seen as the 
principal actors or merely as supporting players in this public drama. Parents who choose 
to withhold life-saving treatment from their child surely act against the force of the 
powerful social ethos that proper parents cherish and preserve their child's life no matter 
what sacrifice is involved (except, perhaps, the parent's own life). The proposition that 
parents have a right to decide otherwise is as much contrary to the dominant ideal of 
parenthood as the claimed right of a physician to withhold treatment contravenes our 
social ideal of medical practice. When parents and physicians act in concert to withhold 
life-saving treatment from a helpless, suffering child-even if the rationale is to avert 
further or greater suffering-then two conjunctive elements in our social ethos of caretak
ing have been radically redefined: the ideals that neither parents nor physicians ever 
withhold care from those dependent on them, that both parents and physicians give care 
without question. 

The assumption that a true parent always gives and never withholds care can be seen 
at work in one of the legal cases I mentioned earlier. Phillip Becker's case in California 
involved a Down syndrome child, not an infant, but a boy of 10 when the litigation first 
began in 1977. Phillip had been placed in an institution by his parents soon after his birth; 
when he was 6 years old, physicians diagnosed a heart defect that, they said, could be 
surgically corrected but otherwise would lead to his early death. Phillip's parents refused 
permission for the surgery; after several years of desultory discussions, the physicians 
brought suit against the parents to compel surgery. The California courts decided, howev
er, that Phillip's parents had a right to refuse this surgery. 10 That seemed the end of the 
matter (and, in due course, of Phillip). 

But the case then took an extraordinary turn. Mr. and Mrs. Herbert Heath, who 
were volunteer workers in the retardation institution, had become emotionally attached to 
Phillip; they had spent considerable time with him both in the institution and on his 
numerous visits to their home. Now, they brought suit, alleging, in effect, that their 
involvement with Phillip, and the mutual emotional attachment between them and him, 
meant that they should be considered his parents, at least for purposes of authorizing the 
surgical treatment that could save his life. After extensive hearings and drawn-out appeals, 
the California courts, in effect, reversed their first decision and ruled that the Heaths 
could authorize this surgery for Phillip. II Thus, in this case, the very idea of parenthood 
was transformed from a biological to a psychological basis by the claim that Phillip's 
"original" parents had forfeited their parental status because they had decided against 
providing life-saving treatment for their retarded child. 

Mr. and Mrs. Becker maintained throughout these proceedings-both in the 
courtroom and in the popular press, which extensively covered the case-that the Heaths 
were officious meddlers, interlopers who were stealing their child and their rights to 
control their child's fate. 12 It is, of course, possible that if the construct of the parents' 
rights to refuse treatment becomes more clearly established in our social mores, then this 
claim advanced by the Beckers will command firmer respect. But I suspect that, even if 
there is some formal legal acknowledgment of this claimed "parental right," nonetheless, 



AUTHORIZING DEATH FOR ANOMALOUS NEWBORNS 265 

for some considerable time, at least, a struggle will be waged in individual cases again and 
again between biological families (and their physicians) seeking to withhold treatment, on 
the one side, and intervenors ("interlopers," if one wants to call them that) who claim that 
they are the truer parents. I predict, moreover, that this claim will be increasingly 
advanced by people who offer to adopt the anomalous infant to provide it with medical 
treatment and with a new (and a nurturing) family. I expect, that is, the development of 
Baby Doe adoption squads composed of people committed to a "right-to-life" perspective 
and willing to act on that commitment by adopting such children. 

Will many courts be moved to approve such adoptions, as the California courts were 
in effect moved in the Becker case? I don't know. But these adoption offers would find 
support in the underlying implication of our current social ideal of parenthood-that 
the "true" parent (like the "true" physician) always provides medical treatment for a 
needy child, no matter what. And if the courts are hostile to these intervenors, to 
these adoption squads, then we will have seen the transformation of this ideal of parent
hood-a transformation that will, I believe, profoundly affect our general social defini
tions of what parenthood means, and what kind of caretaking ethos is dominant in our 
society. 

In the New York Baby fane Doe case, we have seen evidence of powerful judicial 
hostility to an analogous kind of intervenor: the attorney who repeatedly filed suits against 
the parents and physicians of this spina bifida baby. A Federal District Judge not only 
sharply criticized this attorney but imposed a $500 fine on him, purportedly to end his 
harassment, as the judge saw it, of the parents and the physicians. 13 There is, however, a 
different way to look at the conduct of this attorney. 

As I was following various news accounts of the Baby fane Doe case, I was somewhat 
startled to come across an account in the New York Times of a conference commemorat
ing the twentieth anniversary of the Kitty Genovese case. Ii Miss Genovese, you might 
recall, was killed early one morning on a public street in a usually peaceful residential 
neighborhood in a borough of New York. Her killer had pursued her on this street for 
more than half an hour, and during this time she had frequently and loudly cried for 
help. Some 38 neighbors heard her cries, but none did anything to help her, not even by 
telephoning the police. Immediately after this event became widely known, many people 
were stunned by this evidence of the attenuation, even the disappearance, of a communal 
caretaking ethos in our urban, anonymous society; they were stunned that no one was 
prepared to acknowledge bonds of fellow feeling, of citizenship, with this helpless, suffer
ing stranger. 

Subsequent interviews with the witnesses to the event established that many of them 
thought Miss Genovese was being attacked by her husband or boyfriend, that this was a 
"family quarrel," and that, therefore, they should not "get involved."15 But this rationale 
was itself disturbing to many people in retrospect, as if families in our society had become 
legitimate enclaves for the infliction of violence by one member on another. And at 
around this same time, in the mid-1960s, a strong social movement arose (as if in reponse 
to this feared implication) calling attention to the prevalence of child abuse in our society 
and pressing (with some success) for legislative action. 
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I was startled to read about the Kitty Genovese case, interspersed among news 
accounts of the Baby Jane Doe case, because none of the commentators (at least in the 
periodicals that I customarily read) saw any link between these cases. None saw the 
possibility that the intervening attorney was responding as good caretaking citizens should 
have responded wht!n Kitty Genovese seemed to be under attack. Was this attorney an 
officious meddler? Or was he a good citizen prepared to seek protection for a fellow citizen 
who, though a stranger to him, appeared to be in need of help? 

I raise these specific questions to point to the broader implication of the Baby Jane 
Doe case, and of these cases generally, regarding the withholding of medical care from 
anomalous newborns. These cases bring into question whether we live in a society where 
we can rely on mutual communal ties, on bonds of caretaking among strangers. I believe 
that if we, as a society, adopt formal rules demarking the nontreatment decisions by 
parents or physicians as legitimate and as "private," we will be ratifying and intensifying 
the general denial of communal caretaking obligations among "strangers" that seemed so 
inhumane and frightening in the Kitty Genovese case. 

I further believe that the question of whether any communal caretaking bonds exist 
among strangers is raised with special symbolic and emotional force in social policy 
toward handicapped people generally and anomalous infants, who are mentally retarded 
or physically disabled, specifically. In 1975, American society made an extraordinary, and 
an extraordinarily expensive, commitment to these children specifically in the congres
sional enactment of Public Law 94-142, the Education for All Handicapped Children 
Act. In the same year, Congress made a comparable, though not as munificent, commit
ment to disabled people generally in the Developmental Disabilities Assistance and Bill of 
Rights Act. But the depth of these commitments and our social capacity to sustain them 
emotionally or financially remain open to question. 16 If we adopt an explicit social 
policy, by legislation or by judicial decision, that authorizes and legitimizes the withhold
ing of medical care from anomalous infants, then we will have done more than signal a 
retreat from the commitments made in 1975. We will have significantly altered our 
currently accepted ideals of the caretaking obligations that accompany the status of cit
izen, parent, and physician in our society. 

To be sure, these ideals are currently our public face, our Sunday best. In our private 
behavior, each of us, as citizen, parent, or professional, has frequently fallen short of 
these ideals. But when these shortfalls, these private lapses, become elevated into state
ments of public policy-become occasions for public social approbation as the exercise of 
"rights," albeit as "rights to privacy,"-then we transform the public ideals themselves. 
When a judge tells the anonymous Doe family in Indiana or in New York that they have a 
"privacy right" to withhold life-saving care from a Down syndrome or spina bifida child, 
this is a public and not a private act by the judge, the family, and the physicians. This act 
has more than private consequences. It sets a precedent. It invites others to act in the same 
way when they confront an anomalous child in their capacity as parent, physician, or 
citizen. It invites and legitimizes this conduct and thereby removes one source of con
straint, one source of communal moral bond, that had joined the rest of us-however 
tentatively, however ambivalently-to these strangers among us. And by refusing any 
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acknowledged communal bond with them, we turn our face more resolutely from other 
frightening strangers as well, from the Kitty Genoveses as well as from the Baby Does 
among us. 

All of these, then, are costs that I anticipate if we, as a society, conclude that the time 
has now come to provide regularized, legitimized processes for withholding medical care 
from anomalous infants. There are, I know, countervailing costs in providing such care, 
and I have given no attention to them in this chapter. 17 It may still be possible to strike 
some untidy middle ground in this matter in order to avoid a definitive embrace of one set 
of costs or the other. I at least continue to nurture this hope as I examine recent judicial 
decisions. 

The resolution of the Baby Jane Doe case in the New York courts suggests this 
possibility. The lower courts dictated conclusive resolutions; the trial court ordered treat
ment; and the appellate division reversed on the grounds that the parents had a right to 
deny treatment. 18 But the Court of Appeals took a temporizing route, ruling that the issue 
should not have been before any court but should instead have been considered, at least 
initially, by the state's child protective agency. 19 Because this agency is continuously 
responsible for the investigation of child abuse and neglect allegations generally, there is 
at least some prospect that a stable working relationship can evolve between the agency 
staff and the medical personnel in neonatal intensive-care units throughout the state. The 
agency might monitor the general conduct and policies of these units; it could conduct 
investigations in individual cases, where apparently necessary, that would bc less intrusive 
than court proceedings and more respectful of confidentiality norms. And this agency 
would be in a position to demand treatment in "egregious" cases. 

I have no clear-cut, generally applicable standard of "egregiousness" to propose. I 
would propose that, whatever the content of the standard that a particular state statute or 
child protective agency adopted, where the agency demanded treatment the courts should 
enforce that demand as a matter of course. I would also propose that where the agency 
refused to initiate this treatment demand, the courts should not override the agency's 
decision. In administrative law jargon, the courts would be deferring to the supposed 
expertise of the agency. From my perspective, the point of this judicial deference would 
be, on the one side, to avoid repeated public proceedings challenging nontreatment 
decisions that the agency was not also prepared to challenge. I would expect that the 
agency would develop a sufficiently close relation with neonatal intensive-care specialists 
throughout the state so that it would only rarely seek publicly to override nontreatment 
decisions. On the other side, the virtually automatic judicial enforcement of an agency 
demand for treatment would prevent any public legitimation of a decision by parents or 
physicians to withhold treatment-a legitimation that would necessarily be implied by a 
judicial refusal to enforce the child protective agency's demand. 

A decision by the agency not to override a non treatment decision should not, 
however, provide immunity for physicians and parents from the possibility of later crimi
nal or civil liability. Thus, the agency refusal to intervene would not signify that nontreat
ment was necessarily legitimate (or that the agency had any authority to give formal 
legitimacy to a nontreatment decision). The parents and physicians who opted for non-
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treatment would be forced to accept the risk of later liability; no one could promise them 
immunity, even though the agency could have forced them to provide treatment. 

This scheme is consistent with the decision of the New York Court of Appeals. But 
the court did not specify this arrangement in its decision; it left open the question of 
whether the courts might accept petitions even if the child protective agency failed to 
initiate them, and it did not address the possibility of subsequent criminal or civil liability 
for nontreatment. The scheme I have sketched is cumbersome, perhaps; but it is the best 
version that I can imagine in the current context that comes to my "least worst" prefer
ence for a continued regime of purposeful irresolution. 

Finally, if the federal regulations for some form of Baby Doe squad are resurrected, 
after their demise at the hands of the Second Circuit Court of Appeals, 20 I would propose 
that federal intervention and investigation should not be permitted in individual cases, but 
that such intervention should instead be restricted to a general requirement that the states 
must establish an administrative regulatory regime of some sort to assure that the interests 
of anomalous newborns are being adequately protected. The state administrative regime 
that I have sketched should meet this kind of federal standard. 21 

Some have questioned whether there is any proper federal role in these matters. The 
image of an all-powerful, intrusive Big Brother is repeatedly invoked, with particular 
salience in this year 1984. But there is another image of Big Brother that seems at least 
equally plausible to me: the image popularly associated with Father Flanigan's Boys 
Town: one boy carrying a smaller boy on his back and saying, "He ain't heavy, Father; 
he's my brother." For all its heavy sentimentality, this invocation of the caretaking ethos 
that underlies brotherhood is an apt depiction of the Big Brother role that the federal 
government claimed in its efforts to undo the pernicious social implications of the Indiana 
Baby Doe decision that authorized the starvation death, by withholding treatment, of a 
child who suffered from Down syndrome. 

In the current public posture toward these disputed issues, perhaps no temporizing 
resolution is possible. If that is so, then a hard choice must be made. As a result of this 
choice someone, some group, must suffer so that others can be protected from suffering. 
When we try to decide this question-Who should suffer on whose behalf?-I would 
urge that we give close attention to the possibility that public legitimation of withholding 
treatment from anomalous newborns may have substantial and ultimately excessive costs. 
These costs, moreover, may not fall solely on some infants who are wrongfully killed. 
These costs may also spread to undermine public trust in the medical profession and 
further to erode the caretaking ethos generally in this society. 
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Of the two questions assigned to me and indicated in the title of this chapter, I will 
concentrate on the first question ("Who's in charge?"), reserving the second question 
("Who pays?") for brief discussion at the end. I shall construe both questions as normative 
rather than descriptive, as asking who should be in charge and who should pay. 

The first question-Who should be in charge?-is one of the most important 
procedural questions about decisions regarding handicapped newborns. It is not the only 
procedural question; procedure involves more than who decides, and there may be pro
cedures for the decision maker to follow in making the decision. Thus, under procedure, 
it is necessary to consider both who should make the decision and how the decision maker 
should decide. The question about how includes qualities that the decision maker should 
possess and display, such as competence and emotional stability. It is important to 
distinguish both of these procedural questions (who? and how?) from the main substantive 
question: What is the right decision? But even if it is important to distinguish these 
questions, it is impossible, or at least inappropriate, to try to separate them completely in 
decisions about handicapped newborns. There is what might be called an interactive or 
dialectical relation between procedural and substantive standards in decisions about hand
icapped newborns. 

PROCEDURES AND OUTCOMES 

According to John Rawls, there are at least three possible relations between pro
cedures and the outcomes of those procedures. These three relations can be distinguished 
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according to two questions: (1) Is there an independent standard of a just or right outcome, 
that is, a standard independent of the procedure for evaluating the outcome? And (2) can 
the procedure guarantee a just or Tight outcome, that is, one that satisfies the substantive 
standard?l 

Perfect procedural justice 
Imperfect procedural justice 
Pure procedural justice 

Independent standard 
of justlright outcome 

Yes 
Yes 
No 

Procedure to guarantee 
justlright outcome 

Yes 
No 
Yes 

In Rawls's category of "perfect procedural justice," there is an independent standard 
of a justlright outcome, and it is possible to devise a procedure to guarantee this outcome. 
But it is difficult to find examples in the real world, and Rawls settled on an example of 
the distribution of a birthday cake at a children's party. The standard of a justlright 
outcome is equal shares, and there is a way to guarantee that this standard is met: tell the 
child who is going to cut the cake that he or she will have to take the last piece after all the 
other children have chosen theirs. 

In "imperfect procedural justice," there is an independent standard of a right out
come, but the procedure is imperfect, flawed, or deficient in some respect and thus 
cannot ensure that outcome. For example, in criminal trials, there is an independent 
standard of a right verdict (conviction of the guilty and only the guilty), but society cannot 
design a procedure that guarantees a right verdict in every case. This relation between 
procedure and outcome is, of course, more common in social institutions than either 
perfect procedural justice or pure procedural justice. 

In "pure procedural justice," any outcome of the procedure is just or right if the 
procedure has been followed, because there is no independent substantive standard of a 
just or right outcome. Justice or rightness inheres in the procedure, and whatever results is 
acceptable, as long as the procedure has been respected. Gambling is an example. It 
matters not who wins or loses as long as the game is fair. 

At least one proposal about decision making regarding handicapped newborns ap
proximates Rawls's conception of pure procedural justice. Raymond Duff, as shown in a 
series of articles, often in collaboration with A. G. M. Campbell, apparently believes that 
we do not have an independent standard for the evaluation of decisions about newborns 
and, thus, would allow familial discretion in these cases. 2 Whatever the parents decide is 
correct (within some vague and unspecified limits of child abuse). Society should almost 
always accept the results of the procedure of parental decision-making in consultation 
with physicians. And Duff emphasized the values embodied in the procedure, rather than 
a standard of a right or just outcome: letting parents make the decision reduces their 
helplessness and restores their sense of control. 

Regardless of the values embodied in the procedure, Duffs approach may not be 
acceptable if there is an independent substantive standard of a just or right outcome and if 
the results of his procedure violate that standard. If there is such an independent standard, 
then we might seek "perfect procedural justice" in decisions about handicapped new-
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borns, anticipating, however, that we will be able to realize only "imperfect procedural 
justice," in part because of unclear boundaries, indeterminate values in the standard, and 
the difficulties of making accurate prognoses. 

This independent standard is, I would argue, the infant's best interests. 3 This stan
dard establishes a presumption in favor of treatment to prolong life, itself a primary good 
and a precondition for other goods, but this presumption may be rebutted under some 
conditions, for example, when treatment can only prolong dying, when the accompany
ing pain and suffering outweigh the value of life to the infant, and when the resultant 
quality of life can be expected to be so low as to obviate the moral duty to prolong life. 

This standard of the infant's best interests "excludes consideration of the negative 
effects of an impaired child's life on other persons, including parents, siblings, and 
society."4 If the infant's interests provide a moral mandate for life-prolonging treatment, 
that treatment should be provided, even if other parties would suffer as a result. If, 
however, the infant's interests do not mandate life-prolonging treatment, the treatment is 
morally optional, and the impact on others may then be morally relevant and even 
decisive. But the threshold is the infant's interests. 

Not only does this standard of the infant's best interests exclude the consideration of 
the interests of others, but it also provides one way of formulating the criteria of the 
traditional distinction between ordinary and extraordinary means of treatment. It is proba
bly wise to replace the terms ordinary and extraordinary with obligatory and optional. The 
terms ordinary and extraordinary arc misleading because they appear to focus our atten
tion on such questions as whether the treatment in question is usual or unusual, custom
ary or uncustomary, and so on. Then the criterion is whether a particular treatment is 
usual and customary medical practice in relation to a particular disease or illness. But 
morally, it is necessary to ask whether a particular treatment, even if it is customarily used 
for a certain disease, should be provided to this particular patient in view of his or her 
overall condition, for example, penicillin for pneumonia in a patient who is in the final 
stages of dying from a painful cancer. As this example suggests, the standard for decision 
making should be the patient's best interest considered as a whole. When this standard is 
employed, even usual treatment for a particular medical problem may be morally op
tional in view of the patient's overall condition, the negative and positive effects of the 
treatment, the chances of success, and so on. 

Even though the best-interests standard establishes a presumption in favor of life
prolonging treatment, it also provides a way of rebutting that presumption: treatments are 
obligatory only when they arc in accord with the patient's interests, optional when they 
are not required by those interests, and wrong when they violate those interests. There are 
thus at least three possible moral judgments about treatments for a patient: (a) obligatory; 
(b) optional; and (e) wrong (or obligatory not to do). If a treatment is obligatory to provide 
for a patient, failure to provide it is blameworthy. The treatment is obligatory if it offers a 
reasonable chance of sueccss and a probable net balance of benefits over harms and other 
eosts to the patient. If the treatment does not meet these conditions, it is optional. 
Treatment that is optional may be viewed in at least two different ways. On the one hand, 
it may be optional in the sense of morally indifferent. Thus, the appropriate agents would 
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have total discretion about whether to provide the treatment. On the other hand, treat
ment may be optional in the sense of not being morally required, but it may still be 
considered heroic and perhaps even praiseworthy. Even though a treatment may not offer 
a patient a reasonable chance of success and may thus not be obligatory, providing it may 
offer the patient "a chance" and may merit praise as long as other duties are not violated. 

Most ethical analyses in this area concentrate on obligatory and optional actions, 
rarely attending to the final category: wrong, or obligatory not to do. Perhaps the most 
common examples of this final category appear in the care of a competent or a previously 
competent patient who has clearly indicated his or her wishes; it would be wrong to treat 
against those wishes (except in very rare cases). Apart from those wishes, if a proxy 
decision maker believes that a treatment is mandatory or praiseworthy, he or she is acting 
in accord with the (rebuttable) presumption for life-prolonging treatment, and his or her 
decision is reversible, whereas the decision to withhold or to withdraw life-prolonging 
treatment may not be. Thus, observers are likely to accept this decision for the incompe
tent. But it is conceivable that observers could conclude that it is wrong to treat the 
incompetent patient, whose wishes are unknown, because of the pain involved for a 
limited benefit (e.g., a few additional days of life). Or the treatment could be viewed as 
wrong because it appears to offer no benefit to the patient and also violates the interests of 
other parties. 

PROXY DECISION MAKERS 

If the appropriate standard of a justiright decision regarding handicapped newborns is 
their best interests, what does this standard imply for the selection of proxy decision 
makers? In view of this standard, we might try to design a more perfect procedure to 
replace current procedures, or we might try to retain current procedures and reduce their 
imperfections. The latter is preferable for several reasons. As I have suggested, there is an 
independent standard of decisions regarding handicapped newborns, but this standard is 
obviously vague, value-laden, and difficult to apply, particularly in view of uncertain 
prognoses. There should be a prima facie or presumptive case for the parents as proxy 
decision makers for the handicapped newborn; they have made a series of decisions and 
have engaged in a series of actions that have resulted in the birth of their infant, and they 
will continue to make decisions regarding his or her care, unless they waive or forfeit their 
rights to do so. They should be permitted to make the decisions if they want to, unless it is 
necessary to disqualify them as decision makers. 

Hence, I will focus on disqualifying rather than qualifying proxy decision makers in 
view of the presumption that parents will choose in accord with the newborn's welfare. 
What factors should be relevant to disqualification? In his valuable book, Selective Non
treatment of Handicapped Newborns: Moral Dilemmas in Neonatal Medicine, Robert F. 
Weir identified four major qualifications of acceptable proxies for newborns: (1) relevant 
knowledge and information; (2) impartiality; (3) emotional stability; and (4) consistency. 5 

By contrast, I would propose the following list of qualifications, which overlaps with but is 
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not identical with Weir's list: (1) ability to make reasoned judgments; (2) adequate knowl
edge and information; (3) emotional stability; and (4) commitment to the infant's interests. 

I have added the first qualification because the ability to make reasoned judgments 
may be independent of adequate knowledge and information and emotional stability, 
both of which appear on both lists and both of which may be decisively affected by the 
actions of physicians and others, who may be able, for example, to impart adequate 
information. Perhaps more controversial is the fourth point on my list, commitment to 
the infant's interests, which replaced impartiality on Weir's list. As Weir interpreted this 
criterion of impartiality, it is close to my own criterion: 

For proxies of neonatal patients, the requirement of impartiality means that such 
persons should determine, as objectively as possible whether life-prolonging treatment 
would be in the best interests of the individual neonate in question. 

He then suggested that objectivity is more likely if the proxies are "disinterested in the 
particular case at issue and dispassionate in weighing available alternatives."6 I have 
substituted a form of partiality (the newborn's interests) because impartiality suggests 
neutrality in the consideration of the interests of various parties when the decision should 
be made in the infant's best interests. 

My reasons for not including consistency are more complex. Weir used this term to 
highlight the moral requirement of treating similar cases in a similar way, and this moral 
requirement is certainly important. If life-prolonging treatment is held to be in the best 
interests of one newborn, it should also be held to be in the best interests of another 
newborn whose case is relevantly similar. But this criterion is not a matter of the qualifica
tion or the disqualification of particular proxies; it is a matter of the application of the 
standard of the infant's best interests in order to determine whether treatment is obliga
tory, optional, or wrong in a particular case. Furthermore, Weir's use of this criterion of 
consistency may obscure the point that, in cases where treatment is morally optional, 
different parents may choose in different ways. Consistency would then mean allowing 
discretion about relevantly similar cases even though the decisions might be very 
different. 

The presumption in favor of parental decision making is a rebuttable presumption. It 
can be rebutted by appeal to the substantive standard of the infant's best interests. Pro
cedurally, it is probably best to conceive of the relations between the parents and some 
other possible proxy decision makers as constituting a serial or lexical order: parents, 
physicians and other health-care professionals, hospital ethics committees, and the 
courts. 7 Nevertheless, I suggest that, in view of some evidence about the violation of the 
standard of the infant's best interests, it may be morally and politically advisable to 
require, at least temporarily, that parents and physicians ;ustify their nontreatment deci
sions to an institutional ethics committee. 

Parents have a presumed moral commitment to the infant because of pregnancy and 
nontermination of pregnancy; and they may be presumed to choose and act in the infant's 
best interests, unless there is evidence to the contrary. It has been deemed morally 
appropriate to grant parents a wide range of discretion in various decisions about their 
children, for example, decisions regarding education, religion, and lifestyles. This discre-
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tion is not, however, unlimited. Parents who refuse to consent to a medical treatment that 
offers a reasonable chance of significant net benefit to an infant can usually be disqualified 
as decision makers in that arena, especially if their refusal would probably result in the 
infant's death. An example is the refusal by Jehovah's Witness parents of a blood transfu
sion for an infant at serious risk of death. Apart from such clear exceptions, there will be 
considerable debate about where the limits should be set, in part because the standard of 
best interests presupposes values that identify and that weight harms (such as pain and 
suffering) and benefits (such as extension of life) and their probabilities. 

In addition, most parents probably have the ability to make reasoned judgments, and 
some limitations that may be evident in a crisis, such as inadequate information and 
emotional instability, may be only temporary and correctable. If these limitations can be 
corrected (for example, by the provision of information and counseling), there is no 
excuse for disqualifying the parents as decision makers. 

Physicians and other health-care professionals obviously playa critical role in deci
sion making about the treatment of seriously ill newborns. Their diagnoses and prognoses 
determine the parameters of decision making by the parents, and what they say may be 
decisive. They may be able to correct the informational deficiencies and the emotional 
instability of parents who face a difficult decision. But their role is not simply to enable the 
parents to become better decision makers. They may sometimes have to try to disqualify 
the parents as decision makers, where, for example, they are convinced that the parents 
are acting against the infant's best interests or lack the capacities for decision making. In 
general, a patient's competence to consent to or to refuse treatme~t is rarely examined 
unless there is a conflict between the physician's recommendations and the patient's 
decision. The value dispute triggers an inquiry into competence. We can probably expect 
similar results in neonatal decision making, where the parents' qualifications for decision 
making will rarely be questioned unless there is a serious value dispute. 8 

In considering the role of physicians and other health-care professionals, it is impor
tant to examine some evidence about their reasons for their willingness to override paren
tal decision making. First, there is evidence that physicians sometimes displace parents as 
decision makers in order to protect the parents rather than to protect the infant. One 
physician wrote, "At the end it is usually the doctor who has to decide the issue. It 
is ... cruel to ask the parents whether they want their child to live or die."9 This 
approach is paternalistic: paternalism is the refusal to acquiesce in a person's wishes, 
choices, and actions for that person's own benefit. It is a distinctive reason for nonacquies
cence in that it focuses on the welfare of the one whose wishes, choices, or actions are 
overridden-in contrast to the welfare of some other party, such as the infant. Pater
nalism in relation to the parents of a seriously ill newborn usually involves nondisclosure 
of information rather than coercion. For example, the physician may not inform the 
parents that they have a decision to make or may not give them enough information to 
make the decision because allowing them to make the decision would overburden them, 
upset them, make them feel guilty, and so on. 

Paternalism that is limited and constrained by the principle of respect for persons can 
be morally justified when certain conditions are met: (1) the beneficiary has some defect, 
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encumbrance, or limitation in decision making; (2) he or she would suffer serious harm 
apart from intervention; (3) the benefits of intervention would outweigh the harms of 
nonintervention; and (4) the paternalistic agent chooses the least restrictive, humiliating, 
and insulting mode of intervention. 10 It is not clear how often, if ever, these conditions 
are met in relation to the parents of handicapped newborns, particularly because, as I 
have argued, the first condition can often be remedied by the provision of information or 
counseling. If the parents waive or relinquish their right to make the decision, assigning it 
to the physician, the physician's decision making is not paternalistic at all because it is in 
accord with, rather than opposed to, the parents' wishes, choices, and actions. 

One difficult question about protecting the infant's. (in contrast to the parents') 
interests is whether physicians are too ready to acquiesce in parental wishes and choices. 
In one survey of pediatric surgeons and pediatricians, the question was asked: 

Would you acquiesce in parents' decision to refuse consent for surgery in a newborn 
with intestinal atresia if thc infant also had (a) Down's syndrome alone, (b) Down's 
syndrome plus congenital heart discase, (c) anencephaly, (d) cloacal exstrophy, (e) 
meningomyelocele, (f) multiple limb or craniofacial malformations, (g) 13-15 tri
somy, or (h) no other anomalies, i.e., normal aside from atresia?" 

The answers of 76. 8% of the pediatric surgeons and 49.5% of the pediatricians indicated 
that they would acquiesce in parental decisions to refuse permission for surgery to correct 
intestinal atresia even if the infant's only other problem was Down syndrome. Of course, 
the term acquiesce does not imply approval, and it also fails to suggest the complexity of 
the physician's involvement in shaping the parents' understanding of the problem, the 
decision, and so on. But the term does indicate an unwillingness to override the decision. 
The Department of Health and Human Services appealed to this survey as evidence that 
some mechanism is needed to protect handicapped infants against discrimination, but 
critics have charged that the survey is not statistically valid and is outdated. 12 If pediatric 
surgeons and pediatricians are willing to acquiesce in parents' decisions to let a Down 
syndrome infant die rather than correct intestinal atresia, some procedure or mechanism 
is needed to protect the infant's interests, as there is no sound argument that the interests 
of an infant with Down syndrome are better served by non treatment than by the surgical 
correction of intestinal atresia. Discretion is not appropriate in this type of case. 

If parents sometimes refuse treatment against the interests of their infants, and if 
physicians sometimes, or frequently, acquiesce, then some mechanism or procedure is 
needed to break the closed, private circle of refusal and acquiescence. As an alternative to 
the proposed "hotline," with all of its adversarial features and moral costs, an ethics 
committee has been proposed. For example, the President's Commission for the Study of 
Ethical Problems in Medicine recommended "internal review whenever parents decide 
that life-sustaining therapy should be foregone. "13 In view of the (rebuttable) presumption 
in favor of life-sustaining therapy established by the standard of the infant's best interests, 
in view of the (frequent) irreversibility of the decision to withhold or to withdraw life
sustaining therapy, and in view of the uncertainty about current practices, it may not be 
sufficient simply to invoke an ethics committee when there is a conflict between parents 
and physicians. Evidence about physician acquiescence to parental wishes makes this 
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approach unreliable. Nor is it sufficient to view such a committee as promoting a commu
nity of moral discourse in the hospital. Until there is greater clarity about the extent to 
which parents and physicians act or fail to act in accord with infants' best interests, it may 
be morally and politically appropriate for an ethics committee to review each decision for 
nontreatment. There is debate about whether such a committee is needed, would be 
effective, or would even be counterproductive. But if there is evidence that parents and 
physicians act against infants' interests in not providing treatment, then it may be appro
priate to mandate review through an institutional ethics committee that can require the 
justification of non treatment decisions. The composition of such a committee is ob
viously very important, but I will not discuss it here. 

Finally, the courts should be invoked only as a last resort, when there are reasons to 
seek to disqualify other decision makers in order to protect the infant's interest or in order 
to adjudicate a conflict about those interests. At best, each decision maker in this serial or 
lexical order of proxy decision makers-and all of them together-can represent only 
imperfect procedural justice. 

A RIGHT TO MEDICAL CARE? 

Even if parents ought to authorize treatment for seriously ill newborns in most cases, 
and even if other agents ought to override the parents' refusals in some cases, there is still 
an important question about who pays or who should pay for such care. 14 Some have 
wondered whether we should not change the cliche "Whoever pays the piper calls the 
tune" in this setting: "Whoever calls the tune should pay the piper. " The moral rationale 
for this shift is clear even though it may not be decisive. If treatment of a handicapped 
newborn is ordered against parental wishes, why should the parents have to cover the 
costs, which may include not only immediate care but also long-term institutional care? 

There are, I believe, important moral reasons for providing and increasing support 
for the parents of handicapped newborns. Some of these reasons apply specifically to the 
situation of neonatal care; others apply more generally. First, the society should provide 
financial support in order to reduce some conflicts of interest between the newborn and 
his or her parents as primary decision makers. Other familial interests often masquerade 
as the infant's interests. The society should attempt to reduce and even to eliminate 
parents' worries about exhausting their financial resources in the care of a handicapped 
infant. 

Second, there are solid moral arguments for a political-legal right to health care, 
when that care is in the recipient's best interests, and these arguments support societal 
funds for the care of handicapped infants. Apart from more general arguments for the 
equal distribution of all goods, including health care, most arguments for a political-legal 
right to health care rest on moral principles in conjunction with claims about the special 
nature and importance of both health needs and health care. As Tristram Engelhardt 
argued, one of the central issues in debates about the distribution of health care is one's 
view of the "natural lottery." 15 The metaphor of a lottery suggests that health needs, 
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various diseases, and illnesses are largely the result of an impersonal lottery and are thus 
undeserved. But even if these needs are largely undeserved insofar as they result from 
chance, this does not determine why and how the society should respond to them, for, as 
Engelhardt noted, undeserved needs may be viewed as either unfortunate or unfair. If the 
needs are unfortunate, they may be the object of compassion. Other individuals, volun
tary associations, and even the society ought to undertake efforts to try to meet those needs 
out of compassion and charity. But if those needs are unfair, there may be a duty of justice 
to try to meet them. If, of course, those needs result from the actions of others (e.g., 
assaults), or failures of institutions (e.g., environmental pollution), or actions on behalf of 
the society (e. g., military service), there may be special obligations of fairness to meet the 
needs. There is, however, less agreement about an obligation of fairness to blunt the 
effects of the natural lottery. 

Whether a political-legal right to health care is based on charity or fairness, there is 
still room for debating the content and scope of that right and for making difficult 
allocation decisions. The question about who should pay for whatever care is available is 
not identical with the question about what level and kind of care should be made 
available. Policy decisons about the level and kind of care should involve answers to 
several questions: How much of society's resources (time, energy, and especially money) 
should go into health care (including critical care) versus other social goods? How much 
into preventive care versus critical care (and also chronic and rehabilitative care)? How 
much for various diseases? And how much for various tcchnologics (such as NICUs)?16 
Although such questions have to be resolved politically (i.e., through the political pro
cess), they do involve several moral issues. Rather than trying to offer a comprehensive 
analysis of these issues, I will identify only a few points that merit consideration in 
determining our policies. 

The costs of neonatal intensive care are staggering. In one study of patients with 
high-cost hospitalization ($4,000 or more in one year), the most expensive cases involved 
neonatal intensive care and averaged over $20,000 each. In 1978, the average expendi
tures for neonatal intensive care (hereinafter NIC) were estimated to be $8,000 per case, 
and the total costs of NIC throughout the United States were estimated to be $1.5 billion, 
similar to the costs of the end-stage renal disease program. Approximately 6% of all live 
births go to intensive care, and there are approximately 200,000 admissions each year. 
There is evidence that NIC has greatly reduced neonatal mortality, but there is more 
debate about the impact on neonatal morbidity. 17 

At the level of macroallocation-How much of a good such as neonatal intensive 
care should be made available?-it is impossible to avoid considerations of the value of 
life. Valuing lives is inevitable; it will be implicit or explicit. It occurs whenever we pursue 
or eschew policies that reduce the risk of death. But a policy that expresses an evaluation 
of life by refraining from reducing the risks of death is not as morally offensive as the 
comparative evaluation of individual lives that some propose at the level of microalloca
tion. In part, the difference is between statistical and identified lives and between imper
sonal and personal approaches. To compare identified lives in order to determine their 
relative vahie to society for purposes of allocating scarce life-saving medical resources 
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would infringe the principle of the equal and independent value of human life. Such an 
infringement does not occur when the society decides not to increase the number of 
emergency vehicles or ICUs or not to improve road barriers, even though such decisions 
statistically increase the risks of death. 

If our society will spend X amount for the reduction of risks of death and morbidity to 
newborns, should it concentrate on NIC or on prevention (e.g., of low birth weight and 
anomalies)? Particular medical interventions in NIC have been validated as effective by 
randomized, controlled clinical trials, but NIC programs as a whole have not been 
evaluated for their effectiveness in reducing death and morbidity, particularly in com
parison to other programs, such as various programs that might prevent low birth 
weight. 18 The best studies to date point to a significant role of NIC in the reduction of 
neonatal mortality among low-birth-weight infants. More controversial are studies of the 
morbidity, particularly the handicaps, of the survivors. As smaller and smaller newborns 
have been salvaged, most of them have been normal. Nevertheless, it appears that "the 
absolute number of seriously handicapped individuals may be increasing. "19 Even here, 
on balance, NIC appears to be effective. 

However, it is probable that effective programs to prevent low birth weight could 
further reduce neonatal mortality and morbidity. Although noting that in California 
much of the decline in neonatal mortality has resulted from "the advent of neonatal 
intensive care and the increased rate of cesarean section," some analysts contend that "the 
prevention of low birth weight holds the greatest promise for improving the outcome of 
pregnancy and controlling the costs of perinatal care during the 1980s. "20 Such an 
argument, if sound, might lead to the conclusion that there should be a different mix of 
prevention and critical intervention. Such a mix might also be more cost-effective. But 
prevention might involve various activities ranging from education to prenatal care. In 
some other areas, such as the prevention of neural tube defects, screening might be 
involved, and abortion might be considered. But this is a different face of prevention: it 
might involve preventing the disease by preventing the offspring. Such prevention would 
encounter limits set by personal autonomy. Similarly, risks created for the prospective 
offspring by the mother's lifestyle would be difficult to reduce morally except through 
education. And as the debate about intrauterine interventions indicates, similar problems 
emerge when corrections might be made before birth. 

All of these complications lead to the conclusion that we lack the data to offer cost
effectiveness analyses of NIC versus various preventive programs in the reduction of 
neonatal mortality and morbidity and that, even if we had the data, some possible 
preventive programs would encounter some moral constraints (not necessarily absolute 
ones). In addition, it has been argued that our society morally favors critical interventions 
over preventive programs because of a preference for identified over statistical lives and a 
conviction that critical interventions symbolize both the care and compassion of the 
rescuer and the value of the rescued. Although such a priority may not be defensible, it is 
at least understandable and may set political (if not moral) boundaries on allocation 
decisions and thus on the content and scope of a right to health care. At the very least, the 
weight of the financial burden should not fall on the family. 
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DISCUSSION 

DR. ARNOLD S. RELMAN (New England Journal of Medicine): I was particularly im
pressed by Dr. Todres's caution that you really have to be there in order to understand 
what we are talking about. Decision making for congenitally handicapped newborns, 
like all medical decision making, is not a one-time thing. It is not a kind of a theoretical 
argument: "Should we or should we not save this patient's or this infant's life?" That's 
not the way it is. The condition of the infant or the patient is changing all the time. 
There are multiple interventions that must continue with different consequences, 
which often change the picture. You start out doing one thing that you think is right or 
may help, and things end up being quite different from what you expected. Your 
decision making will be influenced by what happens as a result of the initial interven
tion. That's why I personally support the view that the less one formalizes, the less one 
institutionalizes, the less one has committees and courts involved, the better off one is. 
Committees can never take care of patients. Courts can never take care of patients. 
Decisions must be made all the time, and they must be made by people who are there 
on the spot, with the best interests of the infant always in mind. As far as Professor 
Burt's comments are concerned, he does make a powerful argument against institu
tionalizing or formalizing the withdrawal or the withholding of life-saving treatment. 
But it seems to me that it is just as bad to institutionalize the withholding of life-saving 
treatment as it is to institutionalized the requirement that life-prolonging treatment 
must always be given: institutionalization of any kind of treatment or decision formaliz
ing and publicizing of any kind of management of desperately ill, incompetent patients 
is bad for the patient. It leads inevitably to injustice and damage. It seems to me that the 
people who are responsible for the care of the patient-the next of kin, the medical 
people, and any advisers that they wish to consult-must be the ones who make the 
decisions for these incompetent patients. I advocate avoidance of any kind of institu
tionalization. It seems to me that the law and society have an interest only after the 
event. If an injustice has been done, if somebody's rights have been violated, if some
body's been murdered in a hospital, that's when the law comes in. The law cannot and 
should not intervene in advance. There is no way it can do so helpfully. Finally, about 
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Professor Childress's comments, I found myself in agreement with almost everything he 
said, except that I think that review committees are very useful when there are very deep 
and irreconcilable differences between the family and the medical people who look 
after the patient. That sometimes happens, and there's no way to resolve it except by a 
committee. Also, it seems that, whenever a decision is made to withhold treatment, it's 
well to have that decision supported by more than one or two medical opinions. 
Committees can be very useful as medical consultants, saying, "Yes, there really is no 
medical reason, no medical justification to continue ... to do any more." So, I think 
that committees can be very useful, and my personal view is that they ought to be used 
very frequently. Those are my personal views. 

Ms. BARBARA KATZ ROTHMAN (City University of New York): I'd like to address the 
issues of language that come up in the way that we think about these problems. One is 
the treatment; the word treatment is consistently used to mean "standard," "current," 
"this week's," "American medical practice." Treatment means different things to dif
ferent people. So, when we talk about the giving and withholding of treatment, we're 
talking about the giving and withholding of what physicians define as appropriate 
treatment. This description casts the whole problem in a particular way. What happens 
(this is an issue that each of you approached and skirted) is that when there is a 
disagreement about whether treatment should be given or withheld, physicians are 
presumed actually to have the patient's best interest in mind. By virtue of being 
newborn, we all become patients. Every baby born is defined first as a patient, and then 
it is determined if it will continue in the patient role or leave that role. Physicians are 
defined as competent to define the patient status of the newborn, then further to define 
appropriate treatment. New persons come into the decision making only if someone 
disagrees with the physician. Physicians are always assumed to have their patients' best 
interests at heart. When the parents agree with what the physician wants, then the 
parents can make decisions. When the parents disagree, we call in the next level of 
arguer. Now, what was pointed out and then moved away from was that, certainly, 
when you bring in the state, the state turns to yet another physician to say, "Is this an 
appropriate medical treatment?", never questioning that there may be something else 
other than medical treatment. So, for those of us who are looking at this from the 
perspective of parents who are potentially in this situation, we might not choose to use 
the battleground analogies that you keep drawing of the frontline, and we might prefer 
to pull our babies out of that particular battleground and provide them with alternative 
treatments. Parents, for instance, can go back to some of the more interesting historical 
moments, such as parents who refused to have radiation treatment for their kids' tonsils 
and parents who refused to take DES to maintain pregnancies. 

A PARTICIPANT: The discussion is treatment of critically ill newborns. 

Ms. BARBARA KATZ ROTHMAN: I'm using other examples where medical intervention 
was not necessarily in the patient's best interests. Another is parents who disagreed 
about the routine use of incubators for premature infants and saved some of their babies 
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from blindness. Medical decision making has not had a history of always being right. It 
is wrong to always assume that medical treatment is the only treatment and the correct 
treatment; this idea phrases the question in such a way that the parents' perspective is 
automatically discounted. I'd like you to examine the language you are using and see if 
this is exactly what you mean to say. Are you saying that the only treatment is always 
medical treatment? And that the only person ever qualified to determine the appropri
ateness of treatment is a physician? 

DR. I. DAVID TODRES (Massachusetts General Hospital): I appreciate your comments 
because I think one of the things the medical profession is saying, and certainly I am 
saying, is "We need your help. " We are not here to dictate that there is only one way 
treatment can be carried out. Your question is a well-thought-out one in terms of 
treatment. What is treatment? It's true that, when the infant comes to the intensive care 
unit, my focus is on that infant whose physiology is deranged. I'm hoping that I can 
step back and see the whole infant and not just the physiology of the heart or the lungs 
or the parts of the body. But initially, for life-saving, that's what's required, and I think 
that we have to concentrate on the physiology. That's why I said that, in some ways, the 
best way I could have presented my thoughts would be to ask you all to come with me to 
the intensive care unit and spend 20 minutes looking at these babies, to develop your 
own perceptions of what you think is treatment. I think we often are talking about 
different things when we talk about treatment or how we perceive the care of these very 
handicapped infants. If anything, from my perspective the infant is overtreated. I'm not 
saying that is wrong, that we shouldn't do that, but because we don't know the out
come, we're often going to the overtreatment point and then looking back and saying, 
"We gave this child every chance we could." We probably overtreated, and that hurts a 
great deal. At the same time, there are many infants lying in the newborn nursery who 
have tubes stuck into every orifice, are attached to monitors, and are difficult to 
recognize as human beings. And yet, it's necessary to do this to them because we know 
we can save these infants to live a healthy life in the future. Technology is applied 
where it can help the infant, but I think it may be better if we share this decision rather 
than dictate what's "treatment." I certainly have no intention of doing that. 

DR. JAMES F. CHILDRESS (University of Virginia): I think you have made a very valuable 
contribution to our discussion by warning us about the kinds of language and meta
phors employed in our interaction together. It is my contention about the relation 
between parents and physicians that there is an important range of discretion, in terms 
of both the definition of interests and what could be expected to meet those interests. 
It's hard to define that in an abstract way (as we've been reminded), but we have to 
recognize that it exists and work out ways to define it. 

MR. ROBERT A. BURT (Yale University School of Law): I've been scanning my own 
remarks, and at least I was using the word treatment only where both physicians and 
parents agreed on the definition of treatment but decided that they wanted to withhold 
it. I think that my particular use avoided that general problem. 
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Ms. KAREN METZLER (Case Western University): I try to approach the problem intellec
tually, but I would like to bring a little bit of experience into it. I was born 33 years ago 
with spina bifida, among other birth defects, and it was at that time assumed that I 
could have been paralyzed, retarded, blind, and deaf. I am not. My concern is about 
handicapped infants who were born in the early 1950s, who are now young adults and 
have shown that they are intelligent and capable human beings, and who make up the 
bulk of the infants who were born with birth defects. The case of the anencephalic is 
really extreme in the context of the 2 million handicapped people in the United States 
who are not being given the opportunity to be productive because of social attitudes. I 
would like to remind people to consider how this debate plays into the development of 
social attitudes. I am particularly concerned about the upcoming generations who will 
be born into the midst of this debate who will survive and who will have the intelligence 
to ask their parents, as I know from my counseling experience, "If they had given you 
that option, would you have let me die?" What impact is this debate having on the 
quality of the lives of all handicapped persons? It's not a question; it's a reminder. 

MR. ROBERT A. BURT: I think it is a very apt reminder. In yet another context, the 
question of our social commitment to care for Down syndrome individuals, I agree 
with the implication that both this debate and the extent to which it becomes legit
imized and authorized for somebody to withhold treatment from a Down syndrome 
child raises the question about all those Down syndrome individuals who have sur
vived. It also raises a social question that never before was asked, directed at the 
handicapped individual, "How come you're still around?" You are right to remind us 
of that aspect of the cost of deciding formally to withhold treatment from some category 
of newborns. 

Ms. KAREN METZLER: What will be the composition, the demographics, of institutional 
ethics committees? Studies show that, among individuals and parents who have chil
dren with birth defects, the higher their income and the higher their intelligence, the 
less likely they are to accept a person with a disability. So, if you have a professional 
group, is it going to be swayed toward not making a commitment to the best interests of 
a child, with some modification of the quality of life, compared to that of a person who 
is "boring" but ostensibly normal. I have a telling story. The last time I attended the 
Genetics and the Law conference, it was held at the Copley Plaza, and I was really 
frustrated because I didn't take the time to say my piece. I went out and crossed the 
street, and there was a bum who had probably been a rosy-cheeked, blossoming little 
kid because he didn't appear to have any anomalies. But he was a bum, and he wasn't 
struggling to get an advanced degree or a job, as I am, to be productive in society. And 
yet, he could stand there in front of a whole crowd of people and make a big scene, 
saying, "What's wrong with you? Why are you that way?" So there's no guarantee that 
we are all going to become presidents of the United States. We can't all do that. We 
each have a role to play, if we're given that role to play. You people hold the power, the 
keys. In terms of my education, in terms of my insurance, in terms of my employment, 
I have to turn to the medical community to define what I can and cannot do. If you 
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have a limited view of what I can do because you've never seen me function outside the 
office or the surgical room, then society is going to persist in that as well. 

DR. AUBREY MILUNSKY (Boston University School of Medicine): Karen, could we have 
you come back to the microphone. Karen knows how happy I am that she came again 
to our meetings. I've already told her that, and she represents a most important constit
uency in our country, that, indeed, is not well represented anywhere. I want to ask you 
if you'll take a few more minutes to address two questions from your perspective. The 
first is: Where, besides anencephaly, do you draw a line in the newborn nursery? How 
do you recommend that perinatalogists like Dr. Todres operate? 

Ms. KAREN METZLER: I'm not a doctor, not because I don't want to be one. I wanted to 
be one very badly. But my experience is that what is considered an impossible case 
today becomes possible tomorrow through research. My case was considered impossible 
in 1950; that's the way it was presented to my parents. My father said that, if doing what 
you can do will mean that, a generation from now, an infant will be born with a greater 
chance and a greater promise of living than my daughter, I'm willing to submit my 
daughter to this. And this was before they had my generation around to show them 
what those limitations were or were not. That was also at a time when the community 
was not making an effort to educate persons with disabilities. The government was not 
supporting the financial costs, so my parents did this all themselves. They were willing 
to do it as their contribution to society. In our family, people are judged by what they 
contribute, not by the power and money they have, or status, or whatever. We need 
education so that more people will see what the extremes are, so they will appreciate the 
whole spectrum. I don't have a definite answer. I don't feel qualified. I don't think you 
would accept my answer. 

DR. ARNOLD S. RELMAN: I think Dr. Milunsky wants to know if the mental capacity is so 
severely impaired, does this justify allowing death to occur? 

Ms. KAREN METZLER: I think my IQ of 160 is a disability because people cannot accept a 
person with a disability who can function shoulder to shoulder in the job world with 
them. 

DR. ARNOLD S. RELMAN: That's not the point, Karen. 

Ms. KAREN METZLER: I don't think that the money and that the human experience, the 
quality of it, should be the criteria. 

DR. AUBREY MILUNSKY: Would you comment on society's continuing move toward 
perfection and on its lack of patience with imperfection. 

Ms. KAREN METZLER: Yes, I think it's a straightjacket for all of us because it teaches all of 
us not to accept ourselves. Striving to use the best of your capabilities is different from 
being perfect, from striving to be perfect. The point is, trying to be the best that you can 
be. I think the perfection model enhances the stigmatization of a person like me, not 
just because I'm not perfect, but because other people who do not accept themselves 
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and their limitations, who are not comfortable with their own self-concept and are 
looking around society to see what their position is, are less likely to accept a person 
with a disability, too. 

Ms. ALTA CHARO (Legislative Drafting Fund, Columbia Law School): Dr. Childress, I 
am rather puzzled by one thing that you said, and the previous speaker's comments just 
made my puzzlement more concrete. You spoke of using the best interests of the child 
as a definition of some sort of objective just outcome, which I'll shorten down to the 
"the right answer." The decisions are between disabilities (which can be very severe and 
can be overcome to differing degrees, based not only on the parents and the family, but 
on the motivation of the person with the disabilities) and what the courts call the "utter 
void of nonexistence." I find it difficult to say that there can be a "right answer" that is 
objective and just in any given situation, let alone as a generic answer. In fact, your 
attempts to describe a system of serial decision making struck me as coming much 
closer to an attempt to find a perfect procedure whose end would be the common 
wisdom of what's best for this child, which would become, by definition, the best
interests test. I wonder if you could explain to me any better how best interests can be 
an objective outcome. 

DR. JAMES F. CHILDRESS: It seems to me very difficult to argue that survival is not in a 
particular infant's best interest. So it may well help us to establish some wrong answers 
that enable (or, perhaps, even require) later decision makers to override the primary 
decision maker, which would be the family or parents. I'm trying to hold onto both 
things: that there is a standard, and that we have a lot of difficulty in interpreting it in a 
variety of cases. This may well help us set some limits, and when those limits are 
violated, then perhaps we have to override the primary decision maker. 

Ms. LYNDA MULHAUSER (Children's Hospital, Washington, DC.): I'm sorry, Dr. Chil
dress, that you didn't further address the issue of cost and who pays, because within this 
whole argument, even though we have a set of parents who may make their decision 
based on the best interests of the child, and the physicians and everyone else in that 
process who may do the same thing, when an "objective third party" comes that issue is 
avoided totally. So from a legal standpoint-and Dr. Burt may want to address this-is 
there any current mechanism to require the people who are making the arguments to 
save the children to have some sort of responsibility for all the medical and social 
expenses, like leg braces at $2,000 each, that will help these people be independent and 
competitive? 

DR. JAMES F. CHILDRESS: I think this is not different in principle from arguments we 
make about a right to health care in general, in the sense of setting limits on the scope 
and so forth. What I wanted to do is to insist that the question of decision making and 
the question of who pays should not be combined. The mere fact that we require 
treatment for someone, overriding the parents' wishes in this case, does not tell us who 
should pay the bill. 

MR. ROBERT A. BURT: You knowingly pose the question. There are a lot of cheap shots 
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in this area, and there are many advocates (the Reagan administration is particularly 
guilty of this) who take a rigid "right-to-life" position but are not willing to commit the 
kind of resources that are required by simple decency and humanity, as you indicate. At 
the same time, one has to acknowledge that 1975 was a banner year for this country in 
the social commitment of resources to these purposes because of the adoption of Public 
Law 94-142, the Education of All Handicapped Children Act and the Developmental 
Disabilities Assistance and Bill of Rights Act. When one looks from a 10-year perspec
tive, when we first met to debate these issues, there was almost nothing by way of 
governmental funding, and now there is, in a certain sense, an unbelievable amount. 
There are still, however, nowhere near the kind of resources needed, and the Reagan 
administration is fighting those allocations tooth and claw at the same time that they are 
taking this rigid "right-to-life" position. The social position is not wholely bleak, but 
the inconsistency is an important point to make. 

Ms. LYNDA MULHAUSER: I find it ethically repugnant that the two are so divergent at this 
time. 

MR. JIM WALTERS (Loma Linda University): As an illustration of the point, Paul Conrad 
in the Los Angeles Times a few weeks ago had a cartoon of President Reagan talking to 
this little needy handicapped person, saying, "Shut up, we got you here, didn't we?" 
Dr. Burt, I want to address the comments you made. I agree that there is a widespread 
myth in society that the individual has great sanctity and that this myth is valuable. 
Perhaps it's appropriate that we spend hundreds of thousands of dollars to try to rescue a 
coal miner, and we refuse to spend a similar amount to make railway crossings safe to 
save many lives. I am wondering, in this new medical economy and with the new 
medical technology, if physicians are going to be able to continue to have the sort of 
ethos of protecting life at all costs, and spending untold money for individuals re
gardless of other considerations. Given the new technology, and the new economy, 
aren't we going to have to expect the American public to be more mature than perhaps 
more paternalistic positions over the ages have assumed that they are? Then, a second 
question, Dr. Childress: I was surprised at your placing ethics committees in hospitals, 
and in the questionable way that you did. Given medical paternalism over the ages, 
given the need for a broader base for decision making, shouldn't the physician work in 
closer connection with those multidisciplined committees so that it's not just her or his 
values that are brought to bear on these sensitive judgments? 

MR. ROBERT A. BURT: Your question is difficult to answer in a small compass. There was 
an implication that I heard in your question that this myth, this ethos of sanctity, is a 
symptom of social immaturity, and that we kind of grow up when we learn to be more 
bloodless and rational and cool about these matters. I don't find that implication 
compelling. We carry lots of emotive, symbolic, meaning-giving forces in our heads, 
and this is one in particular that I don't see why we should grow out of. But, of course, 
there are tensions and it's complex. Indeed, there may be occasions in the tightening of 
social resources that may force us back into the "God committees. " The burden of my 
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remarks was that I think we should genuinely be forced to that point before we accept it. 
In the context of treatment-withholding decisions about anomalous newborns, it is not 
yet clear to me that we have been forced to take those steps. There are great political 
pressures. Decision making in clinical settings is very difficult. There are pressures, 
particularly from the medical community, saying, "There's too much interference 
here. Regularize and formalize this in some kind of a way." I simply mean to be a 
Doubting Thomas on that score. It's not financial pressure that is primarily pressing in 
this area at this time as I read the current social debate. 

MR. JIM WALTERS: I deal with a hospital that has spent, through a third-party payer, over 
$1 million for a neonate that no one thinks has any future. Is this sort of thing, in the 
name of the sanctity of life, to be accommodated in medicine today? 

MR. ROBERT A. BURT: Well, you know it can be. Let me begin again with your example: 
a coal-mine disaster in which it is likely, though not a certainty, that most of the 
miners, or even all of the miners, are dead. Now, at the moment, we devote enormous 
amounts of resources, public attention, and focus to such a disaster. I am not sure that 
it is a sign of maturity or good social sense for us to say, "That's too expensive; to hell 
with the miners," rather than embracing the kind of social commitment that you were 
speaking of, which is "Now let's tum to saving people at railroad crossings." My 
prediction is-though who can know?-that we will be hard of heart in both contexts 
instead of in only one context, as we now are. 

DR. JAMES F. CHILDRESS: Let me respond to your question and also to Dr. Reiman's 
comments regarding hospital ethics committees. I serve on one that has the function of 
dealing with a kind of Infant Doe situation. I think that these committees have an 
important role to play. The question I was raising when I ran out of time was to what 
extent they're needed. Dr. Reiman suggests that they serve a valuable function, al
though, interestingly, after he argued against institutionalization and the overcoming of 
distance, we got an argument for a central role for hospital ethics committees. What is 
the function of such a committee? If the committee is to recommend policy, as the one 
I serve on is in part designed to do, I think it has an important role. If it is educative, 
both for the staff and for the parents who want advice, that's fine, too. The big problem 
I have is whether a committee should have a primary role in the review of decision 
making day after day, or whether it should come into play only in certain limited 
settings. It was really more of a question than anything else. We need to ask how we are 
going to interpret the data that we have about decision making as to whether commit
tees should have a role beyond educative and social policies. 

DR. ARNOLD S. RELMAN: But the educative role is not to be minimized. 

DR. JAMES F. CHILDRESS: No, I'd resign the committee if I didn't think it had an 
important educative role. I am agreeing with you. But then the question of the actual 
review of cases and how regularly it is done, and so forth, needs to be addressed. 

DR. NORMAN FOST: Two comments on your comments, Dr. Reiman. First, with regard 
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to the importance of being there at the bedside, on the battlefield. My experience with 
institutional review boards and with our hospital ethics committee is that most of the 
most important information and pivotal arguments and facts come from people who 
aren't there. With regard to handicapped newborns, to cite one example, the very wide 
availability of adoption-say, for example, for Down syndrome children-is a very 
well-kept secret from many parents, as well as attending physicians. There are now 
many dead Down syndrome babies who, had their parents or doctors known about this 
adoption availability before the fact, would be alive today. That knowledge and access 
to information about it comes from people who sit on these committees who are not at 
the bedside. You suggested that we should wait for some murders to occur and then 
bring the troops in to punish the guilty. We've had, in the opinion of Professors Burt 
and John Robertson, homicides occurring for 10 years. Nothing has happened. There 
have been no prosecutions. And there won't be because it's too Draconian. No pros
ecutor wants to put a doctor in jail for doing something that is so complex and fraught 
with so many well-meaning intentions. It's because there are no prosecutions, and 
because child abuse and neglect laws have almost never been brought to bear, that we 
have the Baby Doe regulations and SWAT squads. Those regulations weren't written 
until laws were broken and not enforced. Waiting for prosecution after the fact is also 
small consolation to the dead children. The law hasn't changed behavior; it's too harsh. 
I think that's why we had something like the Baby Doe regulations, which I think were 
equally too harsh. We need something in between. 
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In 1973, the Supreme Court of the United States struck down all restrictive state abortion 
statutes in Roe v. Wade. l In doing so, it set forth a scheme by which the constitutionality 
of future statutes could be measured. In essence, the court ruled that, during the first 
trimester of pregnancy, the state could have essentially no role in the regulation of 
abortion; that in the second trimester, the state could regulate abortions in ways designed 
to further maternal health; and that after fetal viability (not the third trimester), in 
furtherance of the state's interest in protecting fetal life, the state could prohibit abortions 
except those that were necessary to protect the life or health of the pregnant woman. On 
the face of it, these are simple rules. However, over the last decade, many states have tried 
to pass the most restrictive abortion statutes possible under these rules, and indeed, some 
states have passed clearly unconstitutional abortion legislation. As a result of these state 
efforts, innumerable lawsuits have been brought in state and federal courts, and the U.S. 
Supreme Court has decided at least 14 abortion cases since Roe v. Wade. This activity 
indicates at least two things. First, the deceptively simple rules set forth in Roe are much 
more difficult to apply than they initially appeared to be. Second, those who are opposed 
to legalized abortion will work very diligently to have their voices heard and respected by 
state legislatures. It would also seem to indicate that the legal battles fought over abortion 
will not soon be settled. 

This chapter will explore how the U. S. Supreme Court has dealt with various 
abortion issues presented to it since the last Genetics and the Law Conference in 1979, 
with the goal of ascertaining the constitutional boundaries regarding the regulation of 
abortion as the court sees them. 

295 



296 LEONARD H. GLANTZ 

FUNDING 

An important tactic that the "prolife" forces have adopted is withholding state or 
federal funding of abortions for poor women. The goal has been to reduce the total 
number of abortions performed. In 1977, the U.S. Supreme Court decided two cases that 
involved the public funding of "unnecessary" or "nontherapeutic" abortions. In the first 
case, Beal v. Doe, 2 the court decided that the Medicaid statute did not require states to 
pay for these abortions. In the second case, Mahu v. Roe,3 the court decided that a state 
policy that offered payment for the costs incident to childbirth, but not to abortion, did 
not violate the Equal Protection Clause of the U.S. Constitution. 

At the time of the last Genetics and the Law Conference, I pointed out that these 
cases had been rather narrowly decided. 4 First, they dealt with "unnecessary" procedures 
that are usually not covered by Medicaid in any event. Second, the availability of funds 
was dependent on a determination of "medical necessity," which is left to the discretion of 
the women's physician. Finally, these cases allowed the withholding of funds in situations 
where the woman would not suffer any physical or mental harm from the continuation of 
the pregnancy. As it turns out, however, these factors were apparently not important to a 
majority of the court. 

Harris v. McCrae5 involved the constitutionality of the "Hyde amendment." The 
Hyde amendment, named after its congressional sponsor, is a term used to describe a 
member of federal restrictions on abortion funding. In 1980, the Hyde amendment 
forbade the use of federal funds to perform abortions except where 

the life of the mother would be endangered if the fetus were carried to term; or except 
for such medical procedures necessary for the victims of rape or incest when such rape 
or incest has been reported promptly to a law enforcement agency or public health 
service. 6 

However, there have been a variety of Hyde amendments over the years. In 1977, there 
was no rape or incest exception, and in 1979, there was an additional exception for 
instances where two physicians determined that a woman would suffer "severe and long
lasting physical health damage" if the pregnancy were carried to term. The court stated in 
footnote 4 that its opinion referred to all the versions of the Hyde amendment. This 
means that the court was rendering an opinion about the constitutionality of withholding 
funds for abortions except in life-threatening situations. Put another way, the issue was: 
Could the federal government deny funds to women who would suffer severe and long
lasting physical harm unless they had abortions, while providing funds for women who 
would undergo normal labor and deliver? The court, in a 5-4 decision, decided that the 
Hyde amendment was constitutional. 

In rendering its decision, the court relied extensively on Maher, which involved 
nontherapeutic abortions, whereas this case involved therapeutic abortions. The court 
concluded that this distinction is without constitutional significance. In Maher, the court 
held that denying funding for nontherapeutic abortions did not impinge on a woman's 
right to privacy as described in Roe. Under Roe, the court explained, a woman must be 
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free to decide whether or not to terminate her pregnancy, and the state must not place 
obstacles of its own making in front of a woman who wishes to act on her decision. 
However, by refusing to pay for abortions, the state has not placed any obstacles in front of 
her. As the court stated in Maher, 

The indigency that may make it difficult-and in some cases, perhaps, impossible
for some women to have abortions is neither created nor in any way affected by the 
[lack of state funding]. 7 

In cssence, the court was saying that one can have a right to make a choice but, if poor, is 
not entitled to have the state pay for the exercise of that choice. The court adopted this 
reasoning in McCrae and held that the state need not pay for therapeutic abortions. 

There were vigorous, and even bitter dissents, in this case. Justice Stevens, who was a 
member of the majority in the nontherapeutic abortion cases, was a dissenter here. He felt 
that, once the government decided to alleviate some of the hardships of poverty by 
providing "necessary medical care," the government must use neutral criteria in distribut
ing benefits. He was particularly concerned about the fact that, if the government decided 
to cut off funds for abortions that a woman needed to save her life, it would be constitu
tional to do so after McCrae. Indeed, the Solicitor General agreed with this proposition at 
the oral argument. 8 

This case stands for several propositions. The clearest is that neither states nor the 
federal government must pay for abortions for poor women. However, it also stands for 
the proposition that no government is required by the Constitution to pay for any medical 
care for the indigent no matter how necessary it may be, as long as the refusal to pay for 
such service is "rationally related to a legitimate government interest." Advocates for the 
poor see this case as an ominous foreshadowing of things to come. For example, anyone 
who ever believed that there is a "right to health care" will find that a constitutional basis 
for such a right has been undercut by McCrae. 

Needless to say, both "prolife" and "prochoice" advocates tried to determine what 
McCrae meant in terms of the direction the Supreme Court was taking on abortion. 
Regardless of the fact that the court stated in Maher and McCrae that these cases did not 
lessen the right to privacy set forth in Roe, both sides of the abortion issue wondered if this 
was really the case. The vitality of Roe after McCrae is discussed in a later section. 

ABORTION AND MINORS 

Perhaps the most controversial issue that the U.S. Supreme Court has had to 
contend with in the abortion area is the access of minor women to abortion services. In 
Planned Parenthood of Missouri v. Danforth, 9 the court struck down a Missouri statute 
that required the written consent of a parent of a woman who was under the age of 18 and 
who was unmarried. The court noted that" constitutional rights do not mature and come 
into being magically only when one attains the state-defined age of majority. "10 Further
more, the court argued that the "State does not have the constitutional authority to give a 
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third party an absolute, and possibly arbitrary veto over the decision of the physician and 
his patient to terminate the" patient's pregnancy."ll The minor's right to consent to 
abortion on her own does not apply to every minor regardless of age or maturity; rather, it 
applies to a minor who is "sufficiently mature to understand the procedure and to make 
an intelligent assessment of her circumstances with the advice of her physician."lz In 
effect, the court held that if, the state could not veto a woman's decision to have an 
abortion, it could not give anyone else veto power over a woman who could maturely and 
intelligently decide whether or not to have an abortion, regardless of the woman's age. 

The Massachusetts legislature also passed a statute intended to limit a minor's access 
to abortion. 13 This statute provided that, if a woman was less than 18 years old, she had to 
obtain the consent of both parents in order to obtain an abortion. If one or both of the 
parents refused to consent, consent could be obtained from a judge of the superior court 
for "good cause shown." A three-judge federal district court struck down this statute,l4 
and appeal was taken to the U.S. Supreme Court,l5 which, in essence, sent the case to 
the Massachusetts Supreme Judicial Courtl6 for an interpretation of the statute. Five 
years after this tortuous litigation was commenced, the U. S. Supreme Court again heard 
the case and found the statute unconstitutional. 17 

In deciding this case, the court noted the interpretation of the statute by the Mas
sachusetts Supreme Judicial Court. The Massachusetts court held, among other things, 
that (l) in most cases, a minor woman could not seek court approval until her parents 
refused to consent; (2) even if the judge decides that the minor woman is capable of 
making, and has made, an informed decision, she or he can still withhold consent to 
abortion if she or he deems that the best interests of the minor would not be served by an 
abortion; and (3) in most cases, the parents must be notified of any judicial proceedings 
brought by the minor. This holding means that, although the parents do not have 
unlimited veto power over the minor's decision to have an abortion, they are given a role 
every time a minor seeks an abortion. 

Eight justices agreed that this statutory scheme was unconstitutional, and one would 
have upheld it. However, the eight Justices were split on how far the decision should go. 
Four of the Justices took it on themselves to set forth what they believed a constitutional 
statute would look like. They argued that a statute would be constitutional if a minor 
could go to court without first seeking a parent's approval. Moreover, the only role for the 
court would be to determine if the minor was mature enough and well informed enough 
to make an abortion decision in consultation with her physician. Once the judge decided 
that she was mature and well informed, the judge could not make an independent 
decision about the minor's best interests. Only if the court finds that the minor is not 
mature or well informed may it then make a determination of her best interests. Parental 
notification may not be required as rnatter of course. The proceeding must be conducted 
with anonymity and expeditiously enough to provide an "effective opportunity" for the 
abortion to be obtained. This scheme, four Justices held, would be constitutional. 

The four other Justices who thought the Massachusetts law was unconstitutional felt 
that it was improper to discuss a hypothetical statute and so did not join in that part of the 
decision. As a result of this 4-4 split, it was not possible to determine how a majority of 
the court would view such a statute. 
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In Akron v. Center for Reproductive Health, 18 the court was asked to determine the 
constitutionality of a municipal ordinance that prohibited a minor from receiving an 
abortion without obtaining the "informed written consent" of one of her parents or "an 
order from a court having jurisdiction over her that the abortion be performed or in
duced." The court struck down this provision as unconstitutional because it did not limit 
the judge's discretion in making his or her decision in accordance with the Baird decision 
discussed above. 

In a companion case, Planned Parenthood Association of Kansas City, Missouri v. 
Ashcroft,19 the court upheld a statute regarding minors seeking court approval that the 
court believed was consistent with the guidelines promulgated in Baird. However, the 
fragility of this holding is demonstrated by how the Justices voted in this case. Only two 
Justices were satisfied with the constitutionality of the statute. Four Justices believed that a 
statute (including this one) that permits a "judicial veto" is unconstitutional. The three 
remaining Justices apparently believed that a statute providing parents with a veto is 
constitutional and therefore disagreed with the premise on which the two satisfied Justices 
based their opinions. There is, thus, a strange alliance between the first two Justices and 
the last three Justices, all of whom voted to uphold the constitutionality of the law, but for 
very different reasons. It was a 5-4 decision, with the Justices in the majority seriously 
split on the fundamental issue in the case. The four Justices in the minority were in solid 
agreement on the unconstitutionality of the statute. As a result of this odd voting distribu
tion and the closeness of the decision, the constitutional dimensions of the right of a 
minor to obtain an abortion have still not been conclusively dealt with by the court. 

In order to avoid the issue of parental veto, Utah passed a statute requiring parental 
notification before a minor undergoes an abortion. 20 The case was brought on behalf of 
an unmarried 15-year-old girl who was living at home. Additionally, no evidence was 
offered that she was either mature or emancipated. As a result, the court explicitly 
confined its decision to this category of minor women and upheld the statute. 21 The court 
based its holding on the finding that parents can provide an immature minor with suport, 
given the "medical, emotional, and psychological consequences of abortion," and fur
ther, that they could provide the adequate medical and psychological case history that is 
important to the physician. 

Given the facts that this holding is explicitly limited to immature and unemanci
pated minors, and that it involves only parental notification and not parental veto power, 
the case is perfectly consistent with the Baird case discussed above. 

The constitutional parameters of the state power to limit minors' access to abortion is 
still unsettled. This is not just a result of the difficult issues that abortion raises but is also a 
result of the court's continuing struggle to determine the nature of constitutional rights as 
they pertain to minors generally and the power of the state to abridge these rights. 22 

THE RESURRECTION OF Roe v. Wade 

As we discussed earlier, following the court's decisions in the Medicaid cases, which 
held that neither the state nor the federal government was obliged to pay for abortions for 
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poor women, there was a question concerning whether that decision signaled a retreat 
from Roe. This question was answered in June 1983, 10 years after Roe, when the court 
issued its opinions in City of Akron v. Akron Center for Reproductive Health23 and 
Planned Parenthood Association of Kansas City, Missouri v. Ascroft. 24 

Akron concerned the constitutionality of a restrictive municipal ordinance that con
tained the following provisions: 

1. All abortions performed after the first trimester of pregnancy had to be performed 
in a general hospital that was accredited by the Joint Commission on Accreditation of 
Hospitals (JCAH) or the American Osteopathic Association. 

2. The woman's physician was required to inform her of the status of her pregnancy, 
the development of the fetus, the date of possible viability, the physical and emotional 
complications that might result from an abortion, and the availability of agencies that 
would provide her with assistance and information with respect to birth control, abortion, 
and childbirth. The physician was specifically required to state 

That abortion is a major surgical procedure which can result in serious complications, 
including hemorrhage, perforated uterus, infection, menstrual disturbances, sterility 
and miscarriage and prematurity in subsequent pregnancies and that abortion may 
leave essentially unaffected or may worsen any existing psychological problems she 
may have, and can result in severe emotional disturbances. 25 

The physician was also required by the ordinance to state that "the unborn child is a 
human life from the moment of conception," and to describe the anatomical and physio
logical characteristics of the fetus in some detail. 

3. The attending physician was required to inform the woman of "the particular risks 
associated with her own pregnancy and the abortion technique to be employed" and other 
information that, in his or her medical judgment, he or she believed would be relevant to 
the woman's decision regarding the abortion. 

4. At least a 24-hour waiting period was required between the time the woman signed 
the consent form and the performance of the abortion. 

5. Physicians performing abortions were required to dispose of the fetal remains in a 
"humane and sanitary manner." 

At the beginning of its opinion, the U.S. Supreme Court repeated the doctrines that 
it had set forth in Roe. Perhaps more significantly the court stated, 

arguments continue to be made ... that we erred in interpreting the Constitution [in 
Roe]. Nonetheless, the doctine of stare decisis, while perhaps never entirely persuasive 
on a constitutional question, is a doctrine that demands respect in a society governed 
by the rule of law. We respect it today, and reaffirm Roe v. Wade26 

Arguably, the court went even further than in Roe, as will be seen in the following 
analysis. 

The court struck down the requirement that all abortions performed after the first 
trimester be performed in a general hospital. In Roe, the court had held that, subsequent 
to the first trimester, a state could regulate abortions to the extent that "the regulation 
reasonably relates to the preservation and protection of maternal health"27 because the 
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state's interest in maternal health becomes "compelling" at this point in the pregnancy. 
Needless to say, the city argued that the hospitalization requirement was designed to 
further its interest in maternal health. 

In striking down this requirement, the court noted that a second-trimester abortion 
costs $850-$900 in a hospital, whereas it costs $350-$400 in a clinic. It also pointed out 
that hospitals in Akron only rarely performed second-trimester abortions, so that women 
who wished to obtain such an abortion were subjected to the additional financial burdens 
and health risks associated with travel. It concluded from these facts that the hospitaliza
tion requirement "may significantly limit a woman's ability to obtain an abortion. "27 

At the same time, the court noted that both the American Public Health Association 
(APHA) and the American College of Obstetrics and Gynecology (ACOG) had aban
doned their recommendations that all second-trimester abortions be performed in hospi
tals, a standard that existed at the time of Roe. Instead, both organizations agreed that 
second-trimester abortions could be performed safely in adequately equipped clinics until 
18 weeks of pregnancy. As a result, the court concluded that requiring all second
trimester abortions to be performed in a general hospital could not now be justified on the 
grounds of protecting maternal health, especially when the requirement placed a "heavy, 
and unnecessary, burden on women's access to a relatively inexpensive, otherwise accessi
ble, and safe abortion procedure." 

There are a number of important lessons in this part of the decision. First, a 
regulation that significantly increases the expense of an abortion, or that has the effect of 
requiring women to travel to obtain an abortion, can be seen as placing an "undue 
burden" on the women's abortion decision. Second, the court ruled that regulations 
designed to protect maternal health may not "depart from accepted medical practice. "28 

Not only does this statement show tremendous deference to the medical profession, but it 
also indicates that, as medical standards evolve, the constitutionality of laws that restrict 
abortion practices may be affected. In this instance, a city ordinance that may have been 
constitutional in 1973 was unconstitutional in 1983 because the APHA and the ACOG 
had changed their standards as to the acceptability of performing abortions on an outpa
tient basis. This means that legislative bodies must pay close attention to standard medical 
practice when trying to restrict post-first-trimester abortions. It also means that those who 
wish to challenge such restrictive laws may be unsuccessful at one time but may succeed 
at a later data if accepted practice changes. 

The court also struck down the detailed informed-consent requirement described in 
Point 2 above. The court's first opportunity to deal with the issue of informed consent 
occurred in Danforth. 29 In that case, the court upheld a Missouri statute that required a 
pregnant woman to verify in writing that her consent was "informed and freely given." In 
upholding this requirement, the court noted that the "right" set forth in Roe is to allow the 
woman to make a decision about whether or not to have an abortion. Therefore, by 
requiring a woman to give an informed consent, the state is enhancing her capacity to 
make an intelligent decision. As the court put it, "the decision to abort ... is an impor
tant, and often a stressful one, and it is desirable and imperative that it be made with full 
knowledge of its nature and consequences. "30 
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In Danforth, the challengers argued that the term informed consent was too vague. In 
a footnote, the court construed the term to mean 

the giving of information to the patient as to just what would be done and as to its 
consequences. To ascribe more meaning than this might well confine the attending 
physician in a undesired and uncomfortable straitjacket in the practice of his 
profession. 31 

The issue was whether Akron's informed consent requirements met this standard. 
The court struck down this portion of the ordinance for a number of reasons. First, the 
court said the purpose of the information required was designed not to inform the woman 
but rather "to pursuade her to withhold it altogether." Second, the court held that the 
requirement to inform the woman that "the unborn child is a human life from the 
moment of conception" was inconsistent with the court's holding in Roe that a state may 
not adopt one theory of when life begins to justify its abortion regulations. Third, the 
court stated that to require a detailed anatomical description would force a physician to 
speculate about the particular fetus. Fourth, the requirement that a woman be told that 
abortion is a major surgical procedure followed by numerous possible physical and psy
chological complications was described as a "parade of horribles" intended to make the 
woman believe that abortion is a particularly dangerous procedure. Fifth, the requirement 
was seen as an "intrusion upon the discretion of the pregnant woman's physician," forcing 
him or her to recite the same "litany" of "information" to every patient regardless of the 
physician's judgment about the relevance of the information to a particular patient. 

Again, we see the court being very protective of physicians' prerogatives. Addi
tionally, it is very clear that the court discerned Akron's motives for passing this ordinance 
and refused to allow the city to tum a physician into a "mouthpiece" for the expression of 
its unscientific and biased views to individual patients. 

In the less burdensome informed-consent provision set out in Point 3 above, regard
ing the obligation of the woman's "attending physician" to inform the patient of the 
"particular risks associated with her own pregnancy and the abortion technique to be 
employed," the court found nothing objectionable in the substance of the requirement. 
The court, however, struck down this provision because it required the task of informing 
the woman to be performed only by her "attending physician." The court clearly recog
nized the state's interest in having the woman informed but found that nothing in the 
record indicated that a woman's consent would not be informed if a physician delegated 
the counseling task to another qualified individual. Thus, although the Court recognized 
that a state may mandate that only physicians can perform abortions, "there is not as vital 
a state need" for requiring that a physician do the counseling. This was the first time that 
the court even intimated that a standard for the review of an abortion regulation involved 
a finding of a "vital state need." 

The Court did indicate that a physician could be required to verify that adequate 
counseling had been provided and that the woman's consent was informed. The state may 
also establish "reasonable" qualifications for counselors. 

The court spent little time striking down the 24-hour waiting period. The district 
court had found that the 24-hour waiting period might increase the cost of abortions by 
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requiring two trips, and that scheduling difficulties might increase the wait to more than 
24 hours. Also, Akron was unable to demonstrate that any legitimate state interest was 
furthered by an "arbitrary and inflexible" waiting period. The court once again noted that 
this requirement interfered with the physician's discretion in the exercise of his or her 
"medical judgment." 

If we read between the lines, the court viewed this provision as designed to make it 
more difficult for a woman to obtain an abortion and essentially as a form of state 
harassment. The judges on the court know that limbs are amputated and risky neurosurg
ery and heart transplants are performed without waiting periods: How could they possibly 
view this waiting period as anything less than arbitrary? 

The court also struck down the provision requiring the "human and sanitary" dis
posal of the fetal remains. It was unclear what this requirement meant, and in a criminal 
statute, which is what this is, such vagueness is a fatal flaw. 

The Planned Parenthood32 case involved the constitutionality of a Missouri statute 
that required, 

I. Abortions performed after 12 weeks of pregnancy be performed in a hospital. 
2. A pathology report for each abortion performed. 
3. The presence of a second physician during abortions performed after viability. 33 

The hospitalization requirement was struck down for the same reasons stated in City 
of Akron. 

The court upheld the requirement that a second physician be present at postviability 
abortions. The court noted that, in Roe, it had recognized the state's compelling interest 
in the protection of potential human life after viability, and that a state could prohibit 
postviability abortions except where the abortion was necessary to preserve the life or 
health of the woman. Given this fact, and given the fact that in a postviability abortion the 
operating physician has to direct his or her attention and skills to the care of the woman, 
the court found that the presence of a second physician would serve to assure the state's 
interest in protecting the life of a live-born child. 

The court also upheld the requirement of a pathologist's report. In Missouri, there is 
a statute requiring that most tissue surgically removed in a hospital be examined by a 
pathologist. The question in this case was: Can that requirement be constitutionally 
applied to tissue removed in a clinic during an abortion? The court found that the 
examination of tissue by a pathologist is a legitimate means of protecting maternal health, 
and that both medical testimony and the medical literature support the desirability of this 
practice. Additionally, the court found that a pathological examination of this tissue adds 
a "comparatively small additional cost" to the overall cost of an abortion, and that this 
small cost does "not significantly burden a pregnant woman's abortion decision." The 
estimated cost of compliance was $19.40. It is interesting that whether the cost is "unduly 
burdensome" or not was disputed by the dissenters, who argued that the cost of com
pliance might be as high as $40 in a first-trimester abortion. They sarcastically concluded, 

Although this increase may seem insignificant from the Court's comfortable perspec
tive, I cannot say that it is equally insignificant to every woman seeking an abortion. 
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For the woman on welfare or the unemployed teenager, this additional cost may well 
put the price of an abortion beyond reach. 34 

There was a strong dissent in these cases against the court's actions striking down the 
various provisions in these laws, written by Justice O'Connor,' joined by Justices White 
and Rehnquist, both of whom had been strong opponents of the court's prior decisions 
striking down restrictive abortions laws. The position that Justice O'Connor took was of 
particular interest because she is the first female Supreme Court Justice and because 
"prolife" advocates opposed her nomination because of their perception that she was too 
"prochoice." Justice O'Connor's opinion was essentially a dissent from Roe v. Wade. She 
argued that the trimester scheme is "completely unworkable" and was especially unhappy 
with the court's use of changing medical standards to determine the constitutionality of 
state laws. She was concerned that "without the necessary expertise or ability, courts 
must ... pretend to act as science review boards. "35 

Justice O'Connor's opinion raises a serious generic question about the role that the 
courts should play when they are confronted with scientific evidence and scientific dis
putes. But it also indicates a lack of general awareness of the increasing role of scientific 
evidence in courts. More and more courts deal with public health regulations, the validity 
(or invalidity) of which is based on scientific evidence, whether one is talking about 
compulsory vaccination, using x-ray machines to determine if shoes fit, cotton dust 
standards, or nuclear-power-plant regulations. 

Justice O'Connor did make the important point that the standards set down in Roe 
may be on a collision course with themselves because of advances in medical science. As 
she stated, 

Just as improvements in medical technology inevitably will move forward the point at 
which the State may regulate for reasons of maternal health, different technological 
improvements will move backward the point of viability at which the State may 
prescribe abortions to preserve the life and health of tI!e mother. 36 (Emphasis in the 
original.) 

In her opinion, Justice O'Connor argued that, "even assuming there is a fundamen
tal right to terminate pregnancy in some situations,"37 the state's interests in protecting 
maternal health and potential fetal life are compelling throughout the pregnancy. Thus, 
she asked if the Akron ordinance unduly burdened a woman's right to obtain an abortion 
and concluded that none of Akron's provisions did so. It would appear that, with the 
possible exception of outlawing abortions altogether, no state regulation would be deemed 
unduly burdensome by Justice O'Connor or the other dissenters. 

In order to try to determine the direction that the court has taken on abortion 
generally, it is useful to see which regulations regarding abortion the court has upheld and 
which it has struck down over the last 10 years (see Table 1). We will put aside the cases 
regarding minors because that area is still unsettled, as discussed earlier. 

What is striking about these lists is that, with one exception, the provisions that the 
court has struck down involve regulations that apply to the abortion procedure itself or to 
activities that occur prior to the abortion. On the list of provisions that are upheld, with 
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TABLE l. Abortion Regulations Struck Down and Upheld by the Court 

Struck down 

I. Recital of a "parade of horribles" 

2. Hospitalization in second trimester 

3. "Humane and sanitary" disposal of fetal re
mains 

4. Twenty-four-hour waiting period 

5. Legislative determinations of viability 

6. Spousal consent 

7. Ban on use of saline amniocentesis 

8. Requiring a physician to obtain informed con
sent 

Upheld 

A. Pathological examination of tissue 

B. Record keeping and reporting if not burden
some and confidentiality is assured 

C. General informed-consent provisions 

D. Presence of second doctor at postviability abor
tions 

one exception (C), they all apply to postabortion regulations. The general informed
consent regulation that was upheld does not single out abortion for special treatment, as 
informed consent is a requirement for all surgeries. 

Based on this list and the recent and past u.S. Supreme Court cases, we can gleen 
the following tests to determine the validity of state regulations of abortions. These arL not 
necessarily independent tests; they can be used in various combinations: 

1. Has a state placed an obstacle in front of the woman or otherwise significantly 
burdened the pregnant woman's ability to choose or obtain an abortion? 

2. Is abortion being treated differently from other similar medical or surgical pro
cedures? This is a critical point in the early stages of pregnancy and is much less 
important after the fetus is viable. 

3. Does the regulation interfere with the treating physician's exercise of profes
sional judgment? 

4. Does the regulation conflict with, or is it stricter than, accepted medical and 
scientific norms? 

5. Is the regulation designed to protect maternal health? 
6. If it is designed to protect maternal health, is there a less intrusive or less 

expensive alternative? 

We can test this scheme against actions that the court has taken to see how it applies. 
In striking down the second-trimester hospitalization requirement, we can see that the 
requirement was determined to be "significantly burdensome" (raised costs several hun
dred dollars) and thus placed a significant obstacle in front of the woman, treated abortion 
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differently from other procedures (state laws usually do not specify which procedures must 
be done in a hospital), interfered with a physician's professional judgment (usually it is left 
up to a physician to determine where she or he will perform a procedure), was stricter than 
accepted medical norms (see AGOG and APHA standards), and was only questionably 
designed to protect maternal health; there also existed less expensive means of protecting 
maternal health. 

On the other hand, the pathological examinations placed no obstacles in front of the 
woman (it was after the fact), was not "significantly burdensome" (although how expen
sive it would have to be before it reached this point was unclear), did not interfere with the 
treating physician's professional judgment (it did not affect him or her at all), was con
sistent with medical norms of practice, did not treat abortion specially (applied, at least in 
hospitals, to most surgically removed tissue), and was designed to protect and in fact 
protected maternal health; also, there was no alternative method to obtain the same 
information. 

The more "yes" answers (with the exception of Point 5) a given regulation induces, 
the more likely it is to be struck down. Again with the exception of Point 5, a "yes" answer 
to any of these questions does not automatically lead to invalidity; rather, it causes the 
state to meet a heavy burden of proof. In Point 5, the term designed is used because I 
believe that the court does look at the motive of the legislature in setting forth a regulatory 
scheme in regard to abortion. For example, in striking down the ban on the use of saline 
amniocentesis in Danforth, the court was well aware that, although there might be 
maternal health reasons for doing so, the Missouri legislature's not banning an even more 
dangerous procedure (hysterotomy) indicated an intent not to protect maternal health, but 
to mandate procedures that would protect fetal life. 

Over the past decade, it is quite remarkable how consistent the court has been in 
protecting a woman's right to obtain an abortion and a physician's right to perform one. 
As to the latter point, what is striking about the City of Akron decision is just how 
zealously the majority of the court acted to protect the right of the physician to exercise 
individual medical judgment-it is an extremely prophysician case and will be of as 
much use in protecting "physicians' rights" in areas other than abortion, as it will be to 
argue for a woman's right to obtain an abortion. The problem with the "parade of 
horribles" was not so much that a woman had to listen to it as that a physician had to 
recite it. 

As it turns out, the Medicaid cases really meant what they said: they were restricted to 
the issue of the governmental obligation to pay for abortions. These cases have not been 
cited by the Court as a means of regulating abortion, although dissenters have used them 
in this manner. 

City of Akron is not the last abortion case that will ever be heard. There are still many 
ambiguities and questions, and the strong feelings and the political power that the mem
bers of the "right-to-life" movement have will continue to cause restrictive abortion 
legislation to be passed. What City of Akron does, however, is clarify the court's strong 
feelings about limiting the states' power to pass restrictive abortion laws, at least as the 
court is currently constituted. 
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INTRODUCTION 

Before we address the issue of fetal abuse, let us first ask whether the fetus deserves the 
protection of the state, and if the answer is in the affirmative, then we must delineate the 
legal duties of the mother not to harm her fetus and the legal remedies of the fetus if it is 
threatened or abused. 

The law has spoken clearly on the rights of the state to protect a would-be child after 
viability. In Roe v. Wade, the court stated that after viability the state may, if it chooses, 
proscribe abortion except to save the life or health of the mother. I In addition, tort law 
may provide remedies that ripen at live birth for prenatal and preconception acts that 
result in harm to the child, and a few states have applied wrongful death statutes to fetal 
injuries that result in stillbirth. 2 Most of these tort cases involve third parties: doctors may 
be liable for medical malpractice and automobile drivers may be held negligent if the fetus 
is maimed or killed. But does the mother have a duty not to harm her fetus if she decides 
to carry it to term or if she waives her right to an abortion before viability? And if she does 
harm or threaten to harm her fetus, does the state have the right to place controls on her 
behavior on behalf of the fetus? Alternatively, does the fetus have a cause of action against 
the mother if she abuses it? 

HISTORICAL ATTITUDES TOWARD CHILDREN 

First, let us examine the history of child abuse laws in this country to determine 
societal attitudes toward the protection of infants already born. We would not expect the 
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state to protect fetuses with any more vigor than that with which children are protected. 
The earliest cases of child abuse were intentional acts of assault and battery that were 
prosecuted under the criminal law. Curiously, they did not involve parents abusing their 
own children. Instead, these cases revolved around a master abusing his apprentice, a 
teacher whipping a student, or children in almshouses who were deprived of food and 
were falsely imprisoned. 3 

Under the common law, the parents had almost absolute control and custody of their 
children, who were regarded as their property, and the state practiced a hands-off policy in 
family affairs. Many children were disciplined severely and physically beaten for mis
behavior. In an 1840 criminal case, the mother's conviction for repeatedly beating her 
child was reversed, in order to preserve the family unit. 4 

Early attempts to change this attitude that children were chattels were brought about 
by reform campaigns conducted by people connected with the American Society for the 
Prevention of Cruelty to Animals. Several commentators have referred to the case of Mary 
Ellen, an abused child, concluding that a child is a member of the animal kingdom that 
deserves the protection of the law. 5 

CHILD ABUSE 

In 1953, an article written by a pediatric radiologist appeared in the American 
Tournai of Roentgenology, calling attention to "unrecognized trauma" in children. 6 Such 
a diagnosis could be made only after the development and application of X rays. A decade 
later, the medical community began to recognize these injuries as having been caused by 
the intentional infliction of injury on children by their parents. The landmark article on 
the battered-child syndrome appeared in the Tournai of the American Medical Association 
in 1962,7 This article quickly led to child abuse legislation, and by 1965, 47 states had 
passed statutes under their criminal codes. 8 These are called reporting statutes because it 
was made a criminal offense for individuals who had knowledge of child abuse for failing 
to report it to welfare authorities. 

As I reviewed the child abuse cases, they reminded me of the development of the 
wrongful birth and wrongful life cases that are well known to geneticists. These cases 
invoke the duties of a physician to provide parents with genetic testing and counseling, but 
they maintain a strict laissez-faire attitude toward the parents. A defective child may have 
a cause of action against the physician who fails to disclose risks or a laboratory that makes 
errors, but there is no legal duty of the parents to act to prevent a child's suffering if the 
proper medical standard of care has been met. In fact, after a California appellate court 
suggested, in dictum, that the parents might be liable for knowingly and intentionally 
bringing a child into the world to suffer and to die, 9 the legislature quickly responded by 
passing a statute disallowing children's suits aginst their parents based on a claim that the 
child should not have been conceived or, if conceived, should not have been allowed to 
be born alive. 10 

To return to an examination of child abuse, we can make some generalizations that 
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have emerged from court opinions that interpret child abuse statutes as allowing state 
intervention in family affairs. 

The Doctrine of Parens Patriae 

Under the doctrine of parens patriae, the state assumes a responsibility for the 
welfare of children that is superior to that of the parents. The state may not intervene in 
family relations unless there is a compelling reason to do so because of the U. S. Supreme 
Court's holdings that family integrity, privacy, and reproductive freedom are fundamental 
interests that are protected by our constitution. The right to marry, to bear and beget 
children, and to raise them are examples of fundamental rights. II These rights, however, 
are not absolute. 

Numerous state statutes have been upheld that speak to the state's interest in protect
ing abused and neglected children. What tests are applied by the courts to determine 
when a state may intervene in family affairs to subjugate parental rights and, in some 
cases, to terminate custody? 

The Best Interests of the Child 

The most widely used standard is called the test of the best interests of the child. This 
test elevates the child's interests to paramount value, subjugating the parents' interests to 
secondary importance. It has been criticized because it fails to take into account signifi
cant parental interests. 

Parental Fitness 

Under the parental fitness test, the parents' interests are balanced against their 
parenting capabilities. In child abuse and child custody cases, a significant showing of 
facts demonstrating parental unfitness is required before family intervention by the state is 
allowed. It is difficult to characterize an unfit parent, but certain categories of people, 
such as alcoholics, drug abusers, and mental incompetents, may be declared unfit per se 
by a court. 

One of the issues raised by the parental fitness test is whether past parental behavior 
can be introduced in evidence when adjudicating the question of temporary or permanent 
termination of child custody. How one views this issue depends on whether the ultimate 
goal is preventing child abuse or merely removing the child after abuse has already taken 
place. Similarly, another factor to be determined is whether there is a threat of future 
harm even though no harm has yet occurred. In the Chad Green case, the court stated, 
"On a proper showing that parental conduct threatens a child's well-being, the interests of 
the state and of the individual child may mandate intervention."12 
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The Least Detrimental Alternative 

When the state has demonstrated a compelling interest in the protection of a child, it 
is then required to apply the least detrimental alternative if there is an interference with 
parental constitutional rights. A termination-of-custody proceeding should not even be 
filed until other measures have been tried and have failed. These include parental super
vision, parental counseling, and an offer to find solutions that the parents will find 
acceptable, such as temporary custody with a relative. The least detrimental alternative, 
from the parents' point of view, may not meet the standard of the best interests of the child 
but could be viewed as a compromise. It is believed that minimal state intervention is the 
most desirable approach and is in harmony with the stated policy of preserving the family. 

Evidentiary Requirements 

Traditionally, child custody cases were decided on the basis of the preponderance of 
evidence submitted to the judge by the parents, the guardian ad litem for the child, social 
workers, and other expert professionals such as physicians and psychologists. This prepon
derance of evidence standard was followed by a judicial trend toward requiring a stricter 
standard, such as a test of "clear and convincing evidence." In 1975, the American Bar 
Association's recommendations relating to abuse and neglect urged the use of this higher 
standard, 13 which has now been established by the U. S. Supreme Court for the termina
tion of child custody proceedings. 14 

Legislative Mandates 

The legislature is uniquely qualified to reflect society's goals. Some individuals feel 
that state intervention in family affairs should be nil unless a crime has already been 
committed. They would hold that no preventive measures should be imposed on a family 
and that the child should not be protected unless the parents have already produced a 
harm. Others feel that the state should intervene to prevent harm. A set of guidelines for 
the courts, with particular attention to the standards to be used in adjudicating family 
matters would be particularly helpful to judges who must make difficult decisions, balanc
ing both parents' and children's rights. 

FETAL ABUSE 

Now let us tum to a discussion of fetal abuse and of court interventions meant to 
control a pregnant woman's behavior on behalf of her fetus. The preamble to the United 
Nations Declaration of the Rights of the Child states, "[Tlhe child, by reason of his 
physical and mental immaturity, needs special safeguards and care, including appropriate 
legal protection, before as well as after birth."15 

In a California case, a criminal charge was brought against a pregnant heroin addict, 
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and the prosecutor wanted to take custody of the fetus by incarcerating the mother. The 
court denied the request, holding that the California Penal Code did not include unborn 
children. The mother gave birth to twins, who suffered narcotics withdrawal at birth. 16 

In a Michigan case, a newborn infant's symptoms of narcotics withdrawal triggered a 
charge against the mother of prenatal abuse. The court held that there was sufficient 
evidence to uphold the charge but refused to decide that prenatal acts by the mother were 
sufficient to remove the child from the mother's custody unless her postnatal conduct also 
demonstrated neglect. 17 

In a Maryland case, a physician petitioned the court to enjoin a pregnant woman 
from using drugs. She was using Valium, Quaalude, morphine, and cocaine. A previous 
child had been born prematurely and was addicted at birth. The court ordered the woman 
to attend a drug rehabilitation clinic and to submit to laboratory tests for the last two 
months of her pregnancy. 18 

I could find no cases on maternal alcoholism; yet, it is known that fetal alcohol 
syndrome may be more detrimental than fetal drug addiction because alcohol can pro
duce birth defects and mental retardation. It may be more difficult to order prenatal 
surveillance of an alcoholic than of a drug addict because the former behavior is not 
illegal. But does this make sense? There are strong sanctions against drunken drivers 
because they endanger others, and an alcoholic pregnant woman is certainly endangering 
her fetus. 

Robertson has reviewed the rights of the state to intervene during pregnancy to 
provide the fetus with necessary medical and surgical care. 19 The most celebrated case is 
Tefferson v. Spalding Memorial Hospital, where the state took legal custody of the fetus 
and ordered the mother to submit to medical treatment, including cesarean section, if 
necessary, against her religious objections. 2o In a Colorado case, a hospital attorney 
petitioned the court for an order to require a woman in labor to undergo a cesarean 
section because of fetal distress. The court appointed attorneys for the mother and for the 
fetus and, after a hearing, ordered the operation. 21 

Another example of protection of the unborn is found in the increasingly frequent 
practice of placing brain-deceased pregnant women on respirators and circulatory pumps 
in order to continue the life of the fetus. 22 Such an intervention would probably be 
upheld, if ordered by the state, because there would be no maternal-fetal conflict to 
consider. 

A Massachusetts case demonstrates the court's reluctance to intervene if the fetus is 
not yet viable. A lower court ordered a woman to undergo an operation to protect her 
against miscarriage because of an incompetent cervix, but an appellate court reversed. 23 

How would the courts consider a petition by a physician to require a PKU mother to 
maintain a low phenylalanine diet during pregnancy? Although it is impossible to predict 
a judicial decision, we can look at the arguments for and against state intervention on 
behalf of the fetus. First, it is clear that the fetus is under a threat of harm. Does this threat 
deserve protection? Under the test of the best interests of the fetus, the answer would be 
yes. Under the unfit parent test, one could argue that the mother is biologically unfit, 
although she may be a very fit parent emotionally. Under the least detrimental alternative 



314 MARGERYW. SHAW 

test, one could argue that placing the mother on a diet is less intrusive than mandating the 
sterilization or the abortion of PKU women. 

What is the evidence that the requested intervention would protect the fetus from 
harm? The answer is equivocal. There is insufficient medical evidence that proper dietary 
control would produce the desired objective. Is a mandatory maternal diet the least 
detrimental alternative? It is certainly less intrusive to require the mother to maintain a 
strict diet than to mandate an abortion. 

A recent California court removed two children from a mother's custody because she 
kept them on a strict diet consisting only of grains and vegetables and they were found to 
be in a malnourished state. She followed the diet herself, based on her religious beliefs. 
The appellate court reversed a lower court's order that she use contraceptives to prevent 
future pregnancies but stated that, if she became pregnant, the state would have the 
authority to monitor her diet and subject her to blood tests to protect her fetus. 24 Thus, it 
would seem that dietary restrictions in a pregnant woman are within the purview of court
ordered supervision. 

If it is known that a woman has PKU before she becomes pregnant, the parents could 
opt for fertilization with their own gametes, either in vivo or in vitro, with subsequent 
implantation of the blastocyst in the uterus of a surrogate mother. Clearly, the parents 
have no duty to reproduce at all, much less by artificial means. But if they choose to have 
children, they could be offered the surrogate mother alternative to the PKU diet. It would 
be necessary to impose the diet prior to the viability of the fetus. However, any state 
intervention on behalf of the father before viability is suspect under Roe v. Wade. l Yet, I 
would argue that, if the mother decides to carry a fetus to term, she incurs a conditional, 
prospective liability toward her fetus that ripens at live birth. 25 This liability would sound 
in tort and raises the need to overcome intrafamilial immunity to allow the child to sue 
the mother for wrongful prenatal care. 

INTRAFAMILIAL IMMUNITY 

I do not have time to review the history of the doctrine of parent-child immunity, 
but suffice it to say that it is being rapidly eroded. Only three states grant complete 
immunity to suits between parents and children. Four states have abolished the doctrine 
entirely. The remainder have modified the concept or have carved out many exceptions 
that allow a cause of action for intrafamilial torts. All states recognize that the exercise of 
parental authority and the use of parental discretion in the discipline of children are 
necessary to promote family harmony. It is significant that seven states have followed 
California's lead by using a "reasonable parent" standard. 26 Under this standard, a PKU 
woman might be held liable to her fetus for failing to maintain a diet to protect it if other 
PKU women, acting reasonably, maintained strict dietary control. 

CONCLUSION 

There is no doubt that, as genetic technology advances, the issue of fetal abuse and 
improper prenatal care will be heard about more often in the courts, just as wrongful birth 
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and wrongful life are gradually becoming accepted as actionable torts. I would argue that, 
rather than addressing the issue of the rights of the fetus to be born alive, we should look to 
the duties and obligations of those who decide that a fetus shall be born. Before viability, it 
is the mother who decides, and she, therefore, carries the obligations; after viability, it is 
the state that incurs a duty to protect the fetus if it can do so without harm to the mother. 
Legal redress would sound in prenatal tort or wrongful life if the harm was done before 
viability, and fetal abuse charges could be brought by the state after viability. I am willing 
to predict that such cases will be discussed at our next conference: Genetics and the Law 
IV. 
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LAW, ETHICS, AND SCIENCE 

Our subject relates three social forces that influence the ethos, the structure, and the 
behavior of society: law, ethics, and science. The three constantly interact and influence 
one another. 

Law is the fumbling and indispensable effort to enact those ethical standards that a 
society regards as obligatory on all and, at least to some degree, enforceable. Not all ethics 
is appropriately legislated: some matters are left to personal choice and commitment, and 
others concern inner attitudes that cannot be written into law. But the main content of 
law is ethics: the regulation of human behavior that helps and hurts people. I call law the 
"fumbling" effort to enact ethical standards because enactment involves political conflicts 
and power struggles that dim or subvert ethical intent. But I call it "indispensable" 
because it is the barrier against chaos and disintegration or, alternatively, unrestrained 
tyranny. 

The third force, science, operates within an ethical and legal context, but it also 
functions to modify inherited ethics and law. It changes the understanding and the 
conditions of life, making some traditional practices obsolete and opening up new pos
sibilities that require evaluation. It appears as threat and opportunity. Nowhere is the 
ambivalence of society about science more obvious than in the case of the biological and 
medical sciences. A public welcomes new possibilities of healing yet distrusts new powers 
of manipulating life. 

There are many opinions on the relations between science and ethics. Consider, for 
example, three positions that have been influential in some times and places: 
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I. Many traditional philosophies have held that the general principles and values of 
ethics are eternal, but that they need to be applied deductively to particular situations, 
including those coming out of scientific change. 

2. In sharp reaction to that position, John Dewey, a generation ago, urged that the 
experimental methods of science be transferred "from the technical field of physical 
experience to the wider field of human life," that "directive standards" of human behavior 
were destined to come not from tradition but "very largely from the findings of the natural 
sciences. " 1 

3. Logical positivism, by contrast, separated sharply the verifiable knowledge coming 
from science and the emotive, noncognitive expressions of ethical discourse. 

Contemporary discussions are likely to depart from all three of these patterns. A 
frequent assumption is that ethical analysis must be informed by science, which often 
makes possible radically new choices and realization of values; but that science is not the 
sole basis for evaluating its own achievements. Thus, a consultation on Genetics and the 
Quality of Life, convened by the World Council of Churches, came to this conclusion 
about the relation between science and ethics: 

Ethical decisons in uncharted areas require that scientific capabilities be understood 
and used by persons and communities sensitive to their own deepest convictions about 
human nature and destiny. There is no sound ethical judgment in these matters 
independent of scientific knowledge, but science does not itself prescribe the 
good .... Responsible ethical decision-making will require the most accurate knowl
edge of new scientific possibilities, but will still have to ask which possibilities are 
humanly desirable. 2 

In that context of ethical inquiry, I turn to the specific issue of the fetus as patient. 

MOTHER AND FETUS AS PATIENTS 

The expectant mother under medical care normally expects the physician to give 
advice and treatment for her own health and the health of the fetus. The physician usually 
recommends diet, possibly medicines, and habits of behavior that will foster the health of 
both woman and fetus. Increasing knowledge brings changes in medical advice. For 
example, physicians are likely today to prescribe kinds of exercise and avoidance of 
exercise different from those of a generation ago. Today's pregnant woman may be more 
careful than yesterday's about avoidance of tobacco and alcohol. In these and other ways, 
the health of the fetus has always been a concern. For most pregnant women and for their 
doctors, the health of the fetus has been so persuasive a concern that legislation on the 
subject may seem utterly superfluous. In some obvious nontechnical senses, the fetus has 
always been regarded as a patient. 

On the other hand, there have always been some possible conflicts of interest 
between the woman and the fetus. The health of the two is not identical. Either may 
survive at the sacrifice of the life of the other. Maurice Mahoney put the issue this way: 
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The existential duality of two individuals living very closely together and, simul
taneously, of a single fetal-maternal unit, which thrives or suffers as a unity, creates 
complexities for ethical analysis .... In Western society, despite an emphasis on 
concomitant health of mother and fetus, most problems seem to arise from perceived 
conflicting interests of two separate individuals. 3 
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In this characteristically human situation, the new element is innovations in fetal 
diagnosis and treatment of ailments. It is now possible, and will become increasingly so, 
to speak of the fetus as patient in far more specific terms than in the past. 

Fetal diagnosis includes methods of amniocentesis, fetoscopy, ultrasonography, and 
various tests on the mother that may indicate a fetal disease. Recently, chorionic villus 
biopsy (a technique in which trophoblastic cells are removed via the cervix rather than the 
abdominal wall) has made some diagnoses possible as early as the sixth week of pregnan
cy-much earlier than amniocoentesis, usually done in the fifteenth or sixteenth week. 4 

With remarkable speed, medical science has increased the number of ailments that may 
be diagnosed and the reliability of the diagnosis. 

Progress in the treatment of fetal ailments is spectacular. Akin to traditional methods 
are the administration of medicines and vitamins to the mother for the benefit of the fetus. 
Far newer are blood transfusions to the fetus-not directly into the fetal blood vessels but 
into the peritoneal cavity. Nutrients, enzymes, and medicines are being transfused into 
the amniotic fluid or the fetus. Fetal surgery is going on for hydrocephalus, urinary tract 
malformations, and other ailments. In some cases, the surgery is performed within the 
uterus; in others, the fetus is removed (or partially removed) from the womb, subjected to 
surgery, and then restored to the womb. 5 Conjectures are frequent about possible-or 
impossible-genetic therapy through recombinant DNA. 

In these procedures, actualized or projected, a new picture emerges of the fetus as 
patient. No longer is fetal treatment integrally related to treatment of the mother. The 
fetus becomes very distinctly a patient, possibly with major inconvenience or risk to the 
mother. The ethical and legal issues are complex. 

THE PRESUMPTION IN FAVOR OF THERAPY 

The starting point is a presumption in favor of therapy. III health jeopardizes many 
human values; healing is both a good and the prerequisite to many other goods. 

IfI may repeat my own statement to the U.S. House of Representatives Committee 
on Science and Technology, "Most religious communities have a basic commitment to 
health and to the arts of healing. The word salvation is derived from words for health and 
healing."6 

Most secular ethics agrees. The burden of proof is not on therapy but on its rejection. 
On the specific issue of fetal therapy, John Fletcher wrote: 

The social promise of fetal medicine, at present, far outweighs any evident social costs 
that could be used to halt the new field in its tracks. Creative and ethical risk taking in 



320 ROGER L. SHINN 

fetal medicine could result in great benefits for parents, children, and societies that 
support the enterprise. 7 

But that is only the beginning of the debates. There is no unanimity on what 
constitutes health and healing. As Alexander Capron has put it, "our definitions of 
'disease' and 'health' are social as much as they are medical determinations."8 In various 
times and places, some people have regarded skin color or certain facial profiles or even 
gender as liabilities. Recent American experience has been conspicuous changes in 
opinion about the value of electric shock treatment and lobotomies as valid therapies. 

The perplexities increase when put in a global context. Different climates, cultures, 
economic situations, and religious beliefs mean different norms of health and therapy. 
Broadly, international discussions of medical issues usually have a tone notably variant 
from the dominant tone of discussions in a single nation or in a few culturally similar 
nations. Thus, a consultation called by the World Council of Churches, eight years after 
the consultation already quoted above, called for "protection for third world countries" in 
order to "ensure that therapies or products produced fit the local, cultural, economic and 
social needs," and to "protect against social impacts that tend to promote dependency 
rather than self-reliance."9 

Granted the seriousness of all these difficulties, some ailments are so painful, so 
destructive of human life and potentiality, that few would argue against corrective 
therapies. The burden of proof is on the case against therapy. But there are times that call 
for acceptance of that burden of proof. The chief issue at stake is the risk of experimental 
therapies. 

ASSESSING RISKS 

Because there is no life without risk, it is not strange that medical care involves some 
risks. The risks are especially associated with experimentation. But without experimenta
tion, there is no medical progress. So it is not strange that the era of the greatest advances 
in medical science should be an era especially sensitive about risks. There is increasing 
discussion of iatrogenic (physician-induced or treatment-induced) illnesses, of unin
tended effects of drugs, and of the role of government in monitoring medical treatment 
and drug production. 

In some forms of risk evaluation, there is considerable value in a risk-benefit cal
culation. The average person (often without conscious awareness) assumes such a calcula
tion with every decision to get in an automobile, eat a meal, or take a bath. In view of the 
great benefits that have followed from some medical experiments, it is not surprising that 
some people are revising the ancient medical adage, "Do no harm," so that it reads, "Be 
willing to do some harm for the sake of greater good." The consequence is to exercise due 
caution in order to minimize risk, but to take some risks in order to gain some benefits. 

But such a guideline of itself says nothing about the distribution of risks. The history 
of experimentation shows many cases where some people are subjected to risks for the 
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benefit of other people. Those put at risk have often been the poor, the ignorant, pris
oners, deprived racial groups, and institutionalized children. Sensitivity to that issue has 
led to the great emphasis on "informed consent" of the patient as an ethical prerequisite to 
experimental treatment. 

But no fetus has ever given informed consent for medical treatment. The problem is 
not unique to the fetus. Similar issues arise in the treatment of infants, the senile, the 
mentally retarded, and patients in a coma. In all such cases, somebody gives consent in 
behalf of the experimental subject. There is no perfect answer to the question as it was put 
by Andre Hellegers: "By what reasoning can it be justified that one individual give such 
consent on behalf of another?"10 The various answers usually involve the consent of 
somebody who is presumed to identify with the interests of the subject. But that is not 
enough. Such consent must often be supplemented by ethical boards of review-and the 
composition of such boards, including the representation of scientists and laypeople, is a 
subject of endless discussion. 

The case for experimental therapy is strongest when such therapy offers the chance of 
relief from an ailment that is both severe and, apart from therapy, sure. Most of us, 
offered a choice of an overwhelming and certain evil or a possible but risky good, will 
choose the experimental risk. And we would probably make the same choice for a fetus 
under our responsibility. We would be slower to volunteer for a grave risk that offered us 
no benefit. And we would probably feel an overwhelming moral restraint on volunteering 
others, who cannot give informed consent, for risks that can bring them no benefit. 
Hence, the moral codes governing "non beneficial experimentation" -that is, experimen
tation of no direct benefit to the subject-are far more rigorous than the codes for 
"beneficial experimentation." 

In the case of fetal therapy, the risk starts with diagnostic procedures. By this time, 
there has been sufficient experience with amniocentesis to determine that the minor risks 
to mother and fetus are very low and that the major risks are still lower. But a zero risk is 
extremely hard to assure for any procedure. For example, after 20 years of ultrasound 
techniques, regarded as harmless, a panel of the National Institutes of Health issued a 
warning of "hypothetical risks" and urged that ultrasound be used only when there is an 
"accepted medical reason" (not mere curiosity) for doing so. II 

Risks mount when we move from diagnosis to treatment, especially to fetal surgery. 
Ruddick and Wilcox summarized the situation: 

There are risks to both mother and fetus; for example risks of uterine damage or 
hemorrhage and of premature contractions and delivery before fetal lungs are ade
quately developed to sustain extrauterine life. Without further laboratory investigation 
with the most exacting (primate) animal models, says [Michael R.) Harrison, "We 
should all maintain a healthy skepticism about fetal treatment."12 

Researchers sometimes lament the public distrust that inhibits their experiments. 
They may point out that their only motives are the enhancement of knowledge and 
healing skills. And they may ask why moralists, journalists, and politicians have any right 
to deliver ethical warnings to scientists. One investigator, Allan J. Hamilton, research 
fellow at Massachusetts General Hospital, has given the answer with candid eloquence: 
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I share in a common guilt to which all of us within academic medicine must admit, an 
ambitious hunger for new discoveries. While we do truly labor for the common good, 
we also strive for personal recognition; our own egos bob embarrassingly to the surface 
of swelling altruism. 13 

In quoting Hamilton, I am not in any sense implying that politicians and jour
nalists-or clergy or academics-can claim superior virtue. The point is that nobody 
should be the sole ethical judge of an enterprise in which he or she has a major personal 
stake. In medical experimentation, there is need for the judgment of some whose loyalty, 
both professional and personal, is to the patient and not solely to the research project, 
admirable though it may be. 

The ethical qualifications on fetal therapy, as I have been describing them, might be 
called prudential. They do not raise objections to therapy as such but try to surround it 
with appropriate safeguards. I have not yet mentioned a more general objection that is 
sometimes brought against new forms of therapy: the objection to unwarranted human 
interventions in nature or, as is often said, to "playing God." So often is this language 
used, even in our predominantly secular culture, that the President's Commission for the 
Study of Ethical Problems in Medicine and Biomedical and Behavioral Research used the 
heading "Concerns about 'Playing God'" for a section of its report on human genetic 
engineering. 14 (Fetal therapy, as of now, does not involve genetic engineering, but 
similar issues may be involved.) 

The concern is not solely theological. Although traditional communities of faith 
may feel an awed restraint about intruding in a divine creation, many other people are 
concerned about brash interventions in the natural order. Thus, Barry Commoner an
nounced one of the laws of ecology, "Nature knows best," and interpreted it to mean that 
"any major man-made change in a natural system is likely to be detrimental to that 
system."15 Certainly, a kind of reverence before personality-whether it be regarded as a 
divine creation or the results of eons of evolution, or both-is ethically appropriate. But 
all medical treatment is a deliberate modification of the unsuperintended processes of 
nature. 

A task force of the National Council of Churches, addressing this issue, stated its 
belief that God acts both through the processes of nature and through human actions: 

God acts through human freedom as humanity increases its knowledge, overcomes 
such ancient scourges as smallpox and malaria, modifies the natural environment by 
processes of civilization, expresses its joy and grief in the arts. The Christian doctrine 
of stewardship recognizes a human responsibility of trusteeship for the purposeful 
exercise of divine gifts. Nature's way of preserving species is to be prolific, allowing for 
many casualties. Most Christians accept as a divine gift the possibility of producing 
smaller families with fewer casualties. From this viewpoint "the natural" may be less 
moral than the purposefully human act. 

The task force went on to warn against "the approach to nature as an object of plunder" 
but insisted that "the effort to improve on nature is not inherently wrong. "16 
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THE CHANGING PERCEPTION OF THE FETUS 

A final issue concerns the changing perception of the fetus as fetal therapy becomes 
more common. I have already said that traditional medical practice in some vague sense 
perceives the fetus, along with the pregnant woman, as a subject of the physician's care 
and concern. But there is a difference between the mother and the fetus. It is the woman 
who seeks medical care, who enters into a contract (explicit or implied) with the physi
cian, and who responds deliberately to medical advice. She is a patient in a far more 
definite sense than the fetus. But as fetal therapy increases, the fetus becomes more like 
other patients. 

Ethical and legal questions will arise. For example, does the fetus have legal rights in 
any way analogous to the rights of other patients? The issue is already complicated. 
Aubrey Milunsky reported, 

The fetus has been seen to have property rights and estate rights as well as recourse to 
the courts in various ways such as to sue for damages. However, these civil rights do 
not vest until birth in those jurisdictions that recognize them. 17 

We can expect the issue to get more complicated. Will a person suffering a severe disease 
bring a lawsuit for damages, on the ground of past lack of fetal therapy? If so, will the 
lawsuit be directed against a physician for malpractice? Might it be directed against a 
mother who refused fetal therapy that would have been dangerous to her but possibly 
helpful to the fetus? There is little case law concerning such issues. We can expect more 
to come. 

A different issue centers on the decision of the mother following a prenatal diagnosis 
showing a severe fetal anomaly. The present choices are most often between abortion and 
giving birth to a handicapped child. Fetal therapy may offer a third alternative in some 
cases, at first rare but later perhaps more common: treatment of the fetus with the hope of 
later giving birth to a healthy or more nearly healthy child. 

In all these developments, it is conceivable that fetal therapy may, in the words of 
John Fletcher, "help to create a new stage of human life, prenatality, that will become as 
real to our descendants as childhood has become to US."18 Fletcher reasoned, "The more 
living persons actually see the fetus, by ultrasound or in any future method to be devel
oped, the more human and valuable will the fetus become."19 He predicted that the 
present efforts of neonatal intensive-care units to protect newborn infants will be extended 
to comparable efforts of fetal therapy. And he conjectured that "abortion of a fetus 
treatable by a proven therapy with minimal risk to the mother will likely become pro
gressively repugnant to physicians, most parents, and to society. "20 Whether that will 
happen-and whether it will have legal consequence-remains to be seen. 

Our contemporary world has seen many revisions of ethical perception. Some of 
these have involved a dulling of sensitivies, as in the massive destruction of civilian 
populations in war. Others have brought a heightening of sensitivities to the rights of 
women and oppressed ethnic groups. Biomedical achievements are changing other eth
ical perceptions and will continue to do so. The outcome is not predictable. But it is not 
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too early to think about and talk about the ethical issues. Technical progress has a way of 
overtaking communities before they are ready. 
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DISCUSSION 

DR. SHEILA B. GmTSCHALK (LSU School of Medicine): As neonatalogists keep smaller 
and smaller infants alive, and as the in vitro fertilization people may be able to keep 
more and more mature fetuses alive, somewhere along the line our technologies may 
meet. Then we will have to reexamine the whole issue of the continuity of the 
individual from the moment of the diploid cell to adulthood, and we will have to 
reexamine the right of other individuals to interrupt those individual lives. Second, I 
have no background at all in ethics, but I am very disturbed by the tendency of 
physicians to solve the problem of perceived imperfections by taking the lives of other 
individuals. We have traditionally been a profession of people who care for the living 
and the dying, and it disturbs me that we take the lives of some individuals. Third, I 
don't think it's been mentioned, but even infants with lethal congenital anomalies can, 
in a hospice environment, get care very similar to the type of care that we give to adults 
who are dying. The infants that I am thinking about are those with anencephaly, 
trisomy-I 3, and trisomy-IS. We can care for those babies. We can give those babies the 
same types of medication and comfort that we give to dying adults. One of our big 
failures as pediatricians, neonatalogists, and physicians is that many of these babies are 
left to die in some corner of the well-baby nursery. We don't want to see them. We 
don't want to care for them. We don't want to know if they might be having pain. Most 
neonatalogists will agree that, even though we don't know if babies are having pain, 
they certainly appear at times to be in pain. So we just ignore that whole issue. I think 
the dying of newborn infants is very much an ethical issue. It can be addressed in the 
same caring way that the dying of adults can be addressed. 

DR. AUBREY MILUNSKY (Boston University School of Medicine): Let me note that 
neonatalogists don't usually allow children to die but, much more often than ever 
before, save babies from dying. Only because of the technology are there these shady 
areas where opportunities arise for decision making. In the past, they all died. 

DR. ROGER L. SHINN (Union Theological Seminary): I appreciate the ethical sensitivity 
in the comment. My own opinion about the nature of ethics is that it is more a matter 
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of sensitivities than of rules that philosophers make up. On this point, I side with Carol 
Gilligan in her criticism of Kolberg and others who put so much emphasis on the 
intellectualizing side of things. I think it's because of that kind of sensitivity that has just 
been expressed that the presumption should be in favor of doing what we can do to 
promote survival. I share with Dr. Burt a desire for a bit of temporizing just the same. I 
am closer to the end of life than to the neonatal phase. My own mother, before her 
death, left very specific instructions with us that, if the time came when medical 
treatment was simply extending the dying process, she didn't want it. I don't either. 
And if at that point somebody-not kills me-but withdraws treatment-I think that is 
ethically sensitive. I think we must at least entertain the possibility of comparable 
situations for neonates but must be very reluctant to draw up rules, because this could 
become horrendous. The question, as Jim Childress put it, is "What is the benefit to 
the fetus or the neonate?", and with a kind of fear and trembling, we try to do the best 
we can. 

DR. MARGERY W. SHAW (University of Texas Health Science Center); I'd like Leonard 
Glantz to comment on the new abortion laws when we have extrauterine development 
available. 

DR. LEONARD H. GLANTZ (Boston University School of Public Health); It will be 
different at that time. I think that the whole nature of what it means to be pregnant and 
what it means to be in existence will change. As you know very well, a great deal of the 
law has to do with whether or not a child is in utero. Right now, all our laws are based 
on the fact that fetuses exist only in utero. When that fact changes, new laws will have 
to develop. All the rules will change at that point. We will have to deal with a very 
different set of issues. Once the fetus can exist separately from the mother, the interests 
of the various parties change, and then new rules will be needed and will be developed. 

DR. BERTHA KNOPPERS (McGill Genetic Network of Quebec); We have two reported 
cases in Canada involving fetal abuse in the womb. Both of them used child protection 
laws and child welfare laws and extended them retroactively on the basis of anticipated 
deprivation. First, the fetal alcohol one involved an Indian woman, and there you can 
see, as in your Californian case-where there are cultural or other beliefs or lifestyles 
surrounding the pregnant woman-what effect those social or cultural factors can have 
on the determination of fetal abuse. In the second, a drug-addicted woman was in
volved in a mandatory, provincially imposed methadone treatment for heroin addicts. 
In that case, it was decided that it would be more harmful for the fetus to take the 
mother off the methadone than to allow her to continue. My two questions are; What 
kind of standards are we going to develop to measure the reasonable pregnant woman's 
standards under tort law? Or are we going to work backward into a coercive approach, 
by analogy with child protection laws and keep going further and further as viability 
moves earlier and earlier? Because if we do that, we have problems with contempt of 
court of pregnant women if they don't follow medical instructions. What kind of legal 
sanctions are we going to impose on these women? What kind of freedom would 
remain for pregnant women? 
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DR. MARGERY W. SHAW: I hope that the same freedom would remain for pregnant 
women that would remain for mothers of small children. Although a mother can drink 
herself, she should not give alcohol in large quantities, or drugs, to her child, and the 
state would have a right to intervene in that situation. It will start out at least with case
by-case analysis; each case will be different, and different courts will enunciate different 
standards. We may get a body of law building up. We will hear over and over again the 
standards that have been enunciated in child abuse laws: the unfit parent or the best 
interests of the fetus or the child. I don't see gross intervention into pregnancy and 
maternal lifestyle unless there is good evidence that it is harming the fetus. Again, the 
evidence may have to be clear and convincing, rather than just a preponderance of 
evidence. There will be some abuses, I am sure. I'm glad to get the Canadian cases. 

MR. DANIEL AVILA (Massachusetts Citizens for Life): I really enjoyed the information 
that was given earlier on the status of abortion legislation and the legality of abortion in 
the United States. I attended a conference of Americans United for Life, which is the 
legal, public-interest group of the prolife movement. It was attended by over 500 
lawyers, physicians, and other people concerned with the issue of Roe v. Wade. That 
decision is at a point now where it is teetering and could be reversed in several years. 
How do we even think of approaching changing the law in regard to abortion? The 
U.S. Supreme Court has become much more concerned with the factual aspects of 
abortion. The facts that were presented today about the development of the unborn 
child and its treatment as if it were one of us constitute a very important consideration 
in the legislative move to chip away at Roe v. Wade. The strategy is much like the 
strategy taken to chip away at and erode the separate-but-equal doctrine. For instance, 
can the state legislate to protect the child from undue pain? Currently, in Massachuset
ts, there is a bill sponsored by Massachusetts Citizens for Life (MCFL) that would 
require painkillers for abortion in the last 12 weeks of pregnancy so that the fetus would 
not go through the trauma of abortion. This bill could put before the Supreme Court 
the question: Does, at some point, the unborn child feel pain, and would this require
ment be an undue burden on the woman? 

Second, you ask how far the right to privacy and the right to choose abortion go to 
prevent state protection of the unborn child? Abortions cannot be interfered with 
throughout pregnancy if they are done in the interests of saving the woman's life or 
preserving her health. How broad is the health requirement? Can sex-selective abortion 
be protected from state interference? Can eugenic or race-related abortions, or abortions 
of defective children, be forbidden under the U. S. Constitution? And can we legislate to 
treat the fetus as any other person in the world? I would like to end with a question: By the 
time the next Genetics and Law conference comes around, do you foresee a change in 
the present legal situation? 

DR. LEONARD H. GLANTZ: Do I see a change in the legal situation concerning some
thing in particular or abortion law generally? 

MR. DANIEL AVILA: Do you think that, in the next five years, you'll find states upheld by 
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the U. S. Supreme Court if they ban sex-selection abortions or abortions done for 
eugenic or genetic reasons? 

DR. LEONARD H. GLANTZ: I think that predicting what the Supreme Court will do is a 
dangerous undertaking. I would say that if the Supreme Court remained constituted the 
way it is today, you would not see them saying that states can outlaw abortions almost 
for any reason, whether for sex selection or racial selection or whatever. I don't see this 
court doing that. If the court changes, that may change. Right now, there are only 
three Justices who would review Roe v. Wade, In Justice Sandara Day O'Connor's 
dissent, she wrote that she would be willing to take another look at Roe v. Wade, and 
Justices White and Rehnquist would be willing to go along with her. If there were two 
new Justices, then conceivably there could be a switch. There are powerful ideological 
feelings on the court. How well Roe v. Wade and the other abortion cases will stand up 
as the court personnel change, I think is uncertain. The court has been remarkably 
stable during this period of time. 

Ms. BARBARA KATZ RarHMAN (City University of New York): We come repeatedly to 
issues of definition, and then we come to the question of who has the power to define. 
There are definitions of fact and definitions of value. As Dr. Shinn said, people should 
have the right to decide about refusing treatment, and it's a value difference and there's 
not a single right answer on that. What happens then? Who has the power to decide, 
when we're dealing with newborns and fetuses, if similar issues come up and it's not 
just the value question but the very facts of the matter? Again, I remind you of a history 
of medical error that it seems to me is now going to be compounded. Would it have 
been fetal abuse if a woman rejected standard medical care that, within the last 15 
years, required extreme calorie limitations in pregnancy? If a pregnant woman gained a 
lot of weight, physicians assumed that she was doing terrible things to her baby. The 
definition of what's appropriate behavior changes, and medicine does not have "final 
and right" answers at any given moment. This raises some real questions as our 
understanding of the facts changes, and as we recognize that reasonable people disagree 
about values. Who, then, do you see as having the power to define both the facts and 
the values? 

DR. MARGERY W. SHAW: It's a big question, and I'd like to hear what your response to 
the same question would. be, too. In terms of decision making, our title was "The 
Mother, the Fetus, and the State," and we have a kind of triangle. The state is 
ephermeral, and it is made up of people, too. I wonder whether the "reasonable parents 
standard" would meet your criteria of changing medical values. Dr. Shinn made the 
point at the very beginning that science does change ethics as new options are dis
covered by scientists. They are factored into the equation of the options, the benefits, 
and the risks. It is not a static thing. The rules do have to change as we live and learn, so 
I can't give you any kind of an absolutist answer. 

DR. CHARLES H. BARON (Boston College Law School): It has always seemed to me that 
the courts are an appropriate place to have these things decided, in part because they 
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have the ability to develop principles on the facts of specific cases that come before 
them. It doesn't make them a perfect vehicle. You're not going to find a perfect vehicle. 
But you can say of the courts what Winston Churchill said of democracy: "It's the worst 
of all systems, except for every other system." There is the possibility as time goes on of 

having the courts develop these principles out of the facts, leaving a great deal of 
discretion to parents and so forth, which the courts are capable of doing. 

MR. PATRICK WALKER (Tulane Medical School): There doesn't seem to be much debate 
in this room that the current laws on abortion are the correct ones. And yet, I humbly 
offer the suggestion that, at the next Genetics and Law conference, we contact some of 
the right-to-lifers and invite them to come. I think it would provide some interesting 
discussion for a large segment of society who feel that the laws currently in practice are 
not correct. 



TREATMENT OR AVOIDANCE OF 
GENETIC DISEASE 



NEW CAPABILITIES, NEW ISSUES 

MODERATOR: MARGERY W. SHAW 



24 

PRENATAL DIAGNOSIS 

New Tools, New Problems 

AUBREY MlLUNSKY, MB.B.CH., D.Se., F.R.C.P., D.C.H. 
Professor of Pediatrics, Obstetrics, Gynecology and Pathology 
Director, Center for Human Genetics 
Boston University School of Medicine 
80 East Concord Street 
Boston, MA 02118 

Prenatal genetic diagnosis provides reassurance to couples at risk that they may selectively 
have offspring without serious mental retardation and/or chronic or serious-to-fatal dis
ease.! More babies are born because of the availability of prenatal diagnosis compared to 
the number of pregnancies terminated. Prenatal diagnosis is a life-giving, not a life
taking, technology. Amniocentesis for genetic diagnosis has been documented as a very 
low-risk procedure for almost a decade, 2 and less than 3 % of women undergoing amnio
centesis for genetic risks need to face a decision to terminate a pregnancy.! Abortions as a 
consequence of prenatal diagnosis account for a minute fraction of 1 % of all abortions 
performed. 

Despite the availability of prenatal genetic studies for over 15 years, it is still unusual 
for more than 50% of the women at risk in any given state to actually have these tests. 
Antipathy toward abortion accounts for some, but certainly not for all, of those not having 
such studies. Physician failure to counsel, to recognize disorders as of genetic origin, or to 
refer elsewhere for amniocentesis probably accounts for a significant proportion of those 
who are yet to benefit from this technology. Evidence of physician failure abounds in the 
rapidly escalating number of lawsuits originating after the birth of a child with a genetic 
defect that could otherwise have been avoided. Shaw has reviewed some of the cases 
involving physician or laboratory failure followed by the birth of a child with a genetic 
disorder. 3 Actions in the courts are replete with examples of physician failure to provide or 
to refer for genetic counseling on the basis of advanced maternal age, parental ethnic 
group, previous family history, erroneous or missed diagnosis, and laboratory errors. 4,5 
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Recognition of wrongful life suits brought by children in states such as California6 and 
Washington7 may be the forerunners of like decisions in other jurisdictions. Shaw has 
pointed out the courts' view that obstetricians owe a duty to the fetus as well as to the 
mother and that the child, when born, both exists and suffers.3 Moreover, these courts 
have maintained that there should be just compensation for legal wrongs. 

Pari passu with the extensive use of a now well-established technology, new tools for 
prenatal diagnosis have been introduced. Ultrasound has become invaluable in the pre
natal detection of many congenital malformations. 8 Superb technical improvements have 
sharpened the diagnostic potential and made the diagnosis of small lesions feasible and the 
detection of cardiac defects a reality. Nevertheless, even though obstetric ultrasound has 
been in use for about a quarter of a century, questions and concerns have again surfaced 
sufficiently through a consensus development report9 to caution against simply routine 
ultrasound use in all pregnancies. There is, however, no compelling human evidence of 
problems in those exposed to ultrasound in utero. 

Fetoscopy, which facilitates both fetal visualization and blood sampling, has enabled 
the prenatal detection of a number of disorders not approachable through amniotic fluid 
studies. 10 Even today, in Massachusetts, a fetal research statuteJl has effectively pre
cluded the use of fetoscopy, thereby forcing citizens to leave the state to seek such studies. 
Those opposed to abortion and responsible for such developments have also thereby 
effectively blocked research avenues that will assist in the treatment and salvage of fetuses 
whose mothers desperately seek their own healthy child. 

Three new major tools for prenatal diagnosis and one procedural innovation are in 
the process of emerging into the public arena: (1) chorion villus biopsy; (2) maternal 
serum alpha-fetoprotein screening; (3) molecular genetic analysis; and (4) selective 
feticide. 

CHORION VILLUS BIOPSY 

Notwithstanding the fact that amniocentesis represented the most significant advance 
ever in the early detection and prevention of serious mental retardation or fatal genetic 
disease, it still requires that women wait until the sixteenth week of pregnancy for the 
procedure and again some two to four weeks for a result of the analysis. Although less than 
2% of the high-risk groups of women studied will need to consider the decision to 
terminate a pregnancy because of a diagnosis of a fetal defect, difficulty may be encoun
tered after fetal movements have been perceived and after maternal-fetal bonding may 
have been initiated. 

The most recent prenatal diagnostic tool to appear on the scene is in fact not so new. 
Attempts to biopsy the chorion were made during the late 1960s by Hahneman and Mohr 
in Denmark. 12 They used an endoscope to biopsy the chorion under direct vision and 
were only partially successful. Because of the various complications and the small per-
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centage of cases in which they obtained diagnostically useful information, they were 
unable to establish this tool as a new diagnostic modality. 

In 1975, the Chinese reported their experience with chorion villus biopsy, using a 
procedure in which they blindly introduced a catheter through the vagina and cervix. 13 

They reported a 6% complication rate and a successful sex determination in 94% of 
sampling efforts. In the mid-1970s, we attempted to aspirate exfoliated trophoblast cells 
that had pooled at the external cervical os and succeeded with cell culture and chromo
some analysis in 70% of the cases we attempted. \4 The early 1980s saw a rapid develop
ment utilizing various procedures, including biopsy forceps, blind aspiration, direct vision 
endoscopy, and ultrasound-guided catheter aspiration of chorionic villi. I; A successful 
biopsy rate of 100% has now been achieved by Rodeck and colleagues in London, using 
combined ultrasound guidance and direct-vision endoscopic biopsy. I; 

Although the optimal timing has not yet been determined, most biopsy procedures 
have been successful between seven and nine weeks of gestation. The procedures require 
excellent ultrasound, careful eye-hand coordination, and adherence to aseptic 
technique. 

The scope of first-trimester chorion villus biopsy is enormous. The tissue samples 
obtained can be processed directly to yield analyzable chromosome spreads with results 
within five hours of the procedure. Although this aspect of first-trimester biopsy is still to 
be fully refined and established, the growth of these tissues in cell culture is well estab
lished. Cells derived from the tissue culture process are usually available within two weeks 
for further chromosomal analysis, sex determination, biochemical enzymatic assays (for 
example, for Tay-Sachs disease), or DNA analyses (such as for sickle-cell anemia and 
thalassemia). It appears that virtually all disorders diagnosable through amniotic-fluid cell 
cultures will also be detectable by means of chorionic villi. 

Chorion villus biopsy effectively represents a new diagnostic tool and not unexpect
edly presents new problems, some of which are unique. Determination of the safety of the 
biopsy procedure requires careful and appropriately controlled studies, which have been 
initiated in the US and UK. These efforts, I hope, will provide vital answers about the 
safety, accuracy, and applicability of chorion villus biopsy, but unfortunately only in 
about five years. Meanwhile, it is judicious to exercise every caution in view of potential 
hazards to both mother and fetus. Infection and hemorrhage present the most significant 
complications to the mother. I am aware of one case in England in which septic endo
metritis followed the biopsy procedure, resulting in an emergency hysterectomy. Pro
cedure-induced fetal death or abortion is a clearly recognized risk, whether it occurs as a 
consequence of immediate rupture of the amniotic sac, introduction of infection, or the 
causation of hemorrhage. Current risk figures suggest a fetal loss rate following biopsy of 
about 6%. Key to the analysis of such data is the realization that there is usually a 
spontaneous abortion rate during the first trimester ranging between 5% and 15%. The 
fetal loss (death) rate is considerably higher in the first few weeks than in the nine- to 
eleven-week period when biopsies are done. The available data would suggest that the 
spontaneous or natural fetal-loss rate during that period approximates 3% to 5%. 



338 AUBREY MILUNSKY 

At first glance, accuracy of chorion villus biopsy analysis should not be difficult to 
achieve. One reason for desisting from our original studies still exists in the problem of 
maternal cell admixture. How frequent a problem this will be is still to be determined. 
However, one other and, hopefully, low-frequency aggravation is the occurrence of 
chromosomally aberrant cells derived from chorion. Such cells may indeed be the prob
lem in causing the well-known difficulties with pseudomosaicism in amniotic-fluid cell 
cultures. 16 Another new problem requiring resolution hinges on the balance between 
nature's efficacy and our "unnecessary" diagnoses. The overall perspective is that about 
97% of all trisomic fetuses are aborted spontaneously. Hence, from the cytogenetic 
viewpoint, we are focusing on the prenatal detection of some 3 % of trisomies that escape 
the body's natural surveillance system. As a consequence, we will inevitably be diagnosing 
a significant number of chromosomally aberrant fetuses that would otherwise be spon
taneously aborted. This, perhaps, creates no special burden other than a possible psycho
logical one. Women who abort spontaneously in the first trimester may well be upset, but 
perhaps not as worried as when an actual chromosomal abnormality is reported, which 
would be the case in a significant number following chorion villus diagnoses. The 
effective response is that we already know that, in general, some 50% of first-trimester 
losses have chromosomal abnormalities. 17 Delineation of the specific abnormality may 
well yield important risk data for future pregnancies. Hence, if the chromosomal abnor
mality is found to be a translocation form of Down syndrome, further studies on both 
parents and possibly other family members would be recommended. This information 
may serve to explain previous recurrent abortions by the same couple as well as to alert 
both the couple and the particular relatives involved about further studies and specific 
risks, for example, of bearing a child with translocation Down syndrome. 

Prodigious opportunities exist for the first-trimester diagnosis of many different genet
ic disorders as long as safety and accuracy are first assured. It is expected that all chro
mosomal abnormalities, biochemical genetic disorders whose enzymatic deficiencies 
have been characterized in cell culture, and all disorders in which the gene defect has 
been delineated will be detectable. The widest application of chorion villus biopsy is likely 
to occur for all pregnancies and not only those of women 35 years and over. The impact 
of amniocentesis and prenatal gentic diagnosis in the prevention of Down syndrome is 
quite unimpressive. Some 75%-80% of all babies with Down syndrome are delivered by 
women under 35 years of age. This new procedure may therefore, for the first time, 
present a significant opportunity for the very early detection and avoidance of births of 
those affected by this disorder. The ethical and value issues that some find in conflict will 
perhaps not be any different despite the diagnoses being made at a so much earlier stage of 
pregnancy. Current available insights suggest that amniocentesis will still not disappear, 
even if chorion villus biopsy is proved to be both safe and accurate. It is very likely, but not 
absolutely certain, that amniocentesis will be required for amniotic fluid alpha-fetopro
tein studies for the prenatal detection of neural tube defects. The uncertainty, I suggest, 
may reflect developments in monoclonal antibodies to alpha-fetoprotein or neuronal 
tissues that may be demonstrable through cell-surface studies or maternal serum analyses. 
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MATERNAL SERUM ALPHA-FETOPROTEIN SCREENING 

Since 1973, it has been possible to detect open neural-tube defects by the alpha
fetoprotein assay. I Some 11 years later (that is, a few months ago), the Food and Drug 
Administration (FDA) licensed the radioimmunoassay kits necessary for amniotic fluid 
diagnoses and serum screening. An approximate period of 8 years elapsed as a direct result 
of pressures by antiabortion groups aiming to prevent such licensing from occurring. 
During this period, about 50,000 children were born with neural tube defects, and their 
parents across the land were denied opportunities to prevent what, for many of them, 
subsequently became lifetime catastrophes. This licensing debacle has been further com
pounded by the final procedural decisions made by the FDA as they released the kits to 
the public. To explain the nature of the FDA's action, a summary of a typical maternal 
serum alpha-fetoprotein (AFP) screening program would be helpful. Our neural-tube 
defect-detection program utilizing both amniotic fluid 18 and serum 19 assays is the largest 
in this country, over 100,000 patients having been studied. 

The serum alpha-fetoprotein screening program is initiated by a blood sample's being 
drawn during routine pregnancy at 16-18 weeks. Following the demonstration of an 
elevated maternal serum AFP value, a careful ultrasound study is recommended to 
determine whether fetal age has been estimated correctly, if multiple pregnancy is pre
sent, if fetal death has occurred, or if some congenital malformation, such as spina bifida 
or anencephaly, can be detected. If the fetal age is appropriate to the dates and no other 
explanation for the elevated AFP value has been found, amniocentesis for amniotic fluid 
AFP assay is recommended. 

In our experience, extending over 40,000 women undergoing serum AFP screening, 
we find that 1. 2 % initially have a raised maternal serum AFP concentration. Following 
ultrasound, amniocenteses are recommended for only 1 in 400 (0.3%) screened patients. 
One in four women undergoing amniocentesis following screening in our hands is found to 
have a fetus with a congenital malformation/ genetic disorder. 19 Hence, from the screening 
of a routine pregnancy population, we can extract a small group of women with risks 
approximating 25% for birth defects, equivalent to the risks of couples who are known 
carriers of an autosomal recessive disease (such as Tay-Sachs or sickle-cell diseases). 

The efficacy of this serum-screening approach is all the more remarkable when 
contrasted with the results from genetic amniocentesis studies done mainly because of 
advanced maternal age. These latter studies yield diagnoses of chromosomal and other 
birth defects in about 1. 3% of the women studied. The serum-AFP-screening program 
has about an eightfold greater efficiency. 

Above and beyond the unquestioned value of a maternal serum AFP screening 
program have been the evolution of a variety of unexpected benefits. I Because of the need 
to utilize ultrasound in women thought to have elevated serum AFP values, a reduction 
in perinatal mortality has been achieved through more accurate gestational dating and the 
consequent reduction of unnecessary inductions of labor. In addition, a wider range of 
congenital malformations has been detected by ultrasound in such women-defects that 
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would not otherwise have been found early enough in pregnancy. Routine screening has 
also identified women in whom fetomatemal hemorrhage has occurred early in pregnan
cy that has later been associated with intrauterine growth retardation, a five- or sixfold 
increased risk of subsequent fetal death or perinatal loss, and a group of women with about 
double the rate of low-birth-weight infants. For those women opposed to abortion, early 
detection of spina bifida has allowed carefully planned delivery in a tertiary-care center in 
which neurosurgical attention has been available immediately for that offspring. All of 
these benefits have been denied during the more than 26 million pregnancies in this 
country these past eight years. 

What many of us regard as remarkable results from such serum screening programs 
have clearly been due to the closely linked and coordinated programs in which inter
disciplinary connections between obstetrician. ultrasonographer, laboratory and geneticist 
are well established. The government's attitude and its actions aimed at deregulation now 
threaten the efficacy of serum-screening programs and could well destroy a valuable 
technology . 

The FDA has licensed and released radioimmunoassay kits without the kind of 
restrictions advocated by professional societies, such as the American College of Obstet
rics and Gynecology, the Amerian Academy of Pediatrics, and the American Society of 
Human Genetics. These and other groups have clearly delineated the need for the 
development of carefully monitored, coordinated, and linked programs. Failure by the 
FDA to impose such requirements on both pharmaceutical manufacturers and serum
screening programs is already having the expected results. Commercial laboratories have 
briskly added to their assay lists and provide results without further ado. Confronted by 
these results, physicians remain uncertain about the meaning of the assay figures and 
confused about the need for any further specific action. Although the commerciallabora
tories may measure alpha-fetoprotein accurately, they are not able to interpret the results 
and make recommendations to both obstetrician and patient. Nor are they able to provide 
the frequently necessary genetic counseling in situations of a truly suspected elevated 
serum alpha-fetoprotein value. Two consequences are predicted with relative certainty. 
The first is that many women will be rendered extremely anxious by such results and that 
some will undoubtedly seek pregnancy termination of what may be a normal fetus. The 
second certain consequence is that pregnancy terminations of normal fetuses will occur in 
the absence of informed counseling by an established team, including the geneticist. In 
our program of over 40,000 women screened, not a single pregnancy has been terminated 
with a normal fetus as a consequence of the program. 

No requirement has been developed for quality-assurance programs for those under
taking serum AFP screening. From extensive experience overseas and early experience 
here, it is clear that serious variability in laboratory assay results is a reality. In the quality
assurance program established by the New England Regional Genetics Group, a sample 
mixup has occurred in one laboratory, and results in at least two others have been 
completely out of range and would have led to unnecessary amniocenteses, at the very 
least. 

In addition to the abortion issue, the frequency of false-positive test results leading to 



PRENATAL DIAGNOSIS 341 

the abortion of normal fetuses was raised as an objection. The initial FDA-proposed rules 
irritated some physicians, who argued that their imposition would lead to an unwarranted 
intrusion into medical practice. Allowing government inspection of patient records, they 
argued, would violate both the physician-patient relationship and the patient's privacy. 
The initial required record-keeping and reporting requirements by laboratories were re
garded by many such facilities as extremely burdensome. The associated increases in costs 
for such efforts would translate into higher laboratory fees and would have the effect of 
reducing utilization by the public. Given these and other objections, the FDA concluded 
that their original proposed restrictions were not necessary and would not ensure the safety 
and the effectiveness of the AFP test kits. They therefore lifted their proposed restrictions 
and have established requirements for manufacturers to submit quarterly reports about 
their experience with these kits. The FDA apparently believes that these requirements 
should be sufficient to monitor future product performance. 

There is a serious concern about the lack of requirements or regulation for maternal 
serum AFP screening. 2o The lessons from the newborn-screening programs for phe
nylketonuria in California provide sufficient evidence of the potential trouble that can be 
anticipated. Screening programs for phenylketonuria were initially allowed in a vast 
number of laboratories, which resulted in the diagnosis's being missed by the screening 
program and irreversible mental retardation developed in those children. After many 
years, states such as California have consolidated their testing into a few specific centers. 
Years elapsed, however, before the problem was sufficiently well documented for correc
tion. A situation analogous to the phenylketonuria-screening problem is likely to evolve 
with the serum AFP program. Most laboratory testing may unwisely be performed at 
commercial sites and away from the direct scrutiny of state laboratories or university
affiliated institutions. Poorly functioning laboratories may be even harder to detect than 
those doing phenylketonuria screening, as the AFP-screening sensitivity is only between 
70% and 90% for identifying open neural-tube defects. Hence, one poorly functioning 
laboratory may continue for many years without recognition of its inadequate standards. 

Perhaps the very least is the expectation at this time that individual state governments 
and health departments institute the requirements that only programs that are interlinked 
and coordinated with obstetrician, ultrasonographer, geneticist, and laboratory be li
censed. Only in this way can there be reasonable assurance that a most vital and valuable 
technology will not fall into disrepute. 

MOLECULAR GENETIC ANALYSIS 

About 3,400 single-gene disorders have been cataloged, and over 300 human genes 
have been mapped. Current estimates suggest that the recognition of 10-15 common 
restriction-fragment-length polymorphisms regularly distributed along each chromosome 
at a distance of about 20 X 106 base pairs from one another would enable the construction 
of a total map of the human genome. If this expectation is anywhere near accurate, it will 
rapidly become possible to identify the location of the genes responsible not only for 
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single-gene disorders but possibly the genes responsible for normal human inheritable 
variation. With these advances expected in the next few years, three direct potential 
applications of molecular genetic analysis can be anticipated: 

1. Detection of single-gene disorders. 
2. Recognition of oncogenes. 
3. Gene therapy. 

Detection of Single-Gene Disorders 

Applications of recombinant DNA technology in these last few years have allowed 
for the prenatal detection of various types of thalassemia and of sickle-cell anemia. 21 
Alpha-I, anti-trypsin deficiency22 and, in some families, phenylketonuria26 are also now 
diagnosable prenatally. Expectations are that Duchenne muscular dystrophy23-the most 
common known lethal X-linked disorder in childhood-and hemophilia24 will undoubt
edly be diagnosable prenatally within a short period. Proximate location of the gene for 
Huntington disease has been achieved,25 and further refinement will facilitate detection 
of the mutant gene within a year or two. The search for the cystic fibrosis gene has been 
intensively and extensively joined and is ultimately likely to be successful. About one in 
five Caucasians carry the gene for cystic fibrosis. 

The utilization of extracted DNA from cultivated or noncultivated amniotic-fluid 
cells has already facilitated the prenatal detection of the hemoglobinopathies. It is there
fore certain that this same approach will facilitate the prenatal detection of a vastly 
increasing array of recognizable monogenic disorders. The conjoined developments of 
DNA technology and chorion villus biopsy (if proved safe) are likely to make prenatal 
diagnostic opportunities availabe for an increasingly larger percentage of all pregnancies. 
Hence, the day of the selected fetal gene profile-test is fast approaching. 

Recognition of Oncogenes 

Genes that cause or trigger cancer (oncogenes) are now known. 27 Genes transmitted 
in an autosomal dominant way may convert cells to malignant growth. The mechanism, 
however, may not be straightforward and may arise through several discrete events occur
ring within the emerging cancer cells. At least 18 different oncogenes have now been 
found in retroviruses, causing different tumors through a diversity of mechanisms. Al
though all cellular oncogenes are expressed during normal growth and development, it 
remains uncertain whether they are the root cause of every cancer. We do know that there 
is a common set of cellular genes that may mediate, if not cause, the genesis of all tumors. 
The complexity of the matter is exemplified, for example, by the discovery that about 30% 
of individuals with hereditary retinoblastoma die as a consequence of another cancer 
within 18 years after radiation treatment for their original tumor. Hence, a gene(s) 
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causally related to retinoblastoma may confer cancer susceptibility leading to the develop
ment of other types of human cancers in the same patient. 

SELECTED ISSUES. Considerable certainty attaches to the ultimate provision of a 
limited "gene profile" for individuals or for the embryo or fetus in early pregnancy. A host 
of issues arises, only some of which can be briefly addressed here. 

Is Too Much Knowledge Hazardous to Your Health? Contemplate for a moment 
the unexpected knowledge culled from a gene profile study of the fetus that a high degree 
of certainty exists for the development of a specific malignancy sometime in the future. 
Decisions to continue such a pregnancy may not be difficult, but no psychologist is 
required to predict the mind set of a couple who bear a child with the full knowledge that 
such a catastrophe has to be anticipated. The surveillance and necessary monitoring 
against a background of chronic family anxiety can hardly be construed as advantageous. 
Would the contrary situation, in which no knowledge of the cancer genotype is provided, 
be a more rational approach? The issues, however, are likely to be more complex, and 
decisions might be necessary, for example, to avoid occupations with disadvantageous 
environmental effects. 

Our new tools for prenatal diagnosis are likely to yield data about specific genetic 
disorders much sooner than about oncongenes. The first joyful trouble is already in the 
wings following the proximate location of the gene for Huntington disease on chromo
some 4. It is a reasonable expectation that, within the next two years, at least those 
initially at risk for bearing progeny destined to develop Huntington disease will be faced 
with dilemmas about having such tests in pregnancy and/or about deciding whether to 
continue or terminate such pregnancies. This development will, for the first time, herald 
a situation in which a prenatal diagnosis is made of a fatal disorder that will generally 
manifest itself three to four decades later. Other examples are sure to follow and may 
eventually include disorders such as diabetes mellitus or coronary heart disease, represent
ing conditions in which chronic illness but not necessarily early death can be predicted. 

Other fundamental questions arise in the dissection of these technological conse
quences. Is the desire for perfection and excellence in health at all unnatural or inherently 
bad? What is the evidence that supports any contention that the "slippery slope" argument 
is more than theory? Are those individuals who seek prenatal diagnosis and selective 
abortion more likely to care poorly for their aged parents or for other handicapped people? 
Is it not equally likely that such individuals will be even more caring because of their 
acute sensitivity to defect and disability? Those opposed to abortion might be expected to 
care for their own defective offspring without burdening other taxpayers. My examination 
of this issue suggests that the religious affiliations in institutions for the mentally retarded 
closely represent what we find in society at large. There is no evidence that those opposed 
to abortion of the seriously defective fetus permanently care for their own retarded off
spring in their own homes any more often than others with different views. Indeed, 
congressional politics has allowed us to observe that certain senators representing views in 
opposition to abortion work effectively to obstruct aid to women with dependent children, 
and to reduce care for the poor, among whom the disabled abound. 
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Do People Want the Right to Know Everything about Their Genotype? At present, 
we all have the right to know the laboratory results on any tests we might have. The same 
would apply to "gene profiles" as these tests become available. With these rights come at 
least two responsibilities. The first is that we will have the responsibility of deciding not to 
have the tests, to have the tests for specific reasons but to request that no data be released 
about any other unexpected findings of ominous consequence, and, finally, to be pre
pared to deal with results with distant but difficult implications. The second responsibility 
devolves on our physicians, who, without permission, would be able to communicate 
selectively those results that might have a bearing on risks for future offspring while 
withholding other data that imply, for example, a future but still untreatable disease. The 
line between reckless negligence by the physician and a normal standard of care will be 
easily distinguished in such practice as it is now. Physicians will, however, need to pay 
close attention to this coming dimension in medical practice. More than 15 years after 
amniocentesis and prenatal gc,:netic studies became available, we see an abundance of 
malpractice actions against physicians who fail to discuss these opportunities for preven
tion, or offer or refer appropriate patients for such studies. 

SELECTIVE FETICIDE 

Twins have a higher frequency of congenital malformations, and since the advent of 
prenatal genetic diagnosis, a steadily increasing number of pregnancies have come to light 
where one twin with a genetic defect has been detected. When such defects have involved 
disorders incompatible with life, such as anencephaly, the dilemmas have been less 
painful than with other disorders, such as a sex chromosome abnormality. I am aware of 
at least nine pregnancies worldwide in which the co-twin was affected by a serious disorder 
(included were Down syndrome, thalassemia, Hurler syndrome, and spina bifida) and in 
which the affected twin was terminated in order to sustain the pregnancy and save the 
normal twin. 28 Some of these dilemmas have evolved against a background family history 
of a previously severely affected child. Faced with the recurrence of the profound mental 
retardation in classical Hurler syndrome, for example, most would emphathize with a 
couple who elected to terminate the pregnancy or, given the chance, to at least save one of 
the twins. There are no easy answers to the obvious moral, theological, and philosophical 
questions posed by these difficult cases. Respect for and support of personal reproductive 
freedom within reasonable law and against a background of constitutional guarantees 
should remain as the principles guiding the delivery of care in such pregnancies. 

At present, while we are still in Orwell's 1984, I predict that prenatal diagnosis in the 
twenty-first century will be different. Gene profile tests will be available by law to all 
couples prior to marriage. Although no compulsion will be exerted to obtain such pro
files, societal pressure will influence couples to do all that they can to avoid having 
children with serious mental retardation or overwhelming physical defects. All pregnant 
women will automatically be offered prenatal genetic studies probably in the first tri
mester, and such studies will test for a large number of single-gene and possibly polygenic 
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disorders. Chromosome analysis as we know it today will disappear, having been replaced 
by gene-specific and gene-dosage assays. Hopefully, these and other developments will 
occur with the retention of personal reproductive freedom and with the maintenance of 
respect and care for the handicapped. 
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In 1982, we wrote: "Experimentation with fetal surgery has come of age, and its routine 
clinical application seems inevitable."l We still believe this statement, but the road from 
experimentation to therapy will be longer than most observers had originally predicted. 
The results to date have been disappointing, and although research continues, there is no 
longer a general expectation of immediate therapeutic application of these new surgical 
techniques. Nonetheless, the stakes remain high and the implications of successful fetal 
surgery for medicine, society, the pregnant woman, and the fetus are profound. In this 
chapter we review the current medical indications for fetal surgery, as well as the major 
ethical and legal issues that the use of this technology raises now and in the future. 
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MEDICAL ASPECfS 

Ascertainment of Abnormal Fetuses 
Only a small fraction of potential candidates for antenatal surgery are currently 

identified. Sometimes, a family history of a heritable condition will lead the obstetrician 
to monitor a fetus to determine if it is similarly affected. Some cases will be ascertained 
because of clinical suspicion (for example, oligohydramnios, which may be associated 
with urinary tract obstruction). And most important, with the current trend toward the 
liberal use of antenatal ultrasonographic monitoring for a variety of obstetric indications, 
the majority of cases in which fetuses are ascertained as candidates for antenatal surgery 
are likely to be diagnosed serendipitously. 

Prerequisites for Fetal Surgery 
In July 1982, a conference was hosted by the Kroc Foundation entitled "Unborn: 

Management of the fetus with a correctable congenital defect."2 Perinatal obstetricians, 
surgeons, ultrasonographers, pediatricians, bioethicists, and physiologists intensively re
viewed experimental and clinical experience with fetal surgical treatment to assess the 
potential benefits and liabilities of various interventions, the directions to be pursued, and 
the problems to be avoided. 

Prior to considering a fetus for in utero surgery, a number of prerequisites must be 
met. First, the extent of the fetal malfonnation must be delineated, and a careful evalua
tion must be made for possible coexisting abnormalities through detailed ultrasonographic 
studies (so-called Level II ultrasound scanning) by an experienced ultrasonographer 
knowledgable in fetal anatomy and the natural history of fetal disease. Ancillary pro
cedures should include amniocentesis for chromosomal analysis, detennination of alpha
fetaprotein levels, and viral cultures; amniography or fetoscopy might also be considered. 
Second, the abnonnality should be compatible with a reasonable expectation for a healthy 
infant as a result of the procedure. For example, surgery to repair a urinary tract obstruc
tion would, in general, be contraindicated in a trisomy-I 8 fetus. Third, surgical interven
tion is indicated only when the fetus would be better off because of the perfonnance of 
surgery before delivery, rather than after birth. In certain situations, the gestational age of 
the fetus will dictate whether or not preterm delivery followed by neonatal surgery offers 
an overall safer approach than in utero surgery. The primary rationale is that the fetal 
condition will progressively deteriorate to a point of irrevocable injury unless surgical 
intervention is undertaken. Lastly, the fetus should be a singleton, because of the risk to 
the other fetus. Fetal surgery requires a multidisciplinary team that includes an experi
enced obstetrician, ultrasonographer, pediatric surgeon, geneticist, and neonatologist, 
who will be required to manage the infant after delivery. Preferably, additional members 
would include a bioethicist, psychiatrist or psychologist, and social worker. Infants should 
be delivered at a tertiary medical center with a high-risk obstetrical unit and intensive-care 
nursery. Fetal surgery should also be performed only with the prior approval of an 
institutional review board and with informed consent. 3 
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STATE OF THE ART 

Erythroblastosis Fetalis 

Surgical treatment of fetal disease is not in itself new. In 1963, Liley reported the first 
successful intrauterine transfusion for severe erythroblastosis fetalis. 4 This procedure in

volved the percutaneous insertion of a needle into the fetal peritoneal cavity under either 
roentgenographic or ultrasound guidance, followed by injection of group Rh-negative 
erythrocytes. Subsequently, intrauterine transfusion has become an integral part of mod
ern obstetric therapy. 5 

Hydrocephalus 

Current methods of ultrasonography permit the antenatal detection of at least some 
cases of fetal hydrocephalus during the second trimester; however, sensitivity and specific
ity have not be established. After 22 weeks' gestation, the outer border of the lateral 
ventricle should be extented no farther than half the distance of the midline to the skull 
wall. 6. 7 In fetal hydrocephalus, the lateral ventricles become abnormally dilated prior to 
any changes in the biparietal diameter of the fetal skull. In addition, ultrasonographic 
studies of fetuses with hydrocephalus will detect association intracranial anomalies in 37% 
of cases and extracranial anomalies in 63% of cases. 8 Thus, a complete ultrasonographic 
evaluation of fetal anatomy is mandatory prior to any intrauterine surgical intervention. 

The most widely used in utero treatment of fetal hydrocephalus has been the place
ment of a ventriculoamniotic shunt under ultrasound guidance. Clewell and associates 
first reported the placement of such a silicone rubber shunt with a one-way valve in a 24-
week fetus with hydrocephalus caused by X-linked aqueductal stenosis. 9 The function of 
the shunt was confirmed by an increased cortical mantle thickness, a decreased ven
tricular-to-hemisphere ratio, and a normal biparietal diameter at 32 weeks' gestation. 
Shortly thereafter, this same group performed two other antenatal ventriculoamniotic
shunt procedures. Although initial evaluations suggested that all three infants benefited 
from this method of treatment, follow-up studies of at least one of these infants at 10.5 
months of age showed considerable neurologic handicap (developmental quotient greater 
than 30), as well as physical abnormalities (e.g., flexion contractures and cutaneous 
syndactyly of the digits).10 Other investigators have reported follow-up evaluation of 
infants with more encouraging results after ventriculoamniotic shunt placement. II In 
general, however, the outcomes following such shunt procedures have been disappoint
ing. It is now clear that considerable screening is required to distinguish those fetuses that 
may benefit from such procedures (i.e., those with true obstructive hydrocephalus with
out associated malformations) from fetuses with nonobstructive ventriculomegaly associ
ated with intrinsic brain malformations or extrinsic severe anomalies. In a retrospective 
review of 24 fetuses with ventriculomegaly at the University of California, San Francisco, 
it was shown that in the majority of the fetuses detected as having congenital hydro
cephalus, prenatal intervention would not have improved the outcome. 12 
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Urinary Tract Obstruction 
Fetal urinary-tract obstruction may be ultrasonographically characterized by 

oligohydramnios, a massively enlarged bladder, and hydronephrotic kidneys.13 Unre
lieved complete urinary-tract obstruction as a result of posterior urethral valves or stric
tures leads to (1) hydronephrosis; (2) cystic dysplasia of the kidneys; (3) oligohydramnios 
with secondary facial deformities (hypertelorism, malformed low-set ears, depressed nasal 
tip, and micrognathia), flexion contractures in the extremeties, and pulmonary hypo
plasis; and (4) abdominal-wall-muscle deficiency or "prune belly." In theory, drainage of 
urine from the bladder into the amniotic cavity prior to the time of irreversible damage 
may allow normal kidney development, restore normal amniotic-fluid dynamics, and 
thus prevent oligohydramnios and its sequelae. 

Harris and co-workers reported a case of an I8-year -old primigravid patient who 
underwent ultrasonographic evaluation at 20 weeks' gestation because of an inap
propriately small uterus. 14 There was oligohydramnios, and it was determined that the 
male fetus had bilateral hydronephrosis, dilated redundant ureters, and a large thick
walled bladder with a dilated bladder neck. The renal parenchyma did not appear to be 
cystic. Because of the fetal position and the oligohydramnios, the placement of a catheter 
shunt from the bladder to the amniotic cavity was deemed impossible. Therefore, it was 
believed that bilateral ureterostomies offered the only hope of saving the fetus. At 21 
weeks' gestation, the lower part of the fetal body was lifted through a hysterotomy incision; 
the dilated ureters were exposed through bilateral flank incisions, opened in the midpor
tion, and marsupialized to the skin. The fetus was then replaced and the incision closed. 
At 35 weeks' gestation, a 2,300-gm infant was delivered by cesarean section. The infant 
had mild facial deformities, limb contractures, a small chest, a slightly protuberant 
abdomen, and bilateral undescended testes. After 9 hours at maximum supportive mea
sures, the infant was permitted to die. At autopsy, the lungs were found to be hypoplastic, 
and the kidneys showed Potter-type IV cystic dysplasia. 

In a second case, Golbus and colleagues reported a 41-year-old woman who, by 
ultrasonography prior to genetic amniocentesis at 17 weeks' gestation, was found to have 
twins, one of which was a male with marked ascites. IS At 23 weeks' gestation, this twin 
showed a marked increase in ascites, associated with a slight dilation of the left renal pelvis 
and ureter. At 30 weeks' gestation, the abnormal twin was found to have a significant 
decrease in ascites and to have oligohydramnios. An attempt to percutaneously place an 
indwelling catheter into the fetal bladder under the ultrasonographic guidance was unsuc
cessful. At 32 weeks' gestation, a polyethylene catheter was placed in the fetal bladder 
under ultrasonographic guidance so that the curled end was in the bladder and the other 
end drained into the amniotic cavity. At 34 weeks' gestation, the infants were spon
taneously delivered vaginally. The affected infant had the features of the "prune-belly" 
syndrome. At 1 day of age, the infant underwent bilateral high-loop cutaneous ureterosto
mies, correction of an associate intestinal malrotation, and excision of a portion of the 
redundant abdominal wall. Renal biopsies showed mild dysplasia. 

The largest experience in the management of fetuses with congenital hydronephrosis 
is that at the University of California, San Francisco. 12, 16 Among their first 26 fetuses, 8 
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had unilateral hydronephrosis and were followed without intervention; all infants did well 
following postdelivery surgery. Three fetuses had bilateral hydronephrosis, which resolved 
spontaneously prior to delivery. Eight fetuses with bilateral hydronephroses were shown to 
have poor renal function: three were not treated and died after birth with dysplastic 
kidneys and pulmonary hypoplasis; three women elected to terminate their pregnancies 
based on diagnostic studies showing irreversible disease; in two cases, a drainage pro
cedure was successfully performed, but the infants subsequently died of irreversible renal 
damage. Seven fetuses had bilateral hydronephrosis and "equivocal" function. Four were 
delivered prematurely and subsequently underwent surgical correction; three did well and 
one had renal failure. In three cases, shunts were percutaneously placed in the bladder 
and drained into the amniotic fluid; one infant died with multiple congenital anomalies, 
one developed severe renal failure, and one infant did well. These investigators have 
concluded that 

prenatal decompression should be reserved for the singleton fetus with bilateral hydro
nephrosis which has evidence of compromised renal function (oligohydramnios or 
documented diminution of amniotic fluid of serial sonograms) and is too immature to 
be delivered for postnatal decompression. 12 

Thus, from the very limited experience with surgery for fetal urinary-tract obstruc
tion, as well as the natural history of such anomalies, it appears that the chances of fetal 
salvage are optimized by decompression of the bladder and the restoration of amniotic 
fluid dynamics as early in gestation as possible. However, the success rate measured by 
survival and ultimate prognosis remains to be established. Several additional approaches 
to the in utero surgical repair of fetal defects have been proposed. 

FUTURE DIRECTIONS 

Diaphragmatic Hernia 

Many infants with congenital diaphragmatic hernia cannot survive because of pul
monary hypoplasia caused by a compression of the herniated viscera into the thoracic 
cavity. With the use of a fetal lamb model in which diaphragmatic hernias were created at 
at about 100 days' gestation, Harrison and associates 12,17 have developed a successful in 
utero surgical technique that involves reduction of the viscera from the thoracic cavity 
into the peritoneal cavity, repair of the diaphragmatic defect, and enlargement of the 
abdominal cavity by abdominoplasty by means of an oval silicone rubber patch sutured to 
the fascial edges followed by closure of the skin over this patch. They have concluded that 
the correction of congenital diaphragmatic hernia in utero appears physiologically sound 
and technically feasible. However, these investigators stress that the in utero surgical 
repair of human fetuses with diaphragmatic hernias should not be attempted prior to 
achieving a high degree of success in laboratory animal models. 12 
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Spina Bifida 

Using fetal rhesus monkeys induced to develop neural tube defects by the administra
tion of synthetic corticosteroids and thalidomide between Day 18 and 28 or embryo
genesis, Hodgen l8 has developed a technique in which an agar-based medium, 
containing crushed bone particles, is used as a "bone paste" for sculpturing antenatal 
enclosures to overlay and "correct" herniated nerve bundles. Although such patching 
techniques may seal the spina bifida lesion, the effects on neurological development and 
function are yet to be established. 

Gastroschisis 

The morbidity and mortality rate in neonates with gastroschisis has been significantly 
reduced since the mid-1960s by improved surgical techniques; however, serious com
plications are not infrequent and include respiratory distress, matted viscera, and peel 
formation. It is conceivable that early in utero repair of gastroschisis may ultimately prove 
to be the method of therapeutic choice. Fetal gastroschisis models have been created in 
rabbits and lambs, which would allow such investigation to be undertaken. 19,20 

Allogenic Bone Transplants 

Michejda and co-workers have successfully performed intrauterine allogenic bone 
transplantations in the rhesus monkey at 120-135 days of gestation with the use of either 
fetus-to-fetus bone transplants or particles of crushed bone mixed with an agar-enriched 
culture medium. 9 They concluded that the immune surveillance system of fetal rhesus 
monkeys may be tolerant of such bone allografts, even when performed as late as the 
second trimester. Moreover, such transplants used in ablative long-bone surgery permit 
normal growth and development as compared with the contralateral unoperated ex
tremity. Of particular interest was the fact that the "bone paste" had strong adhesive 
properties and could be sculptured into the desired conformation without forfeiting ulti
mate long-bone strength. Accordingly, these investigators suggest that this technique may 
offer potential in the human fetus for surgical repair of skeletal anomalies in utero. 21,22 

LEGAL AND ETHICAL ISSUES 

Human Experimentation 

Fetal research is one of the most controversial and complex areas in the entire field of 
human experimentation regulation. The National Commission for the Protection of 
Human Subjects of Biomedical and Behavioral Research, for example, spent the first year 
of its existence (1974-1975) working on fetal experimentation under a congressional 
mandate to make recommendations regarding fetal research before working on any other 
topic. This mandate itself was most influenced by the 1973 decision of the U. S. Supreme 
Court, which provided that the government could not interfere with the decision of a 
woman and her physician regarding abortion prior to fetal viability.23 This decision 
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invalidated criminal laws against abortion and increased the number of fetuses aborted 
and, therefore, the amount of fetal material available for research. 

As adopted by the U. S. Department of Health and Human Services, federal regula
tions currently require that, prior to experimentation involving human fetuses, appropri
ate animal studies be done, and that researchers have no role in any decision to terminate 
a pregnancy. The purpose of any in utero experimentation must be to meet the health 
needs of the particular fetus and the fetus placed at risk only to the minimum extent 
necessary to meet such needs." In the case of nontherapeutic research, the risk to the fetus 
must be "minimal" and the knowledge to be gained "important" and not obtainable by 
other means. The consent of both the mother and the father is required, unless the 
father's identity is not known, he is not reasonably available, or the pregnancy resulted 
from rape. 

In addition, the research protocol must be reviewed by an institutional review board 
(IRB), which, in addition to its normal duties, must take special care to review the subject 
selection process and the method by which informed consent is obtained. The consent 
process itself should probably be audited by a representative of the IRB as well. It has also 
been recommended by some that a special advocate for the fetus be appointed to help 
caution the parents against consenting to an experimental procedure on their fetus that 
they may not understand, or that they incorrectly may see as therapeutic. It appears, 
however, that, by the time parents reach the major medical centers involved in this 
research, they have already made up their minds to go ahead with what thcy consider the 
last hope that their fetus may have. Thus, the advocate notion may be too little too late if 
its purpose is seen as beneficially influencing the consent process. 24 

These federal human-experimentation regulations technically apply only to those 
researchers who receive federal funds or are affiliated with institutions that have signed an 
agreement with the Department of Health and Human Services that all research in their 
institutions and by their faculty and staff will be reviewed by their IRB. Nonetheless, these 
regulations are so fundamental to the protection of the integrity of the fetus, the potential 
parents, and the research enterprise itself, that they should be followed voluntarily in all 
institutions doing fetal research. In those cases in which surgeons are doing only one 
procedure, and it is contended that treatment is the primary goal, the IRB might consider 
expediting the review, but IRB protocol review should always be utilized. 

State Statutes 

The states that have legislated in this area have used a much more rigid and punitive 
approach; fetal research in many states is a criminal activity. Half the states now have 
statutes on fetal research; most of these (15) were passed soon after the U. S. Supreme 
Court's abortion decision and in direct response to it. 23 In fact, more state legislation has 
been enacted regarding fetal research than regarding any other type of research, and this 
legislative activity, together with its poor quality, indicates the emotional nature of this 
issue. Most state statutes prohibit or restrict both in utero and ex utero research, and the 
restrictions are generally more stringent than the federal regulations (only New Mexico's 
statute models itself on the federal regulations). In Massachusetts, for example, it is a 
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crime to study the fetus in utero unless the study does not "substantially jeopardize" the 
life or health of the fetus and the fetus is not the subject of a planned abortion. Thus, 
therapeutic research, such as that on hydrocephalus, is permissible even in this restrictive 
state. Utah, the only state to deal exclusively with in utero fetuses, prohibits all research 
on "live unborn children." Eight states (Arkansas, California, Indiana, Kentucky, Mon
tana, Nebraska, Ohio, and Wyoming) limit their prohibitions to the living abortus and so 
do not apply to fetal surgery at all. California, where much of the research to date has 
been done, restricts experimentation only on ex utero fetuses, outlawing "any type of 
scientific or laboratory research or any other kind of experimentation or study, except to 
protect or preserve the life and health of the fetus." 

State regulation is a hodgepodge of restrictions and prohibitions, with little consisten
cy over jurisdictions and no clear rationale. Nevertheless, researchers are bound by the 
law of the state in which they perform fetal experimentation, and knowledge of its 
provisions is obviously necessary in states !bat have such statutes. 23,25 

Therapeutic Interventions 

The line between therapy and experimentation has never been a completely clear 
one; some argue for delineation of a transitional state called pretherapeutic or investiga
tional, and others contend that the distinction is usually intellectually pointless. 26 Thera
py involves procedures done primarily for the benefit of the patient that are considered 
"good and accepted medical practice," whereas experimentation involves new or inno
vative procedures (not yet considered standard practice) for the primary purpose of testing 
a hypothesis or of gaining new knowledge. 27 The courts have not always been consistent 
in applying these criteria and have even rejected, for example, the argument that the first 
artificial heart implant was done for other than therapeutic purposes. 28 Nevertheless, it 
seems fair and accurate to conclude that all of the procedures described in this chapter 
must currently be considered experimental and subject to the rules already summarized. 
Specifically, IRB review, detailed consent, and a consent auditor are all morally and 
legally appropriate. An advocate for the fetus may also be appropriate in especially 
problematic cases. 

Someday, however, it is likely that at least some types of fetal surgery will become 
accepted medical practice, and thus, the basic legal and ethical rules relating to therapy 
will apply. The most important issues will then be informed consent, resource allocation, 
and potential maternal-fetal conflicts. 

Consent 

It is a fundamental premise of Anglo-American law that no one can touch or treat a 
competent adult without the adult's informed consent. This doctrine is based primarily on 
the value we place on autonomy or self-determination and, secondarily, on rational 
decision making. The first requires that individuals have the ultimate say concerning 
whether or not their bodies will be "invaded"; the latter requires disclosure of certain 
material information (a description of the proposed procedure, risks of death and serious 
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disability, alternatives, success rates, and problems of recuperation) before one is asked to 
consent to an "invasion. "29 

All of this is relatively straightforward when one is dealing with an adult, but how 
does it apply when the therapy is aimed at the fetus? In the experimental setting, federal 
regulations call for the consent of the mother and the father prior to any permissible 
experimentation. In the therapeutic setting, the consent of either one of the parents is 
generally sufficient consent for beneficial procedures on children. In the case of the fetus, 
however, if the proposed procedure will place the mother at any risk of death or serious 
disability, only she would have the right to consent (and the corresponding right to 
withhold consent). Even in the third trimester, the U. S. Constitution gives the woman 
and her physician the right to abort the fetus if the mother's life or health is endangered. 23 
In an analogous case, the U. S. Supreme Court ruled that where conflict existed over the 
issue of an abortion between a potential father and mother, the mother's position should 
prevail because she has more at stake (that is, her own body and health) than the father. 30 
The same logic applies here. The consent of the mother must be a necessary precondition 
for such surgery. Of course, her consent must be informed, and she should be told as 
clearly as possible about the proposed procedure and its risk to herself and her fetus, as 
well as about the alternatives, the success rates, and the likely problems of recuperation. 

Resource Allocation 

John Fletcher has raised resource allocation as one of the major ethical issues 
concerning fetal therapy.31 Currently, the issue concerns how much funding the federal 
government and others should allocate to research in this area. This is fundamentally a 
political question, but it has ethical overtones. Is it acceptable, for example, to continue 
to place our most heavy emphasis on the extension of life for the elderly, rather than on 
providing fetuses and neonates with the best chance to live a healthy life? In an area in 
which early treatment can lead to the prevention of disease and misery and, perhaps, can 
reduce significantly the cost of a lifetime of care, both research and treatment warrant a 
high priority. When fetal surgery becomes accepted medical practice, issues of screening, 
selection, and indications will have to be addressed by insurance companies and other 
third-party payers. A liberal policy of reimbursement seems sensible. 

MATERNAL-FETAL CONFLICTS 

The emergence of fetal surgery brings the maternal-fetal conflict issue into sharp 
focus. This issue is, of course, at the heart of the continuing abortion debate, where the 
rights of the pregnant woman now take legal precedence. Putting the rights of the preg
nant women first seems reasonable, but what if the woman "waives" her right to abortion, 
doesn't she then take on a new duty to the fetus that she has decided will become a child, a 
duty to ensure that it will be born as healthy as she can reasonably make it?32 This is a 
complex issue, but we believe that no pregnant woman should ever be legally forced to 
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undergo medical procedures that threaten her life or serious bodily harm for the sake of 
the life or health of her fetus. Much more difficult questions are raised when the interven
tion poses no physical threat to the woman (such as taking a vitamin pill), but she still 
objects to it on religious or personal grounds. Although this issue is not likely to arise very 
often, as most women will do almost anything to ensure the health of their fetuses, it is an 
issue of great symbolic importance because it determines what value and how much 
respect we accord to the autonomy of pregnant women. It has also been the most 
controversial issue touching fetal surgery. We, therefore, believe that it warrants careful 
review. 

In 1979, four Israeli obstetricians suggested that when women in labor refuse surgical 
intervention recommended to save the life of their fetuses, 

It is probably that the patient hopes to be freed in this way of an undesired pregnan
cy ... because it is an unplanned pregnancy, the woman is divorced or widowed, the 
pregnancy is an extramarital one, there are inheritance problems, etc. 33 

The view that women who refuse cesarean sections are in some way wilfully abusing their 
fetuses seems prevalent and deeply held, at least by some male obstetricians and judges. It 
is reflected in a number of cases in which judges have ordered women who were refusing 
surgical interventions during labor to undergo them. 

Almost all of the cases decided to date are lower court decisions and so are of du\>ious 
precedential value. In the only state supreme court case (Georgia), this issue was decided 
under emergency conditions and the court misconstrued the law. Nonetheless, these 
cases represent the only judicial pronouncements on this subject to date and therefore 
must be addressed. 

The Georgia Case 

Jessie Mae Jefferson was due to deliver her child in about four days when the hospital 
in which she would be attended sought a court order authorizing it to perform a cesarean 
section and any necessary blood transfusions should she enter the hospital and refuse. 34 

She had previously notified the hospital that it was her religious belief that the Lord had 
healed her body and that whatever happened to the child was the Lord's will. At an 
emergency hearing conducted at the hospital. her examining physician testified that she 
had complete placenta previa with a 99% certainty that her child would not survive 
vaginal delivery and a 50% chance that she herself would not survive it. On this basis, the 
court decided that the "unborn child" merited legal protection and authorized the admin
istration of "all medical procedures deemed necessary by the attending physician to 
preserve the life of the defendant's unborn child." 

The next day, a public agency petitioned for temporary custody in the same court, 
alleging that the unborn child was "a deprived child without proper parental care" and 
seeking an order requiring the mother to submit to a cesarean section. The odds that the 
unborn child would die if a vaginal birth was attempted were put at 99%-100% by the 
physician. The court granted the petition, on the basis that the 
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State has an interest in the life of this unborn, living human being [and] the intrusion 
involved ... is outweighed by the duty of the state to protect a living, unborn human 
being from meeting his or her death before being given the opportunity to live. 
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The parents immediately petitioned the Georgia Supreme Court to stay the order; 
and on the evening of the same day as the hearing, the court denied their motion, with a 
two-sentence conclusory opinion, citing Roe v. Wade, Raleigh Fitkin, and Strunk v. 
Strunk as authority. A few days later, Mrs. Jefferson uneventfully delivered a healthy baby 
without surgical intervention. 

Lower court decisions that were not appealed have been decided in courts in Colora
do, Michigan, New York, and Illinois, and perhaps elsewhere as well. In the Illinois case, 
surgery was ordered and apparently thereafter consented to. 35 In the Michigan case, 
which involved a woman who refused a cesarean section on the basis of religious objec
tions, surgery was also ordered, but the woman fled the jurisdiction and reportedly had a 
normal vaginal delivery without complication to herself or her child. 36 In the New York 
case, Judge Margaret Taylor refused to order a cesarean section on the basis of a prolapsed 
cord after talking with the pregnant woman, a 35-year-old black woman who had borne 
10 children. The patient was competent and objected both on religious grounds and on 
the grounds that she had the right to control her own body. An hour after the judge's 
decision, the woman delivered a healthy baby without surgical intervention. 37 The best
documented lower court case is the Colorado one. 

The Colorado Case 

The pregnant woman in the Colorado case was unmarried, and had previously given 
birth to twins. She was described as obese, angry, and uncooperative. An internal fetal 
heart monitor suggested fetal hypoxia, and a cesarean section was recommended. Because 
of the patient's fear of surgery, she refused. Her mother, her sister, and the father of her 
child attempted unsuccessfully to change her mind. A psychiatric consultant concluded 
that she was neither delusional nor mentally incompetent. 

The hospital administration was notified, and a decision was made to request court 
intervention. The hospital staff petitioned the juvenile court to find the unborn baby a 
dependent and a neglected child and to order a cesarean section to safeguard its life. An 
emergency hearing was convened in the patient's room, following which the court 
granted the petition and ordered the surgery. The cesarean section was performed, result
ing in a healthy child and no complications for the mother. Because more than nine 
hours had elapsed between the external fetal heart-monitor tracings that indicated distress 
(and six hours from internal tracings) and the delivery, the physician was surprised that the 
outcome was not poor. He indicated that the case "simply underscores the limitations of 
continuous fetal heart monitoring as a means of predicting neonatal outcome."38 

Three questions arise from a review of these cases: What is the state of the law? What 
should the role of the judiciary be in such disputes? And what position should physicians 
and hospitals take when confronted with a woman who refuses a cesarean section against 
medical advice? 
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The State of the Law 
The cases all lack an analysis of the precedents and place heavy and primary reliance 

on Raleigh Fitkin 39 and Roe v. Wade. 23 The courts should at least have considered the 
severe limitations of these two cases. Raleigh Fitkin involved a woman who was approx
imately eight months pregnant. Physicians believed that, at some time before giving birth, 
she would hemorrhage severely and that both she and her unbom child would die if she 
did not submit to blood transfusions, which she refused because she was a Jehovah's 
Witness. The trial court upheld her refusal, and the hospital appealed to the New Jersey 
Supreme Court. In the meantime, the woman had left the hospital, against medical 
advice, and the case was moot. Nevertheless, the court proceeded to determine that the 
unborn child was "entitled to the law's protection" and that blood transfusions could be 
administered to the woman "if necessary to save her life or the life of her child, as the 
physician in charge at the time may determine. "39 

This opinion is of limited value. First, no one was forced to do anything as a result of 
the opinion; that is, no transfusion was actually performed, and no police were dispatched 
to apprehend the woman and retum her to the hospital. Second, it was a one-page 
opinion, with little policy discussion. Third, the extent of bodily invasion involved in a 
blood transfusion is much less than that involved in a cesarean section, which is major 
abdominal surgery. And fourth, the case was decided eight years before the U. S. Supreme 
Court decision in Roe v. Wade and more than a decade before the same New Jersey court 
decided the case of Karen Ann Quinlan. One question posed (and not yet resolved), for 
example, is: Would the parents of Karen Ann Quinlan have been permitted to remove her 
from the respirator if she had been pregnant? 

The second case, Roe v. Wade,23 does stand for the proposition that the state has a 
compelling interest in preserving the life of viable fetuses. But it does not have such an 
interest if "the life or health of the mother" is endangered by carrying the child to term. 
The question that needs to be discussed is the relevance of the additional danger (physical 
or mental) to the mother of undergoing a cesarean section where its purpose is to protect 
the health of the fetus. In the Colorado case, for example, it was noted that excessively 
obese patients are "generally considered at increased risk of anesthetic and surgical com
plications. "38 When do such increased risk factors outweigh the child's right to be born 
via cesarean section? And what would happen if, despite a court order, the patient refused 
to submit to the cesarean section? The physician in the Colorado case cautioned that "had 
the patient steadfastly refused it might not have been either safe or possible to administer 
anesthesia to a struggling, resistant woman who weighed in excess of 157. 5kg. "38 Surely, 
nothing in Roe v. Wade23 gives either judges or physicians the right to favor the life or 
health of the fetus over that of the pregnant woman. No mother has ever been legally 
required to undergo surgery or general anesthesia (e.g., bone marrow aspiration or kidney 
transplant) to save the life of her dying child. It would be ironic if she could be forced to 
submit to more invasive surgical procedures for the sake of her fetus than for her child. 
For all these reasons, it is premature to label the conclusions of these quickly decided 
cases, which lack any meaningful analysis, "the law." 
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Judges in the Hospital 

Judges are not terribly good at making emergency decisions. Perhaps the most 
famous example is the opinion of Judge Skelly Wright in the Georgetown College case. 40 

The case involved an emergency petition to permit blood transfusions to a Jehovah's 
Witness to save her life. A lower court judge refused to issue such an order, but Judge 
Wright did, less than an hour-and-a-half after he was approached by counsel for the 
hospital. He went to the hospital and interviewed the woman and her husband. The 
woman, a 25-year-old with a 7-month-old child, was "not in a mental condition to make 
a decision." Her husband refused but said if the judge ordered it, it would not be his 
responsibility. Because the judge believed that the woman's reasoning would be similar, 
he ordered the transfusion. 

The full bench of the U. S. Circuit Court of Appeals for the District of Columbia 
refused to review the case, but some of its members dissented from this refusal and noted 
their concerns. Judge Miller, for example, noted that Judge Wright was 

impelled, I am sure, by humanitarian impulses doubtless was, himself, under consid
erable strain .... In the interval of about an hour and twenty minutes between the 
appearance of the attorney at his chambers and the signing of the order at the hospital, 
the judge had no opportunity for research as to the substantive legal problems and 
procedural questions involved. He should not have been asked to act in these 
circumstances. 40 

Judge Warren Burger, now ChiefJustice of the U. S. Supreme Court, quoted Justice 
Benjamin Cardozo on judicial restraint: 

The judge, even when he is free, is still not wholly free. He is not to innovate at 
pleasure. He is not a knight-errant, roaming at will in pursuit of his own ideal of 
beauty or of goodness. He is to draw his inspiration from consecrated principles. He is 
not to yield to spasmodic sentiment, to vague and unregulated benevolence. 40 

It is inappropriate for judges to act impulsively, without benefit of reflection on past 
precedent and the likely future impact of their opinions. The cesarean section cases 
discussed in this chapter suffer from a lack of reflection. Obviously, the delivery room is 
not conducive to such reflection, and judges probably do not belong there at all in such 
"emergency" circumstances. 

What Should the Law Be? 

The law can take one of two paths, neither completely satisfactory. The first is to 
follow the lead of most of the cases and require the woman to submit to a cesarean section 
when her physician deems it necessary to protect her fetus. The problems with this 
approach are illustrated by these cases. First, physician prediction of fetal harm may not 
be accurate. Indeed, in most of these cases, serious errors were made. In Georgia, a 99% 
certainty turned out to be wrong; the supposed I % reality occurred. In New York and 
Michigan, intervention also turned out to be unnecessary. And in Colorado, the fetal 
heart monitor significantly overstated the amount of damage to the fetus from delayed 
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delivery. So, permitting physicians to judge when fetuses are in danger may simply be 
giving them a license to perform cesarean sections or fetal surgery whenever they want to, 
without regard to the pregnant woman's desires. 41 

But suppose 100% accuracy. We should still permit pregnant women to refuse 
surgery, to protect their liberty as well as that of all competent adults. Practical considera
tions also support the woman over the fetus. Women may take matters into their own 
hands and not deliver in hospitals. Other interventions that they might consent to will be 
unavailable at home, and an opportunity to try to change their minds will be lost. The 
question of what to do with a woman who continues to refuse in the face of a court order 
remains. Do we really want to restrain, forcibly medicate, and operate on a competent, 
refusing adult? Such a procedure may be "legal," especially when viewed from the 
judicial perspective that the woman is irrational, hysterical, or evil-minded; but it is 
certainly brutish and not what one generally associates with medical care. It also encour
ages an adversarial relationship between the obstetrician and the patient, and it gives the 
obstetrician a weapon to bully into submission any pregnant women whom she or he 
views as irrational. Attempts at vaginal deliveries after one birth by cesarean section, for 
example, could fall victim to such a rule. 

Could the case for forced cesarean sections be distinguished from fetal surgery when 
it becomes accepted medical procedure, or would pregnant women be forced to undergo 
fetal surgery as well? And if one can lawfully force surgery, one should certainly be able to 
restrain the liberty of a woman for the sake of her fetus, for example, by confining her 
during all or part of her pregnancy should she have an alcohol or drug problem that could 
adversely affect her fetus. It seems wrong to say that patients have the right to be wrong in 
all cases except pregnancy. In that case, why should only doctors have the right to be 
wrong? 

The "waiver" argument that we opened this section with is not persuasive. 32 First, 
women never really do waive their right to an abortion; they retain it up to the moment of 
childbirth (although it should be termed induction of premature labor at some point) if 
their life or health is endangered by continuing the pregnancy. Second, this argument 
takes a right designed as a shield to protect pregnant women and turns it into a sword to be 
used against them by individuals who "know better." Finally, the argument ignores the 
fact that the woman and the fetus are biologically inextricable. As Ruth Hubbard noted: 
"To argue 'rights' of the fetus versus those of the mother ignores the organic unity and 
substitutes a false dichotomy [and] a false metaphor. "42 

Nor does the argument to provide children the right to sue their mothers for not 
properly taking care of them during pregnancy make policy sense. We may all agree that 
mothers should take care of themselves and their fetuses, but it is unlikely that the 
prospect of a damaged child suing its mother at some later date will be either an effective 
deterrent or a useful means of compensating the child. Indeed, it is more likely that this 
punitive approach will simply make it appear that we are doing something for fetuses 
when, in fact, we are not. Few children will ever find anyone to sue their mothers on their 
behalf, and even if they do, any funds gained would very likely be those that would be 
used for the child's benefit in any case. 43 More effective would be positive programs of 
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education, the funding of maternal and child health programs, and medical research to 
help prevent the diseases that fetal surgery is designed to treat. Extending notions of child 
abuse to "fetal abuse" brings the state into pregnancy without any likelihood of benefit 
and great potential for invasions of privacy and massive deprivations of liberty. Treating 
women as incubators while they are pregnant represses them and deprives them of their 
human dignity and autonomy, and so dehumanizes us all. 

The second alternative is to honor the unusual case of a woman's refusal. We assume 
that this is general practice at the vast majority of hospitals in the country regarding 
cesarean sections, and we believe that it should apply to fetal surgery as well; moreover, 
we believe that it is the proper practice ethically and legally. This view may seem callous 
to the rights of fetuses, as some fetuses that might be salvaged may die or may be born 
defective. This is tragic, but it is likely to be rare. It is the price that society pays for 
protecting the rights of all competent adults, and for preventing forcible physical vio
lations of pregnant women by coercive obstetricians and judges. The choice between fetal 
health and maternal liberty is laced with moral and ethical dilemmas. The force of law 
will not make them go away. 

We reach this conclusion primarily because fetal surgery entails serious risks to the 
mother and requires her body be "invaded" to reach and manipulate the fetus. If these 
considerations were not present (for example, if the fetus could be treated with a drug that 
the mother could take orally and that would not affect her own health), a much more 
difficult balancing test would be presented. In this latter case, we think that the woman 
would be morally wrong not to take the drug (assuming it was virtually 100% effective and 
had no adverse fetal or maternal effects). Nonetheless, we do not favor permitting police 
to forcibly administer such a drug under court order unless the woman has been deter
mined to be mentally incompetent. 29 Education seems the more positive and beneficial 
route in the long run. 

CONCLUSION 

Fetal surgery is potentially a very positive development in medicine-one that 
enhances the status of the fetus and gives mother and child a better chance for a healthy 
life together. Done with informed consent and respect for the pregnant woman, it can 
reinforce our values of autonomy and respect for persons. Done forcibly, however, it 
threatens to return us to the day when pregnant women were considered incubators-a 
means to an end only, rather than ends in themselves. Preserving the requirement of 
maternal consent preserves the woman's dignity, and ultimately the dignity of us all. 
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THE ETHICS OF FETAL SURGERY 

ALBERT R. JONSEl'i, PH.D. 
Professor of Ethics in Medicine 
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Many thoughtful things have been said in this conference about the fetus as paticnt. I 
shall take tlteIll as prolegoIllella to Illy remarks, which are directed at the surgical trcat
ment of the fetus in utero or extra uterum. At the present time, intervention for three 
serious threats to fetal life and well-being are considered feasible. The first is surgical relief 
of obstructive hydrocephalus secondary to stenosis of the aquaduct of Sylvius. In this 
procedure, a shunt is introduced into the ventricles of the brain of the fetus via a needle 
inserted into the uterus through the maternal abdomen, and cerebrospinal fluid is drawn 
into the amniotic fluid. The second procedure is correction of the blocked fetal urinary 
tract. This is done either by placing a catheter through the maternal abdomen into the 
fetal bladder or by removing the fetus partially from the uterus, decompressing the 
bladder, and creating a physical channel from the kidneys or the bladder into the amniotic 
fluid. This second procedure, which involves externalization of the fetus, has been done, 
to my knowledge, only twice. I was involved in both cases and was present at the second 
surgery. The third surgical treatment considered feasible is correction of congenital di
aphragmatic hernia. This procedure has not yet been done. 

The experience with these procedures is now being carefully collected and analyzed. 
In 1982, within a year of the first clinical efforts, an international conference was held to 
share experience, and a second conference followed in 1983. The status of these pro
cedures is reported in Harrison, Golbus, and Filly. I John Fletcher and I authored the 
chapter on ethical issues in this volume. 2 The substance of that chapter is the basis of my 
remarks here, but the style is very different. In substance, we discussed the following 
points: whether fetal surgery is an innovative procedure or research; the problem of risks 
and benefits; and the problem of informed consent. These are the immediate issues. We 
also speculated on the long-term issues, such as the possibility of significant changes in 
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the perceived moral and legal relationship between mother and fetus, the economic and 
eugenic implications, and the social consequences of prenatal therapeutic endeavors. The 
style of our essay is as straightforward as we could make it. We discussed the problems 
soberly and confined our speculation to the most likely scenarios for future problems. My 
style in this chapter is different. I shall abandon the straightforward and sober style in favor 
of the figurative. I shall employ simile and metaphor, allegory and parable, and, perhaps, 
even some hyperbole. I allow myself this departure from philosophical sobriety in order to 
convey to you vividly the impressions imprinted on me by my close association with our 
program in fetal surgery. It is my opinion that the ethical dimensions of this activity are, at 
this point, better conveyed by imagination than by rationality. 

THE ADVENTURE OF FETAL SURGERY 

Fletcher and I discussed at length the question of whether fetal surgery is an inno
vative procedure or research. 2 We try to define both alternatives and to draw the implica
tion of each. Today, I want to confess that this rational distinction may not capture the 
reality of fetal surgery. It is better captured by the metaphor of adventure. In our scientific 
era, we disdain adventure. It is haphazard; it is clumsy; it is "uncautious." Adventures do 
not employ double blinds and randomnization. Yet, old-fashioned adventures can be 
described in ways that approximate what is actually going on in fetal surgery. Adventures 
have great and noble goals; they move through dark and mysterious places; the slightest 
misstep can mean disaster. After much effort, pain, and agony, the great and noble goal 
may be found to be an illusion. Disappointment darkens initial enthusiasm. Coadven
turers are lost, and even then, something is learned and a chastened realism subdues the 
next venture. 

This is what fetal surgery is like. Not many adventures have set off: less than 100 at 
last count. Out of these, some wonderful achievements, and many failures, have come. 
As in many adventures, the obstacle to success at first seems easy to vanquish. In fetal 
surgery, the physical barrier between fetal life and death, health or disease, is a simple 
mechanical obstruction. It can be cut or bypassed, and the threatening dam of cere
brospinal fluid or urine will flow. But, in fact, the simple barrier and the easy maneuvers 
that could overcome it are not simply a matter of inserting a needle and putting in a shunt 
or opening the uterus and cutting a ureter. The structure of the uterus, the life of the 
fetus, and the particular nature of its anomaly, even though open to view by ultrasonogra
phy and even though approached by the most skilled hands, present formidable dangers. 
(Could it be coincidence that the two medical centers where most of this work has been 
done are Denver and San Francisco, on either side of the Rockies: a barrier that a 
generation of adventurers believed they could vanquish easily?) 

Not only is the surgery more difficult than might be theoretically thought, but also 
the vague map of the territory and the suitable time to set out pose great problems. It is not 
yet clear how the progress of the fetal malformations interacts with other organ develop
ment; not yet clear at what point in the pregnancy intervention is most appropriate; and 
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not yet clear whether, in certain cases, a good outcome would result even without the 
intervention. Much more needs to be learned about the natural history of these malfor
mations, much more about the diagnostic indications for interventions, and much more 
about the sequelae; and most of this can be learned only in vivo (in utero, we should say). 
The animal of choice is the human at this stage. 

Some things have been learned, but the new information poses alternatives of 
daunting difficulty. For example, three years of placing catheters in brain and bladder 
have taught the surgeons that catheters are unreliable. They slip and clog even when 
designed with great care. The alternative, at least for the urinary tract malformations, is 
externalization of the fetus and marsupialization of the ureters. Percutaneus catheteriza
tion is clearly the less invasive procedure, creating much less risk of instigating premature 
labor, but it is much less efficacious. Hysterotomy and externalization of the fetus are 
much more risky but probably will be the most effective procedure, thus posing an 
experimental and therapeutic paradox. Fetal surgery is an adventure: risky, frightening, 
and exciting. Is it worthwhile? This is a question that adventurers scldom ask; they climb 
because "it's there." However, the pioneers in fetal surgery are not adventurers of this sort. 
They are carefully evaluating the effects of their work. Fletcher and Jonsen discussed at 
length the problem of risks and benefits. 2 Yet, behind that rational calculation burns 
something of the great and noble goal of adventure: the hope that, at its end, a live and 
well child will be born, a child who might have died in utero or, more likely, would have 
been born with severe problems pointing to all early death or lifetime deficits. The live, 
healthy, and wanted child is, in the eyes of most, worth the dangers. Adventure is 
literally, etymologically, adventura, "toward what is to come." 

INFORMED FAITH 

One is lead to a second figurative reflection about the ethics of fetal surgery. Fletcher 
and Jonsen wrote about the problem of informed consent,2 as it is the parents, or the 
mother, who decide whether the goal, a live and healthy baby, makes the dangers and the 
adventure worthwhile. Our fetal treatment team are dedicated and ingenious about in
formed consent. They almost try to talk the parents out of surgery. We have had many of 
them decide against it, but the reality of consent is not captured by the sober rationality of 
"informed consent." 

It has been my experience that, in this field of medicine, it is not informed consent, 
so much as informed faith, that directs parental choice. The New Testament has a 
definition of faith that catches the reality of this experience: the Epistle to the Hebrews 
describes faith as the "substance of things hoped for, the evidence of things unseen."3 
That thing hoped for, that thing unseen yet evident, is the baby in the womb who is to 
come into the world. It is not just a fetus viewed by ultrasound, but a baby dwelling 
within, beginning to move and communicate. The mothers who come to our program are 
not "carrying a fetus;" they are going to have a baby-a baby they desire to have and 
desire to be healthy. They come with a faith generated by that life in them. They believe, 
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though they are not yet sure, that our services can help that baby. These parents have, in a 
profound sense, decided in faith before the "informed-consent process" begins. If they 
come as far as our program, they have come as pilgrims. Intense teaching efforts elicit 
simple responses: "We must do it for our baby;""We have prayed about it and know it's 
right. Even if it fails we've tried everything;" "It will turn out all right." They hear and 
understand our words about the uncertainties and the risks; but this is information given to 
the converted. It surrounds their faith but does not create it and does not change it, "just 
as the elucibrations of theology broaden the faith of the religious believer, but do not 
initiate it." Some come without faith, and these leave. Most come with faith and, if they 
must leave, because surgery is contraindicated, leave with regret. 

How does this faith-and my description is not hyperbole-force us to think about 
informed consent? Is this faith to be thought of as coercion? Are we ethically required to 
turn away the believers and only to accept the skeptics? Are we to mount a strong effort to 
undermine faith? Is there a way to dissipate the almost religious fervor of these parents and 
to convert them into rational calculators or, as the ethicists say, impartial observers? 

I have tried to describe the ethics of fetal surgery, not with the cool eye of the 
philosopher, but with the poetry of a participant. Fetal surgery is, in fact, a serious 
scientific enterprise, a cautious therapeutic endeavor. It has weighty consequences for the 
fetus, for the parents, and for the providers of care. It has important implications for 
society. But beneath all this, it is an adventure in faith. Unfashionable as adventures and 
faith are these days in the world of scientific technology, that is how I have experienced 
this activity. 

I am usually skeptical of this poetic approach: it turns ethical issues into ecstatic 
exclamations, in which rhetoric obscures the possibility of rationality. But in this case, I 
have permitted myself the liberty of poetry rather than philosophy because I believe that 
we can be misled by the rational conceptualization of problems of this sort. Only if we 
appreciate the profoundly emotional or symbolic roots of the issues of reproductive ethics 
can we begin to speak in rational categories of research and informed consent and to 
approach them with cautious reason and critical analysis. I am not denigrating such 
analysis; rather, I suggest that it can proceed on course only when we are vivdly aware of 
the prerational power that infuses our dealings with the fetus, in each one of whom lies, 
potentially, the future of our race. 
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DISCUSSION 

DR. MARGERY W. SHAW (University of Texas Health Science Center): As Dr. Todres 
told us yesterday, it helps to see the neonatal intensive-care unit before we discuss the 
decisions, and Dr. Jonsen's presentation shows us that it helps to be in the operating 
room watching the surgeons to really understand these issues that we are talking about 
on, as he says, a rational plane. 

DR. FRANK CHERVENAK (Mount Sinai Hospital, New York City): I found Dr. Annas's 
comments most interesting. I don't necessarily disagree with the conclusion, but I 
would say, as a clinician, that certain points have to be emphasized that were not 
emphasized in the presentation. Let me begin by saying that there are times when 
coercion is indicated in intrapartum management decisions. I base this assertion on two 
ethical principles: With our current level of expertise in 1984, there are times when it 
can be predicted, with good probability, that the baby will die or suffer severe asphyxic 
brain damage under certain conditions, such as a scalp pH less than 7.20 or certain 
fetal-heart-rate tracings. There are other obstetrical times when there is an extremely 
high probability, almost a certainty, that the baby will either die or suffer severe 
asphyxic damage. This occurs when there is severe bradycardia that happens suddenly 
and inexplicably. In these situations, there are strong beneficient obligations to the 
fetus, and to the child it will become, to deliver the baby immediately and to avoid the 
often high probability of asphyxic brain damage or death. Now, the conflict, and what 
Dr. Annas has emphasized so strongly, is that this often presents a conflict with respect 
to maternal autonomy, that is, in those situations where the mother would refuse the 
cesarean section. The point that I would emphasize most strongly (not emphasized in 
Dr. Annas's presentation) is not to accept at face value a maternal refusal of cesarean 
section. A mother who has been cared for either by me or by one of my colleagues 
throughout her pregnancy has an implied understanding that the focus of obstetrical 
care will be the best for both her and her unborn child. For her at the last minute to 
make a decision not to do the cesarean section suggests that something isn't right. There 
is a need to explore with the woman exactly what is going on. Unfortunately, she may 
be paralyzed, either by fear, or by the anxiety or tension of the moment, in the same 
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way that a person would come to the emergency room with acute appendicitis and the 
surgeon would feel the high probability that immediate surgery is necessary. 

I agree with Dr. Annas that perhaps the law is not the right way to go. In fact, from 
my experience in the labor and delivery room setting, I feel that the legal route is not an 
effective route. For those things with the highest probability of poor outcome for the 
fetus, there isn't time to go to court. There are times, however, for other forms of 
coercion. I would get the family involved immediately. I would get the father involved 
and say, "Look, there's a high probability that this baby is going to suffer. Immediate 
action is necessary." The tone that I would use to address the mother would not be the 
same tone that I would use in a more calm and relaxed setting, where I could explain 
all the advantages and disadvantages of the proposed intervention. So, in short, al
though I think that the points made are excellent, that legal intervention would not 
have any value, I think we need to explore the impingements of a truly autonomous 
decision, including the realization that the mother may be very regretful of a decision 
that was made on the basis of fear, anxiety, or pain. Respect for both autonomy and 
beneficence obligations to the fetus can sometimes best be served by using mild coer
cive measures, short of law. 

MR. GEORGE J. ANNAS (Boston University Schools of Medicine and Public Health): I 
would like to respond, but probably not as vehemently as you might think. I don't think 
we have very much disagreement. The major point is that I want to keep judges and 
police officers out of the delivery room. I don't like the word coercion, but I have no 
problem with physicians' using persuasion. Physicians have a tremendous advantage. 
The pregnant woman in the middle of labor is at a significant disadvantage. A major 
point is that, if in that situation you cannot persuade her to change her mind, you 
should not be permitted to force her with the support of the state's police powers to 
change her mind. The only question you have is how far you can go to persuade her. 
That's a really difficult problem. You talked about caring for this woman during 
pregnancy and your implied agreement. I'd like to know about those implied agree
ments. In a number of the "forced-cesarean-section" cases, the women had religious 
objections to cesareans, and they had told the physicians about these objections well in 
advance. In those situations, I think you have to go with the woman. If you can't do 
that, you've got to refer the patient to another obstetrician, not when they're in active 
labor, but well before that. I think we want to preserve the situation where women and 
doctors can make agreements with each other. We don't want a situation where the law 
has proscribed and the police powers will dictate what the outcome is always going to 
be. I don't think we really have tremendous disagreement. If obstetricians stopped 
trying to do what they thought was best for women and trying to convince them of that 
they believed was the proper course, I think that would be very bizarre. I don't expect 
you to just stand back and say, "Well, whatever you want; if that's what you want, well, 
that's the end of it." 

DR. FRANK CHERVENAK: The one thing that we find that's helpful is the use of the father 
or other family members in these situations. 
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MR. GEORGE J. ANNAS: It's a very strong woman who can stand up to that kind of 
pressure. But the point is that, if she can, there is something important going on. 

DR. FRANK CHERVENAK: The thing I find most surprising about the situation is how 
uncommon it is. 

MR. GEORGE J. ANNAS: That's the other thing. Do we really want to change the law and 
create this precedent that you can beat up pregnant women to save 3 or 4 fetuses when 
this applies to everybody-3.7 million fctuses a year? Because 3 or 4 of them might 
have problems, do we want to change the law to deal with those when you can persuade 
most of the mothers anyway? 

MR. BERTIL WENNERGREN (Swedish Commission on Genetic Engineering): Just a short 
question about informed consent. According to Swedish law, we need informed con
sent from both parents with regard to the surgical treatment of a child. What about the 
surgical treatment of a fetus? Should there be informed consent from both parents, or 
just from the mother? You might say that the answer is easy to give: The fetus is not a 
person. Then, informed consent is not necessary from the father. But you might also 
reason by analogy and conclude that there should be informed consent from both 
parents. 

DR. ALBERT R. JON SEN (University of California IS an Francisco): In general, as far as the 
ethics of informed consent go, there is a stringent obligation to gain maternal consent. 
It's highly advisable to have the consent of both parents in any case of intervention on 
the fetus. I think the obligation is absolute relative to maternal consent and advisory 
relative to the consent of both parents. If a mother consented to surgery affecting her 
fetus and a father dissented, I would consider the consent to have been given, from the 
ethical point of view. 

MR. GEORGE J. ANNAS: The law is similar. 

DR. RUTH MAGKLIN (Albert Einstein College of Medicine): My question is primarily for 
Dr. Jonsen. An article by one of your colleagues proposed that, while fetal surgery is 
still in either its experimental or its innovative stage, it would be a good idea to appoint 
an advocate for the fetus. I don't think that the author meant that in a legal sense that 
would have any standing in court, but an advocate in decision making about whether or 
not to go forward with a particular intervention. In support of that proposal, the author 
said that an independent advocate would be likely to be more objective than either the 
parents or the treating physicians and went so far as to suggest that, even when the 
parents and the physician are in agreement about in utero therapy, the advocate might 
have a different point of view and that that view might hold sway. I found this proposal 
bordering on incoherence primarily because, in the absence of the very knowledge that 
we seek about the risks and benefits, what is there to be objective about? I wonder if you 
think that proposal has any merit? 

DR. ALBERT R. JONSEN: Dr. Macklin, it had merit, but not the merit we thought it was 
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going to have. I guess I turned out to be the advocate. That proposal was in a fairly early 
book. Almost all the reports were fairly early. Those were 1981 articles. We thought 
that there might have to be some kind of presentation, in view of the great risks, and 
that somehow an outsider could be helpful. It turned out that that wasn't the case at all; 
because of the phenomenon that I described in my paper, it turned out you don't need 
an advocate for the fetus at all. What you really need is an advocate for the mother. 
You almost have to talk mothers out of it, in the sense that they've got to be very clear 
that they are going to undergo risks themselves. The whole process of attempting to talk 
to people who come to us for these sorts of procedures is to try to help the mother be 
aware that we may not have anything for her and for her baby. It's not been a fetus 
versus mother or a mother versus fetus thing. It's as incoherent as you suspected. We 
haven't gone ahead with anything of that sort. We've become very much aware that we 
have to make very ingenious efforts to educate and to enhance the persuasive approach 
(and I'm not using the term persuasion in the bad sense) and to diminish as much as 
possible the coercive elements of the situation. We've worked very hard to improve 
communication between the parties involved. 

DR. BERNARD DAVIS (Harvard Medical School): I appreciated very much Dr. Annas's 
thoughtful analysis. But I would like to comment on one phrase toward the end that 
bothers me a little bit. When he expressed concern over the danger of society's taking 
steps on some societal idea of what constitutes normal or good health, it really didn't fit 
the rest of his talk, in which he was clearly drawing lines between healthy and unheal
thy people. That phrase bothered me because it seems almost to trivialize or make 
arbitrary decisions about what individuals would be better off not being born. Those of 
us interested in ethics are constantly faced with having to draw lines because the world 
doesn't come to us in a nice map where all good is colored green and all bad is colored 
purple. You have to use judgments and draw lines. I'd like to make a prediction. This 
whole area is very new, and as time goes on and as this technology is equally available 
in parts of the world that don't have the democratic tradition and emphasis on autono
my that we all derive so much benefit from, we are going to see great pressure brought 
on people not to bring children into the world who are going to be terrible burdens to 
themselves, to their families, and to society. Even though I've mentioned the impor
tance of judgment about what is healthy or desirable, and what is not, there's one line 
that is really very sharp: a person who can make a living versus a person who is a burden 
to society. We now accept even the idea of having to make people driving motorcycles 
wear helmets, although some people are very disturbed by that, because if the person 
doesn't wear the helmet and gets hurt, it affects our Blue Cross rates and our taxes. So 
society has an interest in the wearing of helmets. That kind of concept, I predict, will 
develop very rapidly and affect our attitude on these matters. 

MR. GEORGE J. ANNAS: There's no doubt that it is going to develop rapidly and affect our 
attitudes. That's certainly true. The question is whether it's going to have the force of 
law behind it. Motorcycle helmet laws have been eliminated in most states
thankfully, not because we want to see people's brains splattered over the highways or 
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not spend money in emergency rooms, but because we believe that people should have 
the freedom to make certain choices themselves. What this whole issue is about-and 
reproduction is more important than riding a motorcycle-is what decisions people are 
going to have the right to make for themselves. I don't remember the precise phrase I 
used-it may not have been apt-but the essential notion is that it's a dangerous 
society in which certain people cannot be born. What you can look at, for example, is 
mandatory chorionic villi biopsy when it works. If you can find 100% of all the Down 
syndrome fetuses, the question is: Are we going to pass a statute to require women to 
abort all Down syndrome fetuses? I would answer no. I don't think the law has any 
business in that area. With persuasion, we can probably convince most people, but if 
we can't, we should stop short of legal mandates. 

DR. RUTH HUBBARD (Harvard University): My question is similar to that of the last 
speaker, although the viewpoint is different. I am very troubled by the facts that Dr. 
Milunsky has told us, and that we have heard for these three days, about all of these 
new technologies. And then Dr. Annas says, of course in a liberal society, in a 
democratic society, we have the choice to avail ourselves of them or not, we being 
pregnant women in this case. What troubles me is that the very existence of these 
technologies means that we have to relate to them positively or negatively just because 
they're there. And by virtue of their being there, they make it a personal responsibility 
for pregnant women to relate to a whole set of potential outcomes of their pregnancy for 
which we were not responsible before, that were acts of God, that just happened. That 
increasing responsibility is not accompanied by an increase in health or support services 
from the state. On the contrary, in line with what Dr. Davis was bringing up, insurance 
companies are already beginning to talk about whether they have an obligation to 
provide health insurance for a child that is born disabled when the woman knew 
enough, so to speak, to prevent its birth. The very existence of the technology raises 
issues that we can't really tum away from by saying that we're free to use them or not. 
One of the things that's really troubling me is that, in these three days of symposia, no 
one has addressed the question, "Is it really imperative to go ahead?" That's my 
question: Must we go ahead just because we can, and who should be the people who 
decide whether we go ahead and in what way? 

DR. ALBERT R. JONSEN: That's an immense question. It is the constant question that has 
to be raised by every new technologic advance. One of the features of technology in a 
culture is that all technologies are ethically neutral. That is, they can become positive 
or negative, in terms of the values that we attach to them and the uses that we make of 
them. All of the new technologies that come into a culture have to have that question 
asked of them, but there is no simple, single answer to the question, "Must we go 
ahead?" For example, with regard to the particular issues of fetal surgery, must we go 
ahead? The must, in some sense, derives from the perception that, for certain cases, if 
we do not go ahead, what we are likely to end up with is a child who is very sick and 
whose sickness could have been prevented by some sort of intervention. That is differ
ent from many other possibilities that may eventuate, where the chance that we can 
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save this life that would die in utero is a different sort of thing from correcting a defect of 
a child that's about to be born. With regard to the second sort, we might say, no, we 
ought not to go ahead because that has implications for a population and for eugenics. 
We ought to say no. We have to make those distinctions. How do we stop anything 
from happening in society? Well, we pass laws. We know that laws stop only a fragment 
of things, and not very well. We say that laws are morally inappropirate. That may just 
encourage people to go ahead anyway. We make unwanted acts financially unprofit
able. Someone will find a way to make them profitable. There is no simple way of 
saying no. Nevertheless, the question has to be insistent and has to be attached to every 
new technology. 

DR. AUBREY MlLUNSKY (Boston University School of Medicine): Dr. Ruth Hubbard's 
question brings us back to the frontier again, asking why we exist, why life, and should 
there be babies and should we operate? It's the kind of question to which I will respond 
with a symposium question to you: When did we stop progress in our history? You are 
asking, "Should we progress?" Is there history to show that we stopped, took a tangen
tial turn and said that fetal surgery, prenatal diagnosis, or the atomic bomb, for 
example, is not the way society should go? 

DR. RUTH HUBBARD: May I ask a question in response to your question. It is a vocabulary 
question. I think it's the question we need to ask: Is all change progress? 

DR. AUBREY MILUNSKY: It's clearly not. But my question is: What is there in history to 
show that we have the gumption to say that this is not going to be progress and let's stop 
it. Do you have a background to suggest that? Maybe the ethicist does. 

DR. ALBERT R. JaNSEN: Barbara Tuchman has published a book called Paths of Folly, 
which shows three great societies that went absolutely the wrong way in terms of their 
political and military adventures, leading to their own destruction. We ought to think 
more about how presumed progress can, in fact, be a route to destruction. 

MR. GEORGE J. ANNAS: I find it interesting that you spoke about adventure and faith in 
your presentation and then gave a more intellectual response to this question. I think 
that's what progress is all about: faith and adventure. These values are ingrained in all 
of us. 
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Freud, in his despairing lament on progress and modernity, Civilization and Its Discon
tents, asked: Why should he be grateful for the advances in transportation and commu
nication that enabled him to be in touch with loved ones at a distance when, without such 
technological advances, his loved ones would never have had either the capacity or the 
motivation to leave the family circle in the first place?' In the 50-plus years since the 
original publication of Freud's essay, our own awareness of the perils of progress has only 
deepened. The arena where our own ambivalence about technologic advance is the most 
apparent is the medical arena. At every turn, we are dazzled by new capacities and, at the 
same time, confused about how to apply them in ways that augment rather than shrink 
our humanity. To reask Freud's question in a slightly altered form: Why be grateful for 
the ability to prolong life, if, by so doing, we only increase suffering? 

Perhaps nowhere is the advance of medical technology itself so mind-boggling and 
our collective uncertainty about how to use it so acute as in the area of applied human 
genetics. The reasons are not hard to locate. Advances in human genetics have generated 
public images of a brave new world that are a complex merger of fact and fear, of 
possibility and prophecy, and of desire and dread. Such images speak to the potential 
threat that genetic advances present to our normal taken-for-granted assumptions about 
what it means to be a person in modern American society. These attitudes are most baldly 
displayed in the recent "Theoretical Letter Concerning the Moral Arguments against 
Genetic Engineering of the Human Germline Cells." Two fears figure prominently in 
this letter, first, that genetic knowledge, when applied, will alter, in some fundamental 
way, the normal, natural methods of making babies, of being a parent, of belonging to a 
family, of being a member in the human community. With more than a little drama and 

377 



378 CHARLES L. BOSK 

within an indefinitely ambiguous but fast-approaching time frame, the letter's signatories 
fear, "It will soon be possible to engineer and produce human beings by the same 
technological design principles as we now employ in our industrial processes." Presum
ably, it is cold comfort for these clerics that the emphasis on standardization in the 
production phase gives way to an empasis on product differentiation in the marketing 
phase for most commodities. In fact, the second fear that the letter lays out is that genetic 
engineering will make possible increasingly subtle product differentiation and that this 
will lead to eugenic practices, to a greater and greater standardization in the design of 
acceptable human products: 

Once we decide to begin the process of genetic engineering, there really is no logical 
place to stop. If diabetes, sickle cell anemia, and cancer can be cured by altering the 
genetic make-up of an individual, why not proceed to other "disorders," myopia, color 
blindness, left handedness. Indeed what is to preclude a society from deciding a certain 
skin color is a disorder. 2 

The clerics' letter and the "Study Paper of Bioethical Concerns," prepared by the 
Panel on Bioethical Concerns of the National Council of Churches of Christ, present 
evidence that C. P. Snow's two cultures are as divided as ever. It is easy to dismiss the 
concerns of these groups (as the President's Commission for the Study of Ethical Problems 
in Medicine and Biomedical and Behavioral Research did) as "exaggerated."3 Simply 
stated there is much to preclude this society from setting too high a floor on what 
constitutes genetic fitness. Not the least of these factors is the degree to which applied 
human genetics has developed in a public spotlight. Advances have been subject to 
appraisal by a broad spectrum of public opinion and by a wide-ranging array of experts: 
physicians, scientists, clerics, lawyers, ethicists, and social scientists in a variety of forms, 
from television talk shows to congressional committees. In addition, there is in place a 
structure of institutional review boards that would monitor any unconventional or experi
mental therapy. In theory, even dramatic and surprise advances in fetal medicine receive 
some scrutiny before they occur. Also, there are numerous proposals for establishing some 
type of regular, continuous oversight of genetic advances and their clinical application. 4 

Finally, from Asilomar to this conference on Genetics and the Law, there is a rather well
established tradition of consultation over how to apply new technologies. So, the fears of 
the clerics notwithstanding, there are many forces at work in the society to preclude 
genetic adventurism. These same forces would also limit overly bold initiatives in the area 
of fetal medicine. By the same token, it.is perhaps worthwhile to point out that none of 
this consultation has led to the shelving of any scientific advances. Once the genie is out 
of the bottle, we appear, as a society, utterly incapable of stuffing him or her back in. 

In this chapter, I shall limit myself to those genies already out of the bottles. 
Although a purpose of symposia is to fret about the future. I find more than enough to 
worry about in our current practices. I will impose two further limitations on rny subject 
matter. First, I shall not concern myself with the variety of ways that fetuses become 
fetuses. Artificial insemination by donor, surrogate motherhood, embryo transfer, in vitro 
fertilization-all of these have received much discussion elsewhere in this volume. By the 
division of labor in the obstetric subspecialties, they are part of reproductive rather than 
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fetal medicine and it is as such that they receive attention. 5- 7 Moreover, all of the 
problems of neonates and the social, medical, legal, and ethical questions raised by such 
things as the Baby Doe regulations are likewise outside the domain of this discussion. 8-1 0 

What we now do to fetuses while they are fetuses is my concern. 

WHAT WE CAN Do TO FETUSES 

What we can do to fetuses is look at them, test them, treat them, and/or abort them. 
The primary modes of visualization are ultrasound and fetoscopy. Fletcher and Evans 
have suggested that "maternal viewing of the fetus by means of ultrasound examination 
results in an earlier initiation of parental bonding." II The current means of testing 
include alpha-fetaprotein screening (of which more shortly) and amniocentesis. There are 
hopes that, in the next few years, chorionic villus biopsy will permit first-trimester testing 
with results available virtually immediately. 12 This represents a dramatic technical ad
vance (amniocentesis is not performed before the sixteenth week of gestation; there is 
generally a two to four week wait for results). To the extent that this new procedure makes 
the abortion of genetically abnormal fetuses psychologically easier, its adoption is not 
likely to occur without controversey. In fact, to the degree that all of this looking and 
testing is done with the explicit purpose of aborting the defective, such techniques meet 
with considerable moral and political resistance. For some, the question is to whom thcsc 
techniques should be made available; for others, the question is whether they are ever 
permissible. 

We can look at fetuses. We can test them. But perhaps even more astoudingly, we 
can correct a limited number of defects in utero. 13 A range of techniques are available for 
therapy: giving medication to the mother; injecting medication and nutrients into the 
amniotic fluid; transfusing the fetal peritoneal cavity directly; and, mirabile dictu, fetal 
surgery. Not surprisingly such techniques raise many ethical and social questions. These 
are questions that the leading innovators in the area have been attentive to; Ruddick and 
Wilcox reported that Harrison and de Lorimer have spelled out minimal requirements for 
fetal therapy. 14 These include (1) an obstetrician experienced in prenatal intervention; (2) 
a sonographer experienced and skilled in fetal diagnosis; (3) a surgeon experienced in 
operating on tiny preterm infants and in performing fetal procedures in the laboratory; (4) 
a perinatologist working in a high-risk obstetrical unit associated with a tertiary intensive
care nursery; (5) a reasonable and compassionate ethicist; and (6) uninvolved professional 
colleagues who both oversee and foster such innovative therapy (that is, a committee on 
human research). Leaving aside the question of whether there might not be a tension in 
the last item between "overseeing" and "fostering" innovative therapy, the list is quite 
impressive. It demonstrates that, as far as fetal therapy is concerned, commendable 
attention has been paid not only to developing techniques but to implementing them in a 
humane fashion. This fact alone provides some solace to those who fear adventurism in 
fetal medicine and genetics. Finally, we can abort fetuses, and I will return to this subject 
later. 
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THE RESOURCE ALLOCATION QUESTION 

When asking what sociomedical and ethical dilemmas fetal medicine generates, we 
can focus on trees (individual procedures in the arena of fetal medicine)-or on the forest 
(the impact of the procedures on the total delivery of obstetrical services). Let us take the 
second question first. I have not been able to locate accurate data on the cost of the variety 
of therapeutic alternatives that might be performed on eligible fetuses. However, one need 
not be a wizard in accounting to recognize that interventions that occur under the 
conditions that Harrison and de Lorimer have identified as minimal are on a per unit basis 
quite costly. If we are limited by scarce resources, is fetal therapy one of those directions 
that it makes sense to pursue? John Fletcher, for one, answered this question in the 
affirmative: 

The final question is the social and economic priority that should be assigned to 
investigations of the risks and benefits of fetal therapy. In my view that priority should 
be high. The great appeal of fetal therapy is the promise of the earliest feasible 
treatment to correct diseases that result in a lifetime of physical suffering and economic 
burdens. The economic considerations should be secondary to the opportunity to 
relieve or prevent suffering, but the economic questions should not be passed over 
lightly .... Fetal therapy, in fact, may represent one example where treatment is 
indeed prevention. Early treatment could reduce some of the lifetime costs and there
by contribute to a future state of affairs when economic considerations would not be 
the overriding reason for medical decisions. 15 

At an individual patient level, Fletcher's argument has great cogency. But if we ask 
which patients are most likely to benefit, a different concern emerges. By and large, the 
most common indication for amniocentesis is "advanced maternal age." A great many of 
these older pregnant women are middle- or upper-middle-class women with careers who 
have deferred childbearing. To the degree that the kind of intensive prenatal care that 
results in fetal testing or therapy is a prerogative of class, the benefits of the advances in 
fetal medicine do not fall, like God's gentle rain, on the rich and poor alike. In effect, the 
field of fetal medicine may extend to the prenatal stage the types of advantages normally 
associated with birth into a good family. 

If our interest as a society is in improving the overall health of all fetuses as a class, 
then we might ask if the kind of high-technology, low-yield approach exemplified by the 
kind of fetal interventions now possible is the best way to do this. There are certainly a 
number of underfunded low-technology, presumptively high-yield approaches available 
that would have a greater impact on the health of the entire class of fetuses. The kind of 
public health and educational efforts involved are not as dramatic, as newsworthy, or as 
professionally rewarding as the frontier efforts involved in fetal therapy. But they are not to 
be sneered at on that account. 

Neither the dilemma posed by the choice between high-technology, low-yield strat
egies of intervention or low-technology, high-yield ones, nor the gap between the health 
services available to the comfortable and those available to the indigent, is peculiar to fetal 
medicine. Both issues run like an unbroken thread through all of American medicine. 



SOCIOMEDICAL AND ETHICAL DILEMMAS 381 

What makes this question all the more insistent at present is how close to the ground the 
safety net for the poor has been moved lately. At the very least, we need to take care that, 
in discussing the social and ethical dilemmas brought on us by extraordinary advances in 
fetal medicine, we do not blind ourselves to the many inequities built into ordinary, 
everyday obstetrics. In my opinion, we need to develop mechanisms to distribute the 
benefits of progress equitably. From the viewpoint of a sociologist, the great social, 
medical, and ethical dilemmas of fetal medicine are those that surround everyday obstet
ric practice and that account for the difference in prenatal care that rich and poor receive. 
This difference, as well as the differential in infant mortality related to it, is much more 
vexing than the application of new technologies, however troublesome it might be. We 
are doing so poorly in managing some rather ancient problems of fetal medicine that there 
is something almost self-indulgent in worrying so much about the new ones. 

If I feel from a demographic point of view that concern with the problems of fetal 
medicine is self-indulgent, I do not believe this is the case from a symbolic or cultural 
perspective. Much of the discourse in bioethics is a debate about the statistically improba
ble. The fact that so much intellectual energy is focused on such improbable events speaks 
to medicine's power to act as a symbolic filter through which many of our deepest human
condition concerns are expressed. To paraphrase Claude Levi-Strauss, the technical 
advances of bioethics are good to think with; they allow us to ruminate collectively about 
who we are and what we are becoming. For example, at one level, the Baby Doe debate is 
a debate about how to care for handicapped infants. At another level, it is a discussion 
about the bonds of parenthood, the obligations of physicians, and the responsibility of the 
state. The debate is not heated because there are so many cases out there that the 
regulations fit. Rather, as moral tales, Baby Doe stories evoke a response in ways that a 
more abstract, philosophic engaging of the same issues could not. 16 I do not know what it 
means that the womb can now be invaded, but that that fact is culturally significant I have 
no doubt. 

FETAL THERAPY AND ABORTION 

Finally, I would like to outline some ethical and some pragmatic questions that our 
new capacities present. Ruddick and Wilcox asked whether the fact that a fetus can be 
treated changes its legal and social status. They presented-chiefly in order to refute it
the following propositional argument (which I am greatly condensing): (1) if someone is a 
patient, he or she is a person; (2) as a person, that patient has certain rights, including a 
right to life; (3) the capacity of fetuses to be patients entails status as persons; (4) as persons, 
fetuses have certain rights-including a right to life that they would not have if fetal 
therapy were not possible. Ruddick and Wilcox rejected this argument because they feel 
that its initial premise is mistaken. They stated, "The first premise is clearly false. Some 
patients are not persons-for example, patients who are brain-dead, anencephalic, or 
animal. "17 Through this argument, Ruddick and Wilcox dispensed with the allegation 
that fetal therapy enlarges the rights of fetuses as a class, entitles them all to personhood 
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whatever the wishes of the mother, and makes abortion an ethically intolerable pro
cedure. Ruddick and Wilcox were able to dispense with the personhood claims of the 
fetus because of the particular propositions that they employed and not on any univer
salistic grounds. 

This disposal of fetal therapy as relevant in the abortion debate notwithstanding, the 
very potential of the procedure raises a number of issues. First, it magnifies the potential 
conflict of interest between mother and fetus. Although I find it a bit bizarre to think of 
mother and fetus as individual actors, each with its own inalienable set of rights and 
entitlements rather than as some community of common interests and shared risks, the 
current emphasis on individuality and autonomy found in the literature encourages the 
first approach. From this perspective, a number of questions, all flowing from the diver
gent interests of mother and fetus, arise. For example, can mothers be required to accept 
therapy on correctable fetuses rather than to abort them? How are the risks and benefits 
that therapeutic procedures represent to mothers balanced against those to fetuses? On the 
one hand, it is easy enough to agree with Ruddick and Wilcox that fetal therapy is unlikely 
to change any minds in the abortion debate. For those who oppose abortion, fetal therapy 
enhances personhood claims; for those who would permit abortion as a woman's right, the 
issue of fetal therapy is largely irrelevant. Perhaps fetal therapy will convince some that, as 
Charles Baron has suggested, personhood arguments only confuse our thinking about 
abortion. 18 However that might be, hospital staff might not be thrilled about aborting 
fetuses with correctable defects. This want of excitement might translate into care that is 
less than considerate to the woman. 

SOME PRAGMATIC CONSIDERATIONS 

If we move from ethical speculation to clinical concerns, another set of considera
tions emerges. Primary among these is the selection of eligible fetuses for treatment. 
According to a group of experts in fetal medicine, "The most difficult problem in prenatal 
management is how to select only the fetuses that might benefit from treatment." Select
ing those that would most benefit is a fairly universal problem under conditions of scarce 
resources. However, it acquires an additional urgency in the area of fetal medicine. Some 
fetuses are so mildly affected with whatever their disorder is that they will do well with 
standard treatment after birth. In these cases, the risks of intervention far outweigh any 
benefits. By the same token, it is almost cruel to offer hope to those mothers whose fetuses 
are so severely affected that they are beyond the reach of even heroic therapy. 

A concomitant of this medical problem is how these diagnostic uncertainties work 
themselves out in social settings. 19 The team of specialists involved in fetal diagnosis and 
therapy can include some or all of the following: perinatal obstetrician, surgeon, 
sonographer, bioethicist, psychologist, and neonatologist. This team needs to develop 
procedures for acknowledging its own differences of opinion internally; it needs to negoti
ate with the hospital's IRS over what is and what is not acceptable as a course of clinical 
action; and finally, it faces the difficult task of providing parents with clear expectations 
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about the available technology and its limitations. Certain issues of uncertainty will 
resolve themselves with greater clinical experience. But fetal diagnosis has a large, irre
ducible component of uncertainty. This makes the procedural guidelines that have 
emerged very impressive. 

The above discussion reads as if problems of uncertainty are approached in a rational 
way by rational actors. When we introduce the notion of false positives, false negatives, 
and inevitable error, the problem grows much more complex. Finally, when we consider 
the parents' emotional involvement in their own lives, it becomes clear that the solution 
to problems of uncertainty does not rest simply with finding a better slide rule. Here I 
would offer one caution. In our zeal to do the right thing in the right way, we need to 
install procedures for respecting both parental autonomy and parental privacy. Consulted 
by so many, talked to so thoughtfully and thoroughly, parents need permission not to feel 
coerced by medical kindness. The right to be squeamish, pessimistic, or afraid is not very 
well entrenched. Parents have a right to refuse fetal therapy without feeling criminally 
negligent for not doing the best thing for their baby. 

CONCLUSION 

Fetal medicine is expanding rapidly in the public spotlight. This chapter has given 
much more consideration to fetal therapy than to screening because it is the more recent 
development and the less discussed one. Experts in fetal medicine have devised commen
dable guidelines for therapy. The adequacy of these procedures requires that the diag
nostic data evaluated be accurate. The limits of the technology, false positives, and 
uncertainty from inexperience pose a challenge to these procedures; nonetheless, consid
erable energy has been expended to provide an ethically responsible way of proceeding in 
a new area. Problems are posed by the ethics of resource allocation. Given our general 
obstetric problems, is this a way to help the greatest number in the most reasonable 
fashion? Question have also been raised about how fetal therapy affects the status of the 
fetus. The fact of fetal therapy is, however, not likely to change many minds in the 
abortion debate. Finally, fetal therapy is a complex team procedure; means for preserving 
teamwork in the face of conflicts that might erode it need development. 
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A series of critical discoveries in biochemical, cellular, and molecular biology, coupled 
with an array of innovative technologies, inaugurated the "golden age of medical genet
ics" in the 1950s. A cascade of brand-new genetic information and techniques followed. 
Many of these discoveries had immediate and direct clinical application, leading to an 
expansion of diagnostic treatment and counseling capabilities. Comprehensive genetic 
service and screening programs began to be organized and implemented. These programs 
were designed to meet the needs of an ever-increasing number of individuals and their 
familes that had or were at risk for genetic disease or birth defects. Public interest and 
expectations grew, reinforced by the information media's unprecendented coverage of all 
aspects of medical genetics. 

Despite the excitement surrounding medical genetics, there was a lack of large-scale 
financing for medical genetic services. The federal government greatly expanded its fiscal 
support of medicine in the 1960s, providing funds for medical genetic research and 
training programs, but few dollars for clinical genetic efforts. Third-party reimbursement 
was nonexistent. Fortunately, help did come from the private sector. Many medical 
schools allocated funds for medical geneticists and laboratory personnel. The March of 
Dimes Birth Defects Foundation supported a variety of medical-genetic research projects 
and provided funds to expand the clinical capabilities of a series of university-based 
genetic service programs. These service projects provided the basis for the present national 
genetics program. 

Dedicated to Marjorie Guthrie 
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The first major federal sponsorship of clinical genetic services occurred in 1972 with 
the passage of the National Sickle Cell Anemia Control Act (Public Law 92-294). The 
act's goals were "to reduce the morbidity and mortality from sickle cell disease, to increase 
public awareness about the disease, and to develop and evaluate new modes of therapy for 
sickle cell disease.'" This piece oflegislation was followed in 1976 by the National Sickle 
Cell-Cooley's Anemia and Genetic Diseases Act (Public Law 94-278), which "unified 
and coordinated Federal Support for the provision of genetic services that had previously 
been fragmented. "2 

However, two years passed before funding was provided to implement the National 
Genetics Act, an amended version of P.L. 24-278. The 1978 appropriation enabled 22 
states and Puerto Rico to obtain federal funds for medical genetic service and sickle-cell 
programs. Public and private third-party insurance groups began to underwrite limited 
reimbursement for medical genetic services. These decisions enhanced the fiscal stability 
of medical genetic services. Over the next four years, federal financial support increased, 
enabling additional statewide genetic service programs to receive federal funds and the 
already-established genetic programs to expand. During this period, federal directives 
encouraged statewide genetics programs to discard the former categorical or "disease-of
the-month" approach and to meld all existing resources into a united noncategorical plan. 

By 1981, 42 statewide genetic service programs and sickle-cell projects had received 
federal support. Each of these programs basically fit into one of three models: (1) the state
health-agency grantee model, in which the state's department of health provided genetic 
services solely to its own citizens; (2) the university-based grantee model, in which all 
genetic services were university based; and (3) the regional-model state health agency, in 
which a consortium of state health departments and providers worked together. 3 The 
future of genetic services appeared secure. 

This sense of well-being was short-lived. The federal government adopted a more 
conservative point of view in the 1980s. In its efforts to limit government spending and to 
reduce the role of the federal government, the Reagan administration cut back federal 
regulations, decreased public health services, and reduced federal financing for medicine, 
including genetic services and research. Congress repealed those laws authorizing funds 
for a variety of categorical health programs, including the then-underfunded National 
Genetics Act (P.L. 94-278). 

Passage of the Omnibus Reconciliation Budget Act of 1981 followed. This act called 
for the consolidation of existing federal health programs in "block grants" and provided 
funds to the states to continue these categorical programs at their own discretion. The 
federal Genetic Diseases Program became part of the Maternal and Child Health Services 
(MCH) Block Grant. The MCH Block Grant combined genetic services with six other 
programs, including Title V Maternal Child Health (MCH) and Crippled Children's 
Services (CCS); Supplemental Security Insurance (SSI); hemophilia treatment centers; sud
den infant death syndrome (SIDS); lead-based paint poisoning; and adolescent health services. 

The Omnibus Reconciliation Act clearly states that the appropriation for the MCH 
Services Block Grant consists of two parts. One part of the appropriation (85%) is trans
ferred directly to each state's coffers, and the remainder of the appropriation (15 %) is set 
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aside for disbursement by the Secretary of Health and Human Services. The 15% set
aside portion of the budget provides funds only for Special Projects of Regional and 
National Significance (SPRANS). 

The creation of the MCH Services Block Grant led to major problems for the 
medical genetics community. First, although several programs were merged under the 
MCH Services Block Grant, the grant's overall 1982 budget was markedly reduced. The 
total appropriation was less than the sum of the 1981 budgets of its component parts. 
Second, the Omnibus Reconcilation Act clearly says that each state may use a portion of 
their MCH Services Block Grant to continue to fund their hemophilia centers and thcir 
genetics and sickle-cell testing and counseling projects. However, the Department of 
Health and Human Services (HHS) examined the limited funds appropriated for the 
MCH Services Block Grant and weighed the options. For reasons that remain unclear, 
HHS then decided to specifically exclude medical genetic service programs in their 
budget calculations for each state's block grant. This meant that funds for the medical 
genetic service programs had to come from the 15% set aside. 

Unfortunately, the budget for the 15% set aside had also been drastically slashed by a 
47% reduction. In 1981, $13. 1 million had been allocated to the federal genetics pro
gram. The Omnibus Reconciliation Act's new budget awarded $7.25 million for medical 
genetic services in 1982. Furthermore "not all of this money was available to the state's 
genetic services programs, some went to the Center for Disease Control and to centralized 
education and information programs."4 

In an effort to cope with the severely reduced budget for the 15% set-aside or 
SPRANS projects, HHS was forced to set new priorities. As a result, HHS adopted a new 
plan in an effort to allocate limited dollars. The plan's strategy was to declare those 
existing statewide genetic programs that had already been funded for four years ineligible 
for funds from the 15% set-aside or SPRANS dollars. Instead, HHS agreed to provide 
assistance to those "now ineligible statewide genetic programs to obtain funding from the 
consolidated 85% MCH Services Block Grants to the states, placing the funding hopefully 
under state authority. "5 The result was that 23 statewide genetics programs, including 17 
sickle-cell projects, suddenly became ineligible for set-aside (SPRANS) funds. In addi
tion, HHS decided to use the available 15% set-aside (SPRANS) funds to support only 
"those statewide genetics programs that had been funded for fewer than four years. "6 This 
meant that 19 statewide genetics programs, including 6 sickle-cell projects, were eligible 
for federal (SPRANS) support. Lastly, the HHS plan declared that funds would be 
available for new statewide genetic programs, but that, once a statewide genetic service 
program had completed its fourth years of federal support, it would be deemed ineligible. 7 

The reduced appropriation for the MCH Block Grant; the decision of HHS to 
declare 23 state-based genetics and sickle-cell programs ineligible; the inadequate reim
bursement for genetic testing and counseling; and the limited university and local financ
ing for these services-all precipitated a national fiscal crisis for genetic service 
programs. 8 

There was much anger and pain as model programs faced uncertainty. To quote 
Stephen Sondheim: "Success is swell/And success is sweet/But every height has a 
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drop./The less achievement/The less defeat. "9 There was concern about issues of equity. 
Dr. Margery Shaw eloguently summarized the human consequences of the HHS 
decision: 

Diminished resources for providing genetic screening, prenalal diagnosis and counsel
ing for high-risk parents with a resullant loss of reproduction choices to those who wish 
to avoid genetic tragedies and more importantly increased physical pain and suffering 
of affected offspring, increased emotional turmoil for the families, and increased 
economic burdens to individuals and to society in terms of health care costs. 10 

The staff of the Genetic Servies Branch, Division of Maternal and Child Health, 
then held a series of regional meetings to provide assistance in the transition period. These 
meetings brought together representatives of the now-ineligible programs, third-party 
insurance programs, private foundations, consumers, and key state-government person
nel. Heated discussions occurred as genetic health-care providers tried to learn how to go 
about obtaining funds from their individual state's MCH Services Block Grant. The 
meeting participants expressed concerns about how to set priorities and how to allocate 
scarce resources, as well as how to seek alternate sources of funding and support. Medical 
geneticists worried about the disruptive effects of the budget cuts "on the partnerships that 
had been fostered, in some states, between academic geneticists, state health departments, 
and sickle cell screening and counseling programs." II 

One general conclusion to emerge from these sessions was that third-party reim
bursement for genetic services needed to change in order to ensure a radical turnabout in 
the economics of medical genetics. A cooperative study to review the status of third-party 
reimbursement was initiated by the March of Dimes Birth Defects Foundation, the 
Bureau of Health Care Delivery, and HHS. 

The general outlook was grim. As talks progressed, genetic health-care providers 
finally understood there would be no magical restoration of the budget cuts and that the 
government's decision to declare some programs ineligible and others eligible would not 
be revoked. Representatives of each ineligible state's genetic services program began the 
herculean task of attempting to recoup all or a portion of their losses. 

Many funded programs were well-coordinated efforts utilizing the resources of a 
network of tertiary-care medical centers and satellite centers working closely with a variety 
of state and local resources. Other programs were in the process of forging forrnallinkages. 
In some states, medical geneticists worked closely with their state health departments; in 
others, there was little or no cooperation. Geneticists in some areawide programs such as 
New York's had already established close working relationships with their state's sickle-cell 
projects and hemophilia centers. Other statewide programs lacked internal cohesiveness. 
Lastly, only a few state health departments were able to provide funds from their MCH 
Services Block Grants for statewide genetic programs. TEe majority had already commit
ted their MCH Services Block Grant dollars to other existing programs. 

It was clear that, in most states, funds for genetic services would have to come from 
other sources. This proved to be the major obstacle because most geneticists had little 
insight into the political process. Most had no experience in dealing with their state 
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legislators and no knowledge of their state's budget process. For example, an article in the 
New York Times described the New York State budget as follows: 

In the grandest sense, it was said to be a "legislative budget," one written by the 
lawmakers themselves and imposed on the Governor. But in a far less visible sense, it 
was a legislative budget of a different sort, chock full of projects, constituent favors and 
just plain tidbits for each lawmaker. ... It's a tradition with roots in clubhouse 
politics, days of pork barrels when politicians rewarded loyalty and perhaps 
themselves. 12 

Medical geneticists in each state had to devise their own strategies in accordance with 
their state's fiscal priorities and calendar. For example, in New York, 

Every year in June, the Budget Division issues a 'budget call letter' to all agency heads 
which provides guidelines for submitting their budget requests for the next state fiscal 
year which begins on April I st; by September 15th, the agencies must submit their 
requests and then the Budget Division holds hearings to consider them. By late fall, 
the agency budgets are complete and the budget director prepares recommendations 
for the governor. The governor has until the third Tuesday in January to submit his 
budget to the legislature. 13 

This schedule meant that, by the time New York State's medical genetics community 
learned that the statewide genetics program was ineligible for federal funds, the budgets 
for programs now incorporated into the MCH Services Block Grant had already been 
determined. A careful review of the MCH Block Grant budget in January 1982 revealed 
that there were no extra dollars available for genetics services. It was clear that medical 
genetic services could be funded under the MCH Block Services Grant only if the other 
programs in the block grant experienced additional budget reductions. 

New York geneticists quickly rejected this possibility, realizing that additional costs 
would cripple other existing maternal- and child-health programs. We began to search for 
other sources offunding. Time was short because New York State's laws stipulate that the 
state's annual budget must be approved by March 31 of each calendar year. With the 
assistance of Mr. James Couch (an educator and sickle-cell service provider), the late Mrs. 
Marjorie Guthrie (a consumer advocate for improved genetic services), and Mr. Thomas 
Parham (the New York State Genetics Program's chief fiscal officer), members of the New 
York State genetics community reviewed all available options. It was clear that we had 
only a slim chance of success because we would have to request new funds in order to 
maintain our statewide program. Our request was made at the same time that our state's 
administration had decided to hold over all budget growth below the level of inflation. We 
also faced one other enormous problem. No one in the New York State Legislature or 
Executive Branch knew about the medical genetics program. 

With the help of consumers, we began to educate our state legislators about the 
benefits and accomplishments of our program. We learned that "the budget negotiation is 
the crux of the political process in that you are making political choices as to where to 
apply resources. "14 We learned that our governor's budget is sent to the Senate's Finance 
Committee and to our Assembly's Way's and Means Committee for analysis. Each of 
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these committees then prepares an altemative budget based on constituent, regional, and 
party needs. The fiscal staffs of the committees then 

get together, compare notes, and assumptions and begin a series of technical negotia
tions, which are presumably matched by political negotiations between the legislative 
leaders and the governor. 15 

In order to become a line item on the budget, we learned that "you've gotta be a 
nudge .... If you miss one day, somebody else could take your money. There's a lot of 
legislators eyeing and vying for the same thing."16 In the end, we New Yorkers were 
successful because many of our state legislators, particularly the Honorable James Tallon, 
Chairman of the Assembly's Committee on Health, and the Honorable Tarky Lombardy, 
Chairman of the Senate's Health Committee, as well as the Honorable Arthur Eve 
(Buffalo) and the Honorable Al Vann (Brooklyn) recognized our program's worth. They 
decided to sponsor a measure to fund our statewide genetics program, which, in tum, 
received the necessary gubernatorial support. 

How did other statewide genetic programs fare? In a recent survey subtitled "The 
Impact of the Federal Cutback on Genetic Services,"17 Neil Holtzman demonstrated the 
inability of most of the ineligible programs to make up the loss of federal support with 
funds from other sources. Ineligible states were less able than eligible states to maintain 
their current level of funding at or above their fiscal year (FY) 1982 level. There also was a 
significant discrepancy in per capita allocations to genetics and sickle-cell programs in FY 
1983. The ineligible states fell well below the eligible states in allocations per capita and 
per child below the poverty level. A few ineligible states generated some revenue for 
genetic services from their block grants and/or from short-term federal supplemental 
appropriations. Some ineligible states instituted charges for services, including newborn 
screening tests. Most states did not rely on fee collections. Revenues obtained from third
party reimbursement varied greatly. 18 

What about the future? Of concern are the present federal administration's con
tinued attempts to institute further budget cuts, to curb reimbursement, and to reduce the 
eligibility criteria for Medicaid. There is a cap on funds for medical genetic services. The 
federal budget for medical genetics for FY 1984 is $7.3 million. It also appears unlikely 
that the MCH Services Block Grant will receive an infusion of new dollars. Thus, no new 
federal dollars will be made available to states already declared ineligible. Furthermore, as 
the number of eligible states declines, the net result will be a nationwide decrease in 
allocations for genetic services per capita and per child below the poverty level. 19 

Because of their own internal financial problems, most states are not and will not be 
in a position to provide much relief. Medical genetics programs will continue to compete 
with a variety of other state programs for funds. There is a possibility of additional revenue 
from third-party insurers only if more consumets and employees demand insurance 
policies that include genetic services. Third-party insurers would then have to underwrite 
more insurance in order to meet the need. However, many individuals lack any financial 
protection. These include 

households with part-time or recently unemployed workers and the working poor who 
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earned too little to afford assistance . . . along with the many poor people excluded 
from Medicaid because they failed to fit into eligibility categories. 20 

391 

In addition, technological advances will not make genetic counseling more efficient. It is 
a labor-intensive activity. 

Nance asked for "a re-examination of the justification for Federal funding of genetic 
services. "ZI He recognized that "some health care programs such as neonatal metabolic 
screening can lay claim to Federal support because of their national relevance to public 
health measures,"Z2 whereas "others such as transplantation programs may involve the 
distribution of limited or expensive resources. "Z3 Although he found it hard to justify the 
continued support of voluntary genetic screening and counseling programs, Nance made 
a strong case for continued support in order to ensure "the rapid dissemination and 
uniform application of important new research findings or technological advances ... 
such as the use of restriction enzymes. 24 He emphasized that although "most genetic 
diseases are rare ... they assume importance as a major public health problem only 
when considered in the aggregate. "Z; Nance also pointed out that medical genetic diag
noses often involve other, healthy family members. Most medical geneticists encounter 
difficulty obtaining financial reimbursement for genetic studies involving healthy family 
members. 

It is clear that the succession of laws that established and shaped the National 
Genetics Program were visionary and enormously beneficial. These congressional man
dates were deftly handled by an e1ightened administration so that the prevention and 
treatment of genetic disease is now an important component of health care. However, 
recent events indicate that political and economic factors do have a direct bearing on the 
allocation of scarce resources. The resulting new priorities can and will 

severely restrict the medical geneticists' abilities to deliver a full range of medical 
genetic services to the citizens within our respective states. The values and priorities of 
those individuals who control the actual appropriations26 

also playa key role in deciding whether expenditures for the diagnosis, treatment or other 
modes of management of relatively rare diseases can be justified. Yet, the present budget 
stringencies hold little promise of contributing to long-term solutions. Severe budget cuts 
can and will defeat the original purposes of the National Genetics Program. 

There is an obvious need to develop new strategies to ensure adequate levels of 
support in order to preserve the program's momentum. The public, health professionals, 
and legislators must be made aware that genetic screening and counseling programs and 
medical genetic research can make major contributions to personal well-being and public 
health. This awareness can be accomplished through a well-organized, meticulous, on
going educational effort aimed at all segments of our society. 

In addition, I support the establishment of a permanent National Medical Genetic 
Advisory Council. This body should be composed of medical geneticists, genetic coun
selors, allied health-care providers, consumers, representatives of appropriate national 
bodies such as the American Society of Human Genetics, lay organizations and private 
foundations, educators and persons with legal and fiscal expertise. Working in close 
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cooperation with our federal stewards, the council's members would provide current 
information about all aspects of medical genetic services, including new developments. 
The principal charge of this group would be to develop a bold, comprehensive, and 
flexible 10-year national genetic-service plan with well-defined goals and objectives. The 
program must be politically neutral and not subject to the vicissitudes of changing admin
istrations. It should include an evaluation component with appropriate reporting 
mechanisms. 

However, recent events indicate that the success of this program will rest on the 
abilities of its planners to secure stable and adequate financing to meet its goals. Public 
funds must be made available for genetic services in order to decrease inequalities in 
access to health care and to promote public planning and accountability. Medical genet
icists must pay careful attention to the changing structure of medical care in the 1980s, 
particularly to "the rise of corporate enterprise to health services"27 and "the growth of a 
kind of marketing mentality in health care. "28 

The corporate sector has already made major commitments to molecular genetic 
research. In some parts of the country, medical genetic and laboratory services are under 
the control of profit-making exterprises. Such trends are disturbing in that a health care 
system "in which corporate enterprises playa large part is likely to be more segmented and 
more stratified,"29 with interests "determined by the rate of return on investments."3o 

Our task is clear. Our efforts must enable today's and tomorrow's citizens to have 
continued access to comprehensive genetic services. I am hopeful that our policymakers 
will recognize their duty to assist us in this process by allocating the resources to meet 
these needs. Such allocations, in turn, should lead to the renewal of a long-range 
commitment to excellence and accelerated progress in the field of medical genetics. 
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In this paper, I will describe the path that the Food and Drug Administration (FDA) has 
taken to arrive at a decision in one of the most complex and challenging regulatory 
episodes in recent memory: the approval for marketing of a diagnostic product-the 
alpha-fetoprotein (AFP) test kit-for the prenatal detection of neural tube defects (NTDs). 

AFP TESTING FOR NTDs 

Between 1 and 2 out of every 1,000 infants born in the United States is affected by 
some degree of defect in the embryonic development of the neural tube, resulting in 
anencephaly or spina bifida. Approximately half of the NTDs are in each category. In 
anencephaly, the cranial vault fails to develop; affected infants who are not stillborn 
usually survive less than one month after delivery. Spina bifida is characterized by 
incomplete closure of the vertebral column and varying involvement of the spinal cord. 

With surgery, about 40% of newborns with spina bifida survive five or more years. 
These patients can experience problems such as paralysis or weakness of the lower limbs, 
loss of sensation below the lesion, failure of bowel and bladder control, and hydro
cephalus, which is present in about 75% of spina bifida patients and can cause mental 
retardation. Infants with closed (skin-covered) lesions, who comprise about 25% of spina 
bifida patients, may be less handicapped and have a more favorable prognosis than 
patients with open spina bifida. 
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More than 90% of NTDs occur in families with no previous history of the disease. 
Couples who have previously had a child with an NTD have a recurrence risk of approx
imately 2%. 

The role of AFP testing for the detection of NTDs is based on the observations, 
reported more than a decade ago, that this fetospecific protein is detectable in maternal 
serum and amniotic fluid, and that, in the presence of an open neural-tube lesion, its 
concentration markedly exceeds normal limits. Hence, a finding of elevated AFP in 
maternal serum or amniotic fluid is suggestive, although not diagnostic, of a fetal NTD 
and warrants further tests to confirm or exclude the diagnosis. Other conditions that lead 
to elevated AFP in the serum include multiple pregnancy, omphalocele, congenital 
nephrosis, and fetal bowel obstruction. 

ApPLICATIONS TO MARKET AFP TEST KITS 

The first application to market an AFP test kit for the detections of NTDs was 
submitted to the FDA in 1976. Although the radioimmunoassay technique employed in 
the test was not new and had been in general use for other indications, the application of 
this methodology to a test for the detection of NTDs did make the test materials, for this 
intended use, subject to FDA regulation under the 1976 Medical Device Amendments to 
the Food, Drug, and Cosmetic Act. AFP test kits had been used extensively in the United 
States as investigational products before 1976 in well-organized, highly sophisticated 
research programs. Experience gained in these programs served both to substantiate the 
safety and effectiveness of the test and to characterize the sequence of further testing that is 
required if an initial maternal serum is found to have an above-normal concentration of 
AFP. 

The United Kingdom has been in the forefront of AFP testing and research. AFP 
testing has been used there since the early 1970s. A number of local health centers in the 
National Health Service provide maternal serum testing; an extensive quality-control 
program is in place; and test outcomes have been widely studied. The published results of 
a collaborative study of 19 centers conducting AFP testing in the United Kingdom, where 
the incidence of NTDs is higher than it is in the United States, document the effective
ness of the test. 

As required by the medical device provisions of the Food, Drug, and Cosmetic Act, 
the FDA submitted the initial application to advisory panels of outside experts-in this 
case, in the fields of obstetrics and gynecology, radiology, and immunology. In addition 
to reviewing the data submitted in support of the marketing applications (the initial 
application was followed shortly by several others), the FDA held a public hearing on 
February 26, 1979, at which interested parties were given the opportunity to submit data 
and offer comments on the regulation of these devices. As a result of its review of the 
information provided at the hearing, as well as other communications, the FDA pub
lished in the Federal Register of August 3, 1979, a notice of intent to issue proposed 
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regulations establishing restrictions on the sale, distribution, and use of AFP test kits as a 
condition of approval of any marketing application. 

It should be emphasized that, unlike the regulatory authority governing drugs, the 
Medical Device Amendments of 1976 authorize the Secretary of Health and Human 
Services to grant restricted approval of a medical device if, in the secretary's judgment, 
such restrictions are necessary to ensure the safe and effective use of the device. Re
strictions may limit those to whom the device may be sold or distributed, those who may 
use it, and those conditions (such as the availability of ancillary services and/or special 
competence) that may be required as a condition of receiving and using an approved, 
restricted device. 

The FDA decided not to approve any AFP test-kit application until it had deter
mined through the rule-making process what restrictions, if any, would be needed to 
ensure the safety and effectiveness of the kits in use. In fact, the Medical Device Amend
ments require that such public notice and comment rule-making be employed before any 
restrictions can be imposed. Such proposals for public comment are not required for the 
FDA to approve a device or a diagnostic product for marketing without restrictions. 

On November 7, 1980, the agency published in the Federal Register a lengthy 
proposal to place restrictions on AFP test kits for use in detecting NTDs and announced a 
public hearing on the issue. That hearing, at which I was the presiding officer, was held 
on January 15 and 16, 1981. 

Let me, at this point, interrupt this chronology of the regulatory actions surrounding 
AFP test kits to focus on the issues that relate to AFP testing in general and the FDA's 
regulatory stance in particular. 

COMPETENCY 

There is virtually unanimous agreement that the radioimmunoassay technique for 
the in vitro measurement of AFP in maternal serum and amniotic fluid is a reliable 
methodology in the hands of competent clinical laboratories. It is fair to say that the safety 
and effectiveness of the test itself and the reagents and other materials in the kits proposed 
for marketing have never been seriously challenged. The scientific-and, in a larger 
sense, the medical and ethical-issues that have prompted controversy have concerned 
the interpretation of the test results and the ability of the U. S. health-care system to 
ensure that AFP testing will take place only as part of a constellation of services (e. g., 
diagnostic and counseling) that must be available when suspicion of an NTD fetus is 
signaled by an initial positive AFP test result. 

Concern was raised, notably by the American College of Obstetricians and 
Gynecologists, that physicians are unfamiliar with the test and unprepared to interpret the 
meaning of a serum AFP value. Further, it believed that the test should be performed 
only in specialized centers with formal programs for counseling and with sophisticated 
equipment. At public hearings and in other communications to the FDA, advocates of 
this viewpoint have argued that the marketing and promotion of the AFP test kit would 
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rapidly propel this technology from availability in a comparatively few centers having 
highly developed comprehensive programs to general use in virtually every obstetrical 
practice in the country. It was suggested that rapid expansion in a health care system 
unprepared to utilize the technology responsibly would inevitably result in incorrect 
interpretations and failure to provide the necessary follow-up care. These, in turn, could 
cause needless anxiety on the part of pregnant women (or conversely, an unjustified 
confidence that the fetus was definitely not affected by an NTD). False positive results 
might lead to the termination of normal pregnancies; physicians could be exposed to 
charges of malpractice either for failing to offer AFP testing to their patients or for 
misjudging the meaning of the test results. 

In addition to the concerns about the general unfamiliarity of physicians with the test 
and the correct interpretation of its results, concerns were also raised that many patients 
would not have access to competent counseling to aid them in making a decision. Some 
patients, frightened by an initial positive test result, might seek to terminate the pregnancy 
unnecessarily. Clinical laboratories might fail to maintain the high standards of perfor
mance required of AFP testing unless they were in a position to carry out many such tests 
on a regular basis. Some persons argued that any product or procedure that might lead to 
abortion was ipso facto unacceptable. 

Others, notably the American Medical Association, were concerned that placing 
restrictions on the market availability of AFP test kits would tend to freeze technological 
development and would unnecessarily limit physicians' and patients' access to a valuable 
diagnostic procedure. The AMA also expressed concern that restrictions would represent 
an inappropriate and unnecessary intrusion by government into medical practice. Others 
with similar concerns emphasized that the health care system, including practicing physi
cians, radiologists, laboratories, and ancillary personnel, were sufficiently competent and 
had the technology available to adequately handle AFP testing for patients. 

THE DIAGNOSTIC PROTOCOL 

The concerns of some groups were predicated, in part, on the fact that the sequence 
of steps required to confirm the diagnosis of an open fetal NTD is critical as regards timing 
and laboratory technique, as well as demanding of a series of procedures, including 
patient counseling at each step, that require technical competence. The sequence set out 
in the 1980 proposal is generally as follows: 

At 16-18 weeks' gestational age, a sample of maternal serum is tested for AFP. Blood 
drawn earlier than 15 weeks of gestation will yield a false low AFP value, whereas if the 
test cycle is started much later than the eighteenth week, the option to terminate the 
pregnancy is sharply reduced. 

If the initial maternal serum AFP value is above the norm for the population group 
to which the patient belongs (AFP norms may vary both geographically and racially), a 
second serum AFP test is performed about one week after the first. If that value, too, is 
above the standardized norm, ultrasonography is indicated to establish fetal age. AFP 
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values in maternal serum and amniotic fluid rise during the course of a normal pregnan
cy. Therefore, precise knowledge of gestational age, as determined by ultrasonography, is 
critical to the correct interpretation of AFP values. Moreover, factors such as twinning 
and fetal death also cause increased AFP levels. Sonography can rule out such non-NTD 
explanations of an elevated AFP value. 

If sonography does not explain the reason for an above-normal AFP level, the patient 
is advised, following further, more sophisticated sonography (which may itself reveal an 
NTD), to have amniocentesis and a determination of amniotic fluid AFP. Elevated 
amniotic-fluid AFP levels can indicate an open NTD, although they can also result from 
other fetal abnormalities. Testing for acetylcholinesterase in the amniotic fluid, however, 
may confirm the presence of an open NTD and may rule out the potential for false 
positive results. 

If this diagnostic sequence were followed in 1,000 pregnant women in the United 
States, the first serum AFP test would detect approximately 50 patients with elevated AFP. 
The second serum test would disclose repeat positive values in roughly 30-40 of those 
patients. Diagnostic ultrasound would designate approximately 17 patients who have a 
single, living fetus at the expected gestational age, without apparent anomaly, for whom 
amniocentesis is indicated. Measurement of amniotic fluid AFP levels would reveal 1 or 2 
patients whose fetuses have a 50% chance of a serious abnormality, most of which will be 
open NTDs. An elevated acetylcholinesterase would make an NTD extremely likely, and 
a low or absent acetylcholinesterase result would point to a non-NTD fetal abnormality. 

As amniocentesis is not without risk of fetal injury or loss, it should not be performed 
unless the earlier appropriate serum testing and sonography are carried out. 

This diagnostic protocol was the one viewed as most appropriate, representing op
timal medical care at the time of the FDA's deliberations in 1980. 

THE PROPOSAL TO ApPROVE THE AFP KITS WITH RESTRICTIONS 

In seeking to reach a decision on whether to approve AFP test kits for marketing, the 
FDA obviously had to consider not only the ability of the kits to perform safely and 
effectively for their intended use, but also the issue of how safe and effective their use 
would be in obstetrical practice outside the investigational setting. 

As stated above, on November 7, 1980, the FDA published in the Federal Register a 
proposed rule designating AFP test kits as restricted devices and describing the conditions 
under which such kits could be lawfully marketed. In essence, the proposal contained a 
set of proposed restrictions on clinical laboratories, physicians, manufacturers, and facili
ties at which sonography and amniocentesis are performed. The restrictions would have 
required written agreements, records, and reports. 

Anyone offering AFP test kits for sale would have been required to designate a 
"program coordinator," an entity established by regulation to ensure compliance with the 
proposed restrictions. Among other things, the "coordinator" would see that all patients 
followed the diagnostic sequence outlined in the proposal. In addition to compiling and 
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supplying detailed records on the use of the kits and the pregnancy outcome of each 
patient, the "coordinator" would have had to certify that the clinical laboratory was, in 
fact, maintaining proficiency in conducting the test by carrying out a certain minimal 
number of tests each week; that each patient was provided by her physician with a 
brochure explaining the meaning of the test; and that AFP testing would be carried out 
only on the order of a physician who had agreed to maintain and turn over to the FDA on 
request records of the patient's history, AFP testing and results, and signed patient ac
knowledgment that the implications of AFP testing had been explained and that the 
patient had consented to the testing. 

In short, the restricted distribution scheme would have imposed a closed AFP-testing 
system constructed to guarantee that the test was offered only as part of a total spectrum of 
NTD detection procedures and services. Patients would have had ample opportunity to 
determine whether or not to accept such testing in order to make an informed decision to 
elect to terminate the pregnancy or to plan for the birth of an NTD child. 

Also, the notice invited public comment on each of the specific aspects of the 
proposal, including the suggested language for a patient brochure, and on several broader 
issues, such as 

1. Should the FDA require that confirmatory procedures (following an initial 
positive maternal-serum test) be conducted or at least made available to the 
patient? 

2. How should a balance be struck between restriction on the use of the kits and the 
widest possible access to the technology? 

3. Is widespread access desirable? 
4. Would the proposed restrictions deny access to AFP testing to women in certain 

geographic areas and to women of limited economic means? 
5. Has the passage of time (since the FDA initially began consideration of the AFP 

test-kit applications) been accompanied by changes in the capacity of the health 
care system that reduce the need for restrictions on the distribution of AFP test 
kits? 

6. Should the FDA approve the kits without regard to resources, so that at least 
. some women will have the benefit of AFP testing? 

At the formal public hearing in January 1981, many of the concerns already men
tioned were reiterated. 

Numerous organizations opposed restrictions, including the American Medical As
sociation, the College of American Pathologists, and organizations representing clinical 
laboratories and drug and medical-device manufacturers. 

Obstetrical and pediatric societies, the Health Research Group, and the Spina Bifida 
Association supported restrictions for the reasons mentioned earlier, and academicians 
and others who were then involved in investigational AFP-testing programs expressed 
views ranging from disapproval of AFP testing, to permanent retention of the investiga
tional status of AFP test kits with their restriction to certain genetic centers, and to 
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approval without restriction. Also, many members of the public commented as 
individuals. 

The above comments, together with more than 650 written comments from organi
zations and individuals on the proposal received by the FDA, presented an intriguing 
spectrum. Few comments supported the restrictions per se. Of the individuals who com
mented, 90% favored outright the banning or disapproval of AFP test kits on the grounds 
that the device would provide information that might lead to a decision to abort a 
pregnancy. 

ApPROVAL OF THE AFP TEST KITS WITHOUT THE PROPOSED RESTRICTIONS 

The FDA withdrew its proposal to restrict the distribution of approved AFP test kits 
in a Federal Register notice dated June 17, 1983. What caused the agency to substantially 
reverse its earlier position? And what are the likely consequences of the decision to allow 
the marketing of AFP test kits without the restrictive scheme proposed in November of 
1980? 

The FDA's decision to withdraw the proposed restrictions reflected the fact that no 
data were presented to the agency to demonstrate that the health care system lacks the 
resources to make the full range of NTD detection and diagnostic services available if AFP 
tests kits were approved for markcting. On the contrary, information was submitted that 
showed that these services are and will be available and that the health care system will 
respond to the demand. Moreover, the acetylcholinesterase determination as an adjunct 
to the NTD detection and diagnosis process, not widely available earlier, greatly reduces 
the possibility of false positive results and their tragic consequences. 

As explained in the Federal Register withdrawal notice of June 17, 1983, the safety 
and effectiveness of the test kits and the ancillary procedures had been thoroughly estab
lished by extensive laboratory and clinical investigations. 

The notice stated that approval of the kits would be conditioned on the fact that 
manufacturers would be required to distribute FDA-approved physician, laboratory, and 
patient labeling to provide clear, thorough information for each intended recipient on the 
nature of the test, how to carry it out, how to interpret results, what is the significance of a 
positive test result, and what options exist for medical care and follow-up. On this last 
point, the June 17 notice states: "FDA expects that physicians will ensure that the proper 
diagnostic protocol is followed in a timely manner and that patients are adequately 
informed of the significance of test results." 

FDA approval of AFP test kits would also establish certain conditions whereby 
manufacturers will be required to submit to the FDA quarterly and annual reports 
concerning postapproval experience with the products. These requirements will allow the 
FDA to monitor future product performance. 

The notice also expressed the FDA's conclusion that existing controls on clinical 
laboratories-(including the rules of cognizant state and federal agencies), as well as 
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voluntarily adopted proficiency testing standards, (such as those of the College of Ameri
can Pathologists and the Joint Commission for the Accreditation of Hospitals) will ensure 
that clinical laboratories will maintain high standards of quality in performing the AFP in 
vitro tests. 

On the issue of the capacity of the health care system to provide the array of services 
required for AFP testing for NTDs, the notice stated that there are no documented 
shortages of adequate facilities and qualified personnel for follow-up testing. The FDA 
estimates that only 30 out of 1,000 women who undergo a serum test will be referred for 
sonography, and that only 15 out of 1,000 will be referred for amniocentesis. Further
more, the FDA believes that testing will not become universal on approval of the kits but 
will increase gradually over a five-year period following approval, allowing time for the 
establishment of the additional ancillary testing facilities that may be needed. 

Parenthetically, some confusion arose about the role of FDA-an agency not in
volved in funding health care programs-in regulating how the test kits would be used. 
Much of the controversy centered on the use of the kit in mass screening programs. 
Whether or not and to what extent such programs materialize clearly depends on many 
factors not under the FDA's purview. 

In summary, the FDA's decision not to restrict the sale, distribution, and use of AFP 
test kits, as well as the subsequent approval of the marketing of two such kits, is predicated 
on the conclusion that the devices are safe and effective for their intended use; that they 
are properly labeled for the guidance of physicians, laboratories, and patients; and that 
making this technology, along with the appropriate informational materials for laborato
ries, physicians, and patients, generally available under appropriate regulatory controls 
will benefit the public health. 

Obviously, the FDA will closely monitor AFP testing. Of four test kits approved by 
FDA for marketing, two are now in commercial use-one approved in January 1984 and 
one approved in June 1984. The agency is reviewing the quarterly reports of experience 
with the kits that are required to be submitted by manufacturers. 

The two manufacturers of approved kits and several others awaiting approval have 
provided to the FDA their plans for the distribution of patient and physician brochures 
and laboratory labeling. These plans specify how each manufacturer intends to ensure 
that physicians will receive supplies of both types of brochures before they offer AFP 
testing to a patient, and that laboratories will have detailed product information before 
they first receive a serum sample for analysis. All such plans are subject to prior approval 
by the FDA, and their effectiveness will also be monitored. 

CONCLUSION 

In the case of AFP testing and test products, has the regulatory process performed 
responsibly and in the public interest? In my opinion, the safety and effectiveness of AFP 
test kits have been thoroughly substantiated through extensive research; concerns about 
the propriety of allowing these kits to be generally marketed have been given ample 
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opportunity for expression and have been thoroughly examined; the need for appropriate 

and timcly ancillary and support services has been duly addressed; and a mechanism has 
bcen cstablished that should facilitate the proper use of the AFP test without unnecessary 

and burdensome intrusion into mcdical practice or the delivery of clinical services. 
Thc FDA, with its scientific advisers and through extensive public participation, 

reviewed the medical and scientific issues and then applied the criteria embodied in law 

and regulation. I believe that the FDA has reached an appropriate decision that is in 
kecping with evolving technology, the state of our health-care system, and, most impor
tant, the public interest. 



DISCUSSION 

DR. SEYMOUR LEDERBERG (Brown University): The theme of this particular session 
ranged from ethical dilemmas in fetal medicine to the FDA's position and also in
cluded, of course, governmental consent and funding for genetic programs. 

Ms. TABITHA M. POWLEDGE (BiolTechnology Magazine): I don't think the subjects of 
this session were as disparate as you say. In fact, I want to attract our attention back to 
the issues of commercialization that surfaced on the first day. Dr. Davis, it seems to me 
that one unavoidable implication of your presentation and Dr. Nightingale's is that 
genetic services are more and more going to be commercial services offered for profit to 
those who can pay. I invite your comment and anyone else's on whether you indeed 
think that is what is going to happen and, second, if it does, what are the implications 
for the ethical issues that we have been talking about for the last 2Yz days? 

DR. JESSICA G. DAVIS (Cornell University College of Medicine): I can't answer that 
question because it's so enormous. That's one that I and many of my colleagues have 
been grappling with. In a sense, I think this is a problem of all of medicine. I am 
personally quite dismayed by this direction, mostly because of some idealism and my 
own particular reasons for going into medicine and staying in academic medicine, and 
also because I feel that these technologies and developments really should be staying in 
the university and not be moving out into the marketplace, although I know this is the 
assault now on medicine and this is becoming increasingly so in all aspects of the work. 
As George Annas expressed a personal point of view, this is my own personal point of 
view. The President's Commission in its lengthy report on genetics and the bioethical 
aspects of screening, testing, and counseling identified many problems that we still 
have to wrestle with. Aubrey Milunsky talked this morning about new technology, and 
the whole panel yesterday morning was devoted to all this new research. I've heard 
many expressions of concern and anger about medicine and anger about men and a lot 
of anger that is a little dismaying to me. But I think it's good that these issues are being 
brought out in forums and discussed. I am afraid that they will not be discussed if the 
technologies become commercialized and go out into the "world." 

405 
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Ms. ELAINE LocKE (American College of Obstetricians and Gynecologists): I compli
ment Dr. Nightingale on the exceedingly difficult job of a comprehensive survey of the 
problem with AFP testing. I would like to emphasize that the opposition of the Ameri
can College of Obstetricians and Gynecologists (ACOG) to the unrestricted release of 
the AFP kits has centered on the fact that this would imply the offering of the testing to 
all pregnant women throughout the country, which is something beyond what we have 
done at this point. Perhaps 1 person out of the 50 who are told that they have a positive 
result in the initial serum test would actually have an affected fetus. This means that a 
great number of people will be subject to further costly testing, or will be unable to pay 
for or to obtain access to further testing, or perhaps will have unnecessary abortions or 
worry because of misunderstandings. Dr. Nightingale touched on all of this. I guess 
that what's unusual is to find the College begging the FDA for restrictions and being on 
the side of Ralph Nader's Health Research Group. There was also support from the 
Spina Bifida Association. You could say that this has impressed us as a very scary 
situation. At the same time, we have been undertaking extensive efforts in physician 
education, which is no easy job. We have developed some patient education materials 
and intend to go forward with even more of these. Dr. Nightingale, we have been 
worried about the fact that physician labeling, in the usual sense, goes to the laboratory, 
not to the obstetrician/gynecologist who is drawing the blood sample. Hence, it is going 
to be even more difficult for that form of education, if it is usually effective, to be 
effective in this case. I believe you said that the manufacturers were going to be 
required to pass that education on to physicians in some specific way. 

DR. STUART L. NIGHTINGALE (Food and Drug Administration): Yes, each company that 
gets the marketing approval has to present a plan to the FDA for distribution of the 
various materials. That includes how to get it into the hands of the physician and his or 
her patient. I've leafed through some of those myself to see how the distribution is being 
set up, and it appears to be mostly through the laboratories, then advertising directly to 
physicians through the various newsletters, journals, and so on that they would read. 
So, they would know about the availability of the tests and could write away, for 
example, for copies of the various physician leaflets and patient leaflets, and detail 
people would also be handing these out. The ACOG is doing an excellent job in terms 
of educating its members. There is a technical bulletin that the ACOG put out several 
years ago. I would hope that you'd update it, now that the test is commercially 
available. You have done a very good job on the patient brochure and leaflet. I recently 
spoke to a physician in one of these screening centers, and I said that each company has 
to develop its own patient brochure, which has to be approved by the FDA. I said, 
"How do you feel about that?" This individual knew about the ACOG leaflet and said, 
well, he'd never hand out something that was mandated or developed by the govern
ment but certainly would hand out the ACOG brochure. That's something that has to 
be looked at. The point is that the professional association is going to provide material 
that can be utilized by people in these various programs. I think the educational 
materials need to come from various sources. 
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Ms. ROBIN J. R. BLATT (Massachusetts Genetics Program): The screening process may 
subject parents to a high degree of anxiety and uncertainty. Before the first blood test, 
individuals need to be informed about the diagnostic protocol, which involves ultra
sound and amniocentesis, that may be set in motion. In addition, the known and 
unknown risks of each procedure must be described. In my personal opinion, this has 
not been adequately done in the bulletins that have been put out by the different 
laboratories or the ACOG. Also, families need to be informed that open neural-tube 
defects may be detected and that in no way can the degree of severity or the degree of 
mildness be determined. The possibility of missing a neural tube defect or incorrectly 
identifying a healthy fetus as having a neural tube defect because of false positives and 
false negatives needs to be communicated. Families considering the test need to be 
provided with counseling during each phase. That's what everybody has Lecn saying. 
This is directed to Dr. Nightingale and others who wish to comment. In the opinion of 
each of you, who's really responsible for communicating these facts to a pregnant 
woman, and in what way should they be communicated? Is a leaflet, a brochure, the 
most effective way? And if your answer is that it's the primary responsibility of the 
physician to tell these facts verbally to a pregnant woman, whose responsibility is it to 
make sure that the physician is aware of these issues and that the information is passed 
on? 

DR. STUART L. NIGHTINGALE: I think it is indeed the physician's role and obligation to 
do this, to see that the patient is fully informed. The FDA, in this case, has gone so far 
as to say that there needs to be a brochure developed and approved by the FDA, which 
the manufacturer puts together, that needs to be in the patient's hands. It's not a 
regulation saying that is all that must be there. My view is that, following good medical 
practice, as this test expands, the leaflets will be made available initially to patients, and 
that a physician should begin by not only handing the patient one of these leaflets but 
also, obviously, explaining the whole situation. Written information is important, but 
what we are really talking about is an interaction that involves discussion about the 
various issues and the problems and options. 

Ms. ROBIN J. R. BLATT: This will become the expected standard, then? 

DR. STUART L. NIGHTINGALE: As far as the FDA is concerned, which is really what I can 
deal with best, the standard will be that the patient does receive this information prior to 
the time of the initial screen. It's not mandated in regulations that an FDA inspector 
will come into the doctor's office and observe to see that this is done, but it is what we
through our labeling approach and what we have done through manufacturers-feel is 
appropriate. My view personally is that it has to be done and will become standard 
practice, through the ACOG's efforts and through malpractice concerns. 

DR. JESSICA G. DAVIS: I guess my own clinical experience leaves me rather skeptical that 
all this is going to happen overnight, and I must say that I do fear for my patients and 
their families and I fear for my associates in the medical field. Working in my own area, 
which is a rather sophisticated one in the Greater Metropolitan area, Nassau and 
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Suffolk Counties, particularly medically as well as genetically, I think that we have 
encountered grave problems in the past with this gray area. At least in my own area, my 
group of practitioners basically relay all these problems to our client. They do not really 
want to deal with this in their offices at this point because they understand the pitfalls. I 
also think you're being a little naive about what Dr. Lewis Thomas talks about, the 
nontechnological part of medicine, the "talk time." Busy obstetricians really don't have 
very much time to sit and explain at great length. That's why consortiums and working 
relationships with genetic units, genetic counselors, public health nurses who are 
trained in this field, and social workers is still going to be needed, and hopefully that 
will happen. My last comment is that I hope there is a monitoring system set up about 
what the experience is, not a lot of anecdotes about good work in Chicago or what's 
happening there or these six booklets. I'd like to know how many children are 
monitored and how many tests are performed, and I'd like record keeping on it. 

DR. AUBREY MILUNSKY (Boston University School of Medicine): There is to me a greater 
concern even beyond what you've said. The history of screening for phenylketonuria
for example, in California-is abysmal. California, in its wisdom, allowed the screen
ing for PKU in all laboratories, or in any laboratory, and for years this went on and 
laboratories would screen even a dozen cases a year. Of course, you can imagine that a 
laboratory that has very little experience in volume will err more often. It took years for 
them to realize that cases of PKU were being missed. Only in recent years have they 
coalesced laboratories into major centers and seen the error of their ways. With the 
alpha-fetoprotein going the same route (and we have already heard at this meeting how 
often we learn from history), all laboratories are offering alpha-fetoprotein screening. 
The same thing is going to happen, except worse. Now we know it's easy to detect over 
90% of anencephaly and about 80% of open spina bifida. The problem is that, because 
it's only "a screening test," not a diagnostic test like PKU, it'll take years to detect the 
laboratory that's functioning poorly because, after all, if they miss a case, they'll say that 
only 80% can be detected. I don't know how anybody is going to identify a laboratory 
that is providing the most abysmal service. The consequence will be twofold. First, 
women will be having screening and they will end up aborting a normal fetus (some
thing we haven't done in over 40,000 pregnancies that we have screened so far). The 
second consequence is that a most valuable technology may fall into complete dis
repute, and that is my fear. 

DR. PENELOPE ALDERDICE (Memorial University of Newfoundland): I appreciate very 
much being brought down into the mud by this talk about education and finance. I 
hope I speak for many people in this room who haven't had a chance to speak. I'd like 
to hear more about the cost. Dr. Davis, when you talk about the budget's being halved 
in one year, how much money should there be there? I also would like to say that I 
come from a place where half the children who start first grade never graduate from 
high school. Those young women are not going to gain from a pamphlet handed out to 
them. I'm sure that there are areas in the United States where the same thing happens. 
I think that we are very unrealistic in what is being voiced here. 
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DR. DOROTHY HELLEMAN (Maryland): I'd like to focus on what I consider the true fetal 
abuse, and that is a rather dreadful international ranking in fetal and maternal mor
bidity and mortality. The low birth weight, the prematurity, and all the fetal surgery 
and neonatology could be avoided to a remarkable extent even without genetic testing. 
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The biological revolution underscores the success of the federal government's commit
ment to the support of basic research: the billions for health research through the National 
Institute of Health (NIH) in the 1950s and 1960s directly led to the discovery of recombi
nant DNA technology. As Dr. Donald Fredrickson, the former NIH director, has noted, 
there is a flood of basic discoveries in biochemistry, physiology, and medicine fueling 
today's revolution in biology. In a recent address, Dr. James Wyngaarden, the current 
NIH director, observed that the traditional biomedical research disciplines are becoming 
increasingly unified scientifically, in Dr. Arthur Kornberg's words, "by the common 
language of chemistry." For purposes of definition for this chapter, the focus is on 
biotechnology, a broad term that weds the fermentation industry and the new fermenta
tion technologies with the genetic engineering industry, principally recombinant DNA 
technology and cell fusion, better known as hybridomas and monoclonal antibodies. 

The impact of these discoveries will be very broad on government, universities, 
industry, and the public at large. I served during 1982-1984 as guest editor for a series of 
articles on the impact of biotechnology on society for the journal Technology in Society.l 
The purpose of the articles is to document and examine the new biology's present and 
future relationships with existing societal institutions. The first series of articles focuses on 
biotechnology from the perspective of research relationships and goals among govern
ment, university, and industry. Subsequent articles focus on the impact of biotechnology 
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on government policy and its implementation; the specific problems posed to corporate, 
regulatory, and patent law; and the long-range public-policy and ethical questions posed 
by such a pervasive technology. 

In the opening series of the Technology in Society articles, Dr. Richard Krause, 
the Director of the National Institute of Allergy and Infectious Diseases at the NIH, 
wrote how the cascade of information resulting from the biological revolution can deal 
with what he called "the trinity of despair": hunger, disease, and insufficient resources 
to support an expanding population. 2 The dimension of these problems, he noted, is 
worldwide, and yet, the application of these technologies gives hope to meet these chal
lenges. In large part, it is through the industrial applications that we will meet those 
challenges. 

The genetic engineering industry is a recent phenomenon, beginning in the 
mid-1970s. This industry combines -the skills of academic research scientists, the fruits of 
federally funded basic research, and the venture capitalists' dollars. Companies like 
Cetus, Genentech, and Genex were formed initially with venture capital and equity 
investments by larger firms and refinanced through public offerings and research-and
development limited partnerships. The private markets responded rapidly and creatively 
to the promise of new biotechnology products. I would like to provide some data today 
based on the Office of Technology Assessment report on commercial biotechnology 
issued in early 1984. 3 There are approximately 220 biotechnology firms; 110 of them are 
the new firms commonly known as the genetic engineering companies, and 110 are from 
the established industries, principally pharmaceuticals, chemical energy, and agriculture. 
From 1976 to 1984, more than 100 of the newer firms were formed; in 1981 alone, 43 
were formed. The equity investments in these companies by the larger companies during 
that period were approximately $350 million, and many of the bigger firms provided the 
operating revenues for the smaller firms through contract research, especially from the 
pharmaceutical industry. Virtually all of the newer companies were doing contract re
search for interferon production and other areas of pharmaceutical interest. One should 
also note the importance of the R&D limited partnership and the contribution of Bruce 
Merrifield of the U.S. Commerce Department, who vigorously promoted this mecha
nism as an effective method for the industrial R&D community to finance research. For 
biotechnology, $170 million of revenue was raised in 1983 via this mechanism, and $175 
million is projected for 1984. 

You can see the excitement in the 1984 business press. Business Week, on January 
23, ran a cover story, "Biotech Comes of Age,"; February's Venture Magazine had a 
cover article entitled, "The Biotech Revolution Is Here-How the New Genetic Tech
nologies Will Transform Industries and Our Lives"; and Newsweek had a cover article, 
"The Gene Doctors-Unlocking the Mysteries of Cancer, Heart Disease and Genetic 
Defects." For someone whose training and work experience has largely been in govern
ment and academic institutions, the plunge into this industrial and venture capital world 
has been exciting and bracing-it helps to be trained in psychiatry. 

Government support for basic research and the dynamism of the private markets will 
bring biotechnology products into virtually every industrial sector. Thus, for product 
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development in biotechnology, the genetic engineering companies join the major chem
ical, pharmaceutical, and energy companies that have significant internal biotechnology 
R&D operations. It should be noted that the larger companies are putting a good deal of 
money into their own biotechnology R&D centers. DuPont has committed $85 million 
for internal R&D, and Eli Lilly has committed an additional $50 million for internal 
R&D. 

The objective of the biotechnology companies is to apply the emerging genetic
engineering techniques to the development of novel and profitable commercial applica
tions. The R&D programs of these companies are sct up to improve existing products, to 
increase the availability of rare products, and to create new products. 

An example of how one can improve an existing product through genetic engineer
ing is the work of several companies in producing rennin. Rennin is crucial to cheese 
making and currently is obtained by extracting rennin from a calfs stomach or producing 
it in bacteria, an inefficient process that simultaneously produces several undesirable by
products. The biotechnology companies hope to obtain the pure product with genetic 
engineering techniques. Scientists have isolated the gene for rennin and have cloned the 
gene in several bacterial systems to produce rennin. Several companies have filed applica
tions with the Food and Drug Administration (FDA) for product approval. Through this 
technology, we can significantly improve the availability of an enzyme that, at present, is 
costly and is not a pure product. I should note that enzymes are an especially appropriate 
focus for biotechnology because they are the easiest to produce with genetic engineering 
techniques. Enzymes have wide applicability, particularly in food processing. 

In the category of increasing the availability of rare products, a good example is 
human interferon. In 1977, the possibility of using recombinant DNA to produce insulin 
and interferon in bacteria was predicted to be 5 to IO years away. Yet, these feats occurred 
far earlier, in 1978 and 1979, respectively. In early 1980, I was asked if I could obtain 
interferon for the use of a family friend who was diagnosed as having terminal cancer of 
the lungs. I called several drug companies, universities, and the American Cancer Soci
ety. None was available; the costs were prohibitive, and quantities were in micrograms. 
Today, virtually every genetic engineering and pharmaceutical company has produced 
liters of interferon-a dramatic example of the possible advances with this technology. In 
the health area, scores of industrial proposals have been approved by the Recombinant 
DNA Advisory Committee of the NIH for large-scale production of human insulin and 
proinsulin and animal and human growth hormones, to mention but a few, by such 
companies as Eli Lilly, Genentech, Hoffman-LaRoche, Cetus, and Molecular Genetics. 

The third area, creating new products, often is synonymous with "protein engineer
ing." One of biotechnology's major accomplishments will be the custom design of pro
teins and enzymes, a target that, when reached, will indicate that the new biotechnology 
has outgrown its infancy. This research focus is to understand the relationship between 
the structure and the function of proteins as the basis for their actions. The promise is 
great. Much work remains to be done. Many of the companies are actively involved in 
work in this area. Genex has a protein-engineering division funded in part through a 
contract with Allied. DuPont has an interest in the structure and function relationships of 
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enzymes and the designing of genes in order to design better enzymes for agriculture. 
DuPont Laboratories has a number of projects under way here, and their research is a 
model for what should happen in the future. 

FEDERAL RESEARCH POLICIES 

The Office of Technology Assessment (OTA), in its biotechnology report, identified 
10 factors responsible for the leadership of the United States in biotechnology and 
grouped them in the following terms: "most important," "moderately important," and 
"least important. "3 Two of the "most important" factors were government support for 
basic and applied research and support for training in the scientific disciplines, such as 
molecular biology. The OTA estimated that, in 1983, the government provided $511 
million for basic research support in biotechnology and $6 million in applied technology. 
But these figures are very soft, because these are, after all, technologies that are used 
broadly in many of the research grants (which wouldn't be identified necessarily as 
recombinant-DNA research grants). 

The genetic engineering companies and major companies with biotechnology divi
sions correspond to every major federal R&D program: health, chemicals, energy, agri
culture, and environment. 4 The NIH has been a primary supporter of recombinant DNA 
research and related technologies for the past several decades. And many of the bio
technology companies are directly applying those research results in developing new 
drugs, vaccines, and diagnostic methods and treatments for cancer, heart disease, and 
genetic defects. Indeed, because of the enormous investment by the NIH in the basic 
research and because of the intensive research capacity of the pharmaceutical industry, 
with its enormous experience in fermentation, the wedding of the technologies occurred 
rapidly. Thus, according to the OTA, 62% of the biotechnology companies, or 135, are 
identified as being principally in, or at least involved in, pharmaceutical research. Several 
of the smaller biotechnology companies (Cetus, Genentech, Genetics Institute, Hybri
tech, and Biogen) and larger pharmaceutical companies (Eli Lilly, Upjohn, Schering
Plough, Merck, and Revlon, of which Meloy Laboratories is a subsidiary) are in the 
forefront of industrial applications here. In chemicals, the National Science Foundation 
(NSF) and the U. S. Department of Energy (DOE) have biological research programs to 
investigate the potential applications of biotechnology in the production of specialty 
chemicals. In the area of specialty chemicals (generally defined as costing more than a 
dollar a pound), 20% of the companies are involved. In addition, in the energy area, the 
DOE and the NSF have a number of research programs under way for refining biomass 
from trees or agricultural residues to produce fuel, feeds, and other useful chemicals. In 
the area of commodity chemicals and energy, 15% of the companies are involved. These 
areas are of special interest to smaller companies like Genex and Cetus and larger chem
ical companies like Dow, DuPont, Exxon, Monsanto, and Phillips. 

In the agricultural area, the promise is especially great: animal production (growth 
hormones), vaccine development (hoof-and-mouth disease and chicken coccidiosis), and 
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plant cell and tissue culture implants and nitrogen fixation, a whole host of applications to 
increase the food supply. In this area, approximately 28% of the companies are involved 
in animal health and 24% in plant biology. A number of smaller companies specialize in 
this area, including Agrigenetics, Cetus, and Molecular Genetics, as well as many of the 
big chemical companies with agricultural components, such as Dow, Monsanto, and 
DuPont. In the environmental area, the Environmental Protection Agency (EPA) is 
pursuing a number of promising opportunities to use biotechnology to deal with environ
mental wastes, the treatment of wastes, and the degradation of toxins. Companies like 
Genex, DuPont, and Dow have an obvious interest here. Approximately 11 % of the 
companies are involved in the environmental area. 

One should also note the broad interest of the U.S. Department of Defense in 
biotechnology research and development: the development of antiviral drugs and vaccines 
for our troops in Asia, Latin America, and Africa; the detection of, and defense against, 
chemical and biological weapons; and the development of biosensors and the production 
of new materials (biopolymers). With the president's commitment of building a space 
station, NASA will have an interest in the use of genetic engineering technologies for food 
production and the recycling of wastes in a space station. All of these agency programs are 
of interest as well to the Agency for International Development (AID). Biotechnology 
applications in health, agriculture, and energy are directly relevant to the needs of the 
less-developed countries. Here, the challenge for the AID is to harness the energies of the 
biotechnology industry for product developmcnt for the less developed countries. 

In addition to federal research-and-development programs, a number of federal 
initiatives should be noted. For example, in 1981, the NIH changed its policy to permit 
companies to compete for grants. A major congressional initiative is the 1982 Small 
Business Innovation Development Act modeled on the NSF Small Business Innovation 
Research Grant Program. The act seeks to stimulate technological innovation, to use 
small businesses to meet federal research-and-development needs, and to increase the 
private sector commercialization of innovations derived from federal research and devel
opment. Another important law for small businesses is the Patent and Trademark Amend
ments Act of 1980, which gives universities, nonprofit organizations, and small businesses 
the first right of refusal to the title of inventions that they make while performing under 
government grants or contracts (subject to some limited exceptions). In creating this right 
to ownership, the act abolished approximately 26 conflicting statutory and administrative 
policies. 

For the future, the OTA biotechnology report emphasizes the need for funding for 
general research in new fermentation and engineering technologies as well as relevant 
training, particularly in bioprocess engineering. 3 In this area, Japan is a leader based on 
its fermentation capacity. In addition, by "generic research," the OTA means, for exam
ple, research on developing better bioreactors, screening microorganisms for industrial 
products, and generally providing research support on the genetics and biochemistry of 
industrially important microorganisms. The OT A report also calls for enhanced support 
for molecular biology and related disciplines, especially in agriculture (plant molecular 
biology). 
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In addition to the OTA's identifying government support for basic research and 
training as "most important" factors, the other "most important" factor was financing and 
tax incentives, such as the R&D limited partnership, the low capital-gains tax rate, and 
R&D tax credits. Regarding the antitrust laws, the OT A noted this area as a "least 
important" factor, principally because U.S. biotechnology companies lack the requisite 
"concentration," and there is an absence of measurable markets. Thus, most joint bio
technology research arrangements would not be anticompetitive. Tax approaches such as 
the R&D limited partnership and joint R&D ventures will be necessary for such promis
ing areas as protein engineering and bioelectronics, or "biochips," where there will need 
to be significant public and private investment for joint research ventures in the years 
ahead. 

The OT A noted government and industry collaboration in biotechnology in the 
United States as a "moderately important" factor. University and industry collaboration is 
growing in biotechnology to enhance the rapid dissemination of basic science discoveries 
for potential product development. Mechanisms also need to be considered to promote 
the transfer of research discoveries in government laboratories to industrial application. 
Some of the university-industry arrangements might be applicable to the government 
laboratories. 

I should also note the state and local initiatives to attract and invigorate the bio
technology industries. In the Washington, D.C., area, the National Bureau of Standards 
(NBS) has joined with the University of Maryland to plan a new Center for Advanced 
Research in Biotechnology. The NBS has issued a number of planning reports regarding 
needs associated with industrial biotechnology, particularly bioprocesses. The center will 
involve industrial firms with federal, state, and local government support. Several of the 
area's biotechnology companies are expected to affiliate with the center, including Genex, 
Litton, and Meloy Laboratories. 

This center represents the efforts of many of us who have worked with the Montgom
ery County Economic Advisory Council in the development of a life sciences center. The 
life sciences center is a 298-acre industrial park, planned and developed by the county 
government to provide space for the growing biomedical and related industries. Recently, 
a Commission on Higher Education was established by the County Executive to seek the 
establishment of a high-level academic and research university presence in Montgomery 
County. In the State of Maryland, Governor Hughes has created a High Technology 
Roundtable with an agenda for increasing support for technical education in the public 
schools and in graduate and postgraduate education and for enhancing Maryland's finan
cial climate for high-technology business. The Greater Washington Board of Trade has a 
Task Force on Technology aimed at bringing together a number of key players in the 
high-technology area in relating their work to governmental, industrial, and academic 
efforts in the Greater Washington community. Of particular interest to the Board of Trade 
is recruiting more venture capital funds in the area to serve the needs 0 the new com
panies. These efforts complement those occurring in virtually every other state in the 
nation. 
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FEDERAL REGULATORY POLICIES 

The OTA identified as a "moderately important" factor health, safety, and environ
mental regulations in the United States, principally because the system has worked quite 
well with the NIH guidelines and voluntary industrial compliance, and federal regula
tions (FDA, OSHA, EPA) have not, to date, impeded product development. 

Federal agency regulatory policies are a significant factor in the development of 
products by the biotechnology industry. The NIH Guidelines (developed in 1976-1978) 
have served as the standards to govern this research nationally. 5 Compliance by industry 
has been voluntary. The system of governance includes local institutional biosafety com
mittees, whose responsibility for the oversight of this research has grown over the past five 
years. The NIH's Recombinant DNA Advisory Committee is a broadly based public 
advisory group that monitors the research and the initial industrial scale-up. The first 
products have come under the jurisdiction of the Food and Drug Administration (FDA). 
All of the FDA bureaus are involved; virtually all of the biotechnology companies are 
involved with the FDA as products come "on-line." From the industrial experience thus 
far, the FDA will be able to use its existing regulatory authority to deal with biotechnology 
products without major changes in FDA regulatory law. The leadership of individuals in 
the pharmaceutical industry. like Irving Johnson, Vice-President for Research of Eli 
Lilly, has ensured a smooth transition from the NIH's Recombinant Advisory Committee 
to the FDA regulatory processes. 

A major biotechnology policy area for health is the application of gene-splicing 
techniques to human beings. The President's Commission for the Study of Ethical 
Problems in Medicine and Biomedical and Behavioral Research issued a report in 1982 
entitled Splicing Life-A Report on the Social and Ethical Issues of Genetic Engineering 
with Human Beings. It recommended continuing oversight in this area. We have a system 
in place-the institutional biosafety committees and the institutional review boards-to 
ensure that this technology, as it is applied to humans in the experimental setting, will 
meet the requisite ethical and safety standards. However, because of the importance of the 
ethical issues raised, there are a number of proposals in Congress to reestablish a presiden
tial commission devoted to oversight in these biotechnology applications. 

In my series for Technology in Society, Alex Capron, Staff Director for the President's 
Commission, viewed the advances in the medical uses of gene splicing and addressed 
their consequences for (l) human genetic makeup; (2) intergenerational responsibilities; 
(3) the distribution of social benefits; and (4) the conception of what a person is. 6 He 
described the first two effects as posing new ethical uncertainties by being able to change 
the human gene pool and, with that change, to affect people's link to, and responsibilities 
for, their progeny. The latter two effects raise new questions of conceptual uncertainty 
concerning how these technologies will be distributed and to whom, as well as the 
resulting social and public consequences that will arise from the potentially profound 
genetic changes possible to the individual. 

All of our companies must also meet occupational safety and health standards. The 
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health and safety record of the fermentation industries has been excellent. Biotechnology 
firms have health surveillance programs, biological safety reviews, and waste disposal 
engineering, all currently performed under federal and state regulatory standards. Some 
have asked whether the small companies have health surveillance procedures, and they 
do, if only to answer the liability issues. Several of the smaller companies have instituted 
ongoing health surveillance and safety programs through outside contractors. In the 
Boston area, the biotechnology companies operate an excellent surveillance program in 
concert with Peter Bent Brigham Hospital. The program is monitored by the local 
Cambridge biosafety committee. The Boston model may be useful for the Washington 
area, possibly with Johns Hopkins University operating such a program for the bio
technology companies. 

Another major policy area is the deliberate release into the environment of recombi
nant-DNA-containing organisms. The NIH Guidelines initially prohibited deliberate 
release into the environment in response to requests by environmental groups, which 
were most concerned about the potential effect of this technology on the environment. 
The prohibition was removed in April 1983 to permit case-by-case review by the NIH 
Recombinant Advisory Committee (RAC). Several proposals have come before the RAC 
and have been approved for field testing of genetically modified plants or organisms. 
These include the field testing of corn plants that have been transformed by corn DNA or 
corn sequences cloned in bacterial or yeast systems and field testing of tomato and tobacco 
plants transformed with bacterial and yeast DNA. One of the approved proposals involved 
the field testing of genetically modified bacteria for biologically controlling frost damage 
in plants. An environmental suit was filed in the district court in Washington to require 
environmental assessments of the proposed field testing, and the testing was held in 
abeyance pending the outcome of the litigation. 

In May 1984, the District Court issued a preliminary injunction that temporarily 
enjoined NIH from approving the field testing of the genetically modified bacteria for 
controlling frost damage as well as any other deliberate release experiments. The order of 
the District Court was appealed by the NIH. In February 1985, the United States Court of 
Appeals for the District of Columbia Circuit vacated the District Court's injunction as it 
applied to future approvals of deliberate release experiments by NIH. However, the 
Appeals Court upheld the preliminary injunction as it applied to the field testing of the 
bacteria to control frost damage in plants. The Appeals Court concluded the injunction 
should remain in effect until NIH completed an appropriate environmental assessment of 
the proposed field testing. The NIH has completed the assessment, and the case is once 
again before the District Court for a rehearing. 

There is a need for risk assessment in the deliberate release into the environment of 
genetically engineered microorganisms. A number of efforts are under way to bring 
together scientific leaders who know how to assess impacts on humans, animals, and 
plants. Martin Alexander of Cornell University noted that potential hazards associated 
with recombinant DNA technology will probably occur more quickly than with other 
technologies because of the speed with which this technology is advancing. He cited a 
number of examples of the harmful consequences of the introduction of organisms into 
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the environment: chestnut blight, Dutch elm disease, and the flu epidemics. 7 He and 
others have focused on a recurrent theme: the need for a commitment from industry and 
government for research in this area. And, as John Donalds, Director of Biotechnology 
for Dow, has commented, industry has a responsibility for data gathering. 8 Industry must 
do the product development work and demonstrate the safety of its applications, and the 
EPA should map future action on the basis of these data. 

In my biotechnology series in Technology in Society, former Senator Harrison 
Schmidt described his bill, which called for establishing risk-assessment demonstration 
projects for the federal government. 9 His proposal encouraged the government to tackle 
the multitude of statutes and regulations requiring different standards of risk assessment 
for purposes of regulation. He made a compelling case for this approach; EPA representa
tives have noted there are nine separate standards in nine statutes for the EPA's regulatory 
authority. Some of the regulatory standards are based on health effects and others on the 
best available technology. And EPA Administrator William Ruckleshaus has emphasized 
the need to distinguish risk assessment from risk management for the purposes of EPA 
regulation. 

Because of the expanding industrial applications of biotechnology in health, agri
culture, chemicals, and the environment, a Cabinet Council biotechnology working 
group was created in May 1984 with George A. Keyworth, the President's Science 
Advisor, as chairman. The working group reviewed all federal biotechnology research and 
regulatory policies and issued a report for public comment 011 December 31, 1984, 
recommending a number of administrative and regulatory changes to accommodate the 
accelerating pace of industrial R&D advances. 

Noting the broad scope of applications beyond biomedical research of the NIH, the 
Cabinet Council working group recommended additional recombinant advisory commit
tees be created for other federal agencies (Agriculture, National Science Foundation, 
Environmental Protection Agency, and Food and Drug Administration) with oversight by 
a government-wide Biotechnology Science Board reporting to the Assistant Secretary for 
Health of the Department of Health and Human Services. The report also provides policy 
statements by the Food and Drug Administration, Environmental Protection Agency, and 
Agriculture that address a number of the regulatory issues concerning health, agricultural, 
and chemical biotechnology applications. In its statement, EPA proposes regulations for 
genetically engineered products under the Toxic Substances Control Act and the Federal 
Insecticide, Fungicide and Rodenticide Act. Thus, mechanisms are coming into place to 
provide for product review by the EPA that complement those in place at the FDA. 

The last area of regulatory oversight falls under the U.S. Department of Commerce's 
purview, namely, export controls. The OTA identified export controls as a "least impor
tant" factor, principally because there are few products from the industry, at present, that 
come under the purview of the Commerce Department's export controls. But the report 
noted that, as the products develop, export controls will become a very important area. 
Products are well under way, and actions must be taken now by the Commerce Depart
ment and the biotechnology industry to examine federal export policy for biotechnology 
products. 
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Action by the Deparbnent of Commerce to establish a technical advisory committee 
on export regulations for biotechnology is an important initiative. The Commerce De
parbnent is authorized to create advisory committees if there is sufficient industrial 
interest, and that interest has been documented in letters to the deparbnent from several 
biotechnology companies. Biotechnology representatives should also be given an oppor
tunity to review and comment on drafts that include biotechnology and its products on the 
Military Critical Technologies List (MCTL). It should be noted that the application of 
genetic engineering to biological warfare was questioned at the Asilomar meeting in 1975, 
when scientists called for a temporary moratorium in the conduct of certain recombinant
DNA experiments pending the development of NIH guidelines. The U. S. government 
responded then and has reemphasized, most recently in 1983, that the Biological Weap
ons Convention prohibits such research for biological warfare purposes. 

CONCLUSIONS 

In biotechnology today, we have a vital and growing partnership among government, 
university, and industry, priming the flow of basic science discoveries and applications in 
virtually every industrial sector. Challenges by foreign competitors, like Japan, may loom 
on the horizon, but the biotechnology industry is healthy, vigorous, and well suited to 
meet those challenges. The OTA has noted that u.s. efforts to commercialize bio
technology are currently the strongest in the world. Japan's targeting of the biotechnology 
industry is regarded by the OT A as being a "least important" factor at present because of 
the strength of our national research capacity and industrial strength. However, Japan is, 
and will continue to be, our most serious competitor, principally because of its superb 
fermentation capacities. A key factor in our competitiveness is our patent system, which 
offers the best protection of biotechnology of any system in the world. But there are areas 
here as well, particularly in the plant area, where attention will need to be given to patent 
protection. 

Our system for science support and industrial applications has served us well. As Dr. 
Lewis Thomas noted in the essay that concludes my Technology in Society series, "To
day's biological revolution is unquestionably the greatest upheaval in the history ofbiolo
gy and medicine."lo And as Dr. Thomas pointed out, the progress of science is not an 
orderly succession of logical steps but involves a cascade of surprises pursued by scientists 
who are generally curious as well as "nervous and jumpy" from ignorance. It is the 
recognition of this scientific process that has guided the NIH and the NSF in their support 
of investigator-initiated research grants through a rigorous peer-review system that fosters 
excellence in science, fueling advances such as today's biological revolution. We recog
nize the necessity of support for basic research from all major partners-government, 
academia, and industry-and, concomitantly, the indispensable need for circumspection 
and public oversight in the applications of this technology to humans and the 
environment. 
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Governmental responsibility for dealing with genetic disorders is an old story that has 
expressed itself primarily through the knife, the law, and the purse. These past approaches 
are identified with the transmission of genetic handicaps, their detection by screening 
programs, and their understanding and treatment. In order to ask what government 
responsibilities should be, it may be instructive to review the contributions of these past 
efforts. 

In the first quarter of this century, a number of states passed laws providing for the 
compulsory sterilization of mentally defective inmates of state hospitals. 1-4 Many of these 
statutes were judged unconstitutional for violation of the equal protection or due process 
clauses of the Fourteenth Amendment to the U.S. Constitution. However, these require
ments were deemed to be met in the landmark case of Buck v. Bell in Virginia in 1925,5 
and shortly afterwards, Justice Holmes affirmed the constitutionality of the Virginia 
statute in a review by the U. S. Supreme Court. 6 The important elements accepted were 
the meeting of substantive and procedural due process and the existence of a minimal 
rational basis for the claimed interest of the state to promote the health of an individual 
and the welfare of the public. 

In a later case, Skinner v. Oklahoma,7 the Supreme Court approved of eugenic 
sterilization. It suggested that when due process is met, the primary question that remains 
is the uncertainty of the transmissibility of the socially injurious tendencies of an indi
vidual. Subsequently, in Roe v. Wade, the Court8 drew on Buck v. Bell to affirm the right 
of the states to assert and protect important interests in safeguarding "health" late in 
pregnancy. A concurring opinion by Justice Douglas detailed compulsory vaccination in 
epidemics and compulsory sterilization of individuals with heritable forms of insanity or 

425 



426 SEYMOUR LEDERBERG 

imbecility as examples of such important interest. 9 According to both liberal and conser
vative Justices of the Court, it would appear that, at present, the state has a far greater 
interest in preventing conception by certain individuals, than it has in preventing the use 
of contraception in general. 

In the period 1907-1964, eugenic sterilizations were reported on about 64,000 
persons, the actual number being probably significantly higher. 3 The practice is now less 
frequent. Compulsory sterilization laws have been repealed by many states or have been 
replaced by laws allowing voluntary sterilization. Reversible contraceptive measures have 
provided an alternative and less punitive protection to the institutionalized retarded 
female. A second pressure for voluntary action comes from the difficulty in determining 
the inheritability of mental deficiency and from the continuum in the empirical risk of the 
birth of retarded offspring to two retarded parents (as compared to nonsymptomatic or 
normal parents). Finally, a eugenic rationale for compulsory sterilization of the retarded 
could be levied against any serious genetic syndrome. 

For example, cystic fibrosis is a life-limiting autosomal recessive genetic disorder. 
The frequency of heterozygote carriers in most Western populations is about 4%-5%.10 
The affiicted homozygotic person is rarely fertile, so most children with this disorder are 
born to parents who are asymptomatic heterozygote carriers. A family with a child 
diagnosed for cystic fibrosis has a 25% probability that another child will inherit this 
disease, a risk comparable to the estimates of inheritability of retardation in children of 
retarded parents. II Therefore, in order to reduce public health costs (or from a broader 
eugenic perspective), there is as much a state interest in sterilizing carriers of cystic fibrosis 
and other recessive genetic disorders as there is in sterilizing the institutionalized mentally 
retarded. Of the major governmental approaches to dealing with genetic handicaps, 
prevention of transmission by compulsory sterilization offers the gravest concerns and 
should find the fewest advocates. 

Another major avenue of governmental involvement lies in the statutes and regula
tions concerned with screening people for genetic disorders. This theme was treated in the 
First Symposium on Law and Genetics, and only the broader issues are summarized here. 

There are two major reasons for genetic screening. One is to identify a genetic 
condition presymptomatically in order to treat affected individuals before irreversible 
harm occurs. At present, only a few genetic handicaps are helped by this information. 
Phenylketonuria is the most frequently tested condition in neonatal screening programs, 
and even here a few states provide such screening as a recommended but voluntary, 
preventive medicine service. 12 The major requirement is not on family compliance but 
on the attending physician or the hospital to provide PKU screening as standard medical 
practice, and in most states, parents can object to neonatal screening. If early detection 
provides no therapeutic benefits, then a second reason for genetic screening should be to 
serve primarily as a family-planning aid available on a voluntary basis. Nondirective 
counseling and confidentiality are obligatory features of any mass counseling program 
where the intent is to be medically useful without doing harm to individuals in need. In 
practice, the populations at risk for sickle-cell anemia, thalassemia, and Tay-Sachs 
disease are large enough for practical mass programs that screen adults for heterozygous 
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carrier status. These handicaps can also be detected prenatally if abortion is an option 
desired by the parents. 

The third mode of governmental intervention is support for basic and applied biolog
ical medical research. Its precedents go back two centuries to the establishment of a 
Marine Hospital Service for sick and disabled seamen and of quarantine facilities for ships 
bringing contagious diseases from abroad. 13 The problem of contagion was aggravated by 
a yellow fever epidemic in 1793, followed by outbreaks of smallpox, and later of cholera. 
A Federal Quarantine Act in 1878 appropriated funds for research into epidemic diseases, 
especially yellow fever and cholera. For this purpose, a National Board of Health was 
established to prevent contagious diseases and was given $50,000 to sponsor the first 
federal grants to universities for medical research. Under President Theodore Roosevelt, 
the U. S. Marine Hospital Service added the title U. S. Public Health to its name and 
added divisions of chemistry, pharmacology, and zoology to those of bacteriology and 
pathology at its National Laboratory of Hygiene. In 1930, the Hygienic Laboratory was 
greatly expanded into the National Institute of Health in order to pursue public health 
problems other than infectious diseases. 

Experience with federal support of basic research in World War II confirmed the 
arguments that such support was in the national interest. Following that war, extramural 
research and fellowship programs flourished in the National Institutes of Health (NIH). 
Based on the same perspective, a National Science Foundation (NSF) was created in 1950 
to develop a national research policy and to support basic scientific research and training. 

This same period marked the beginning of a revolution in genetics, funded by the 
NIH and the NSF. It resolved the structure of DNA, the genetic code relating protein 
structure to DNA, and mechanisms of gene mutation, DNA replication, and the regula
tion of gene expression. Human cells were cultivated and studied in vitro. Chromosome 
analysis was developed, from the level of chromosome number to the detail of nucleotide 
structure in specific chromosome regions. Improvement in biopsy methods allowed fetal 
cells from the amniotic fluid or the chorion to be sampled in addition to adult cells, so 
that DNA and enzyme studies could be made throughout a human life cycle. As a result 
of this swell in fundamental information, the molecular basis of a number of genetic 
disorders unfolded. 

Current research on genetic disorders finds substantial support in different institutes 
of the NIH. The National Institute of Allergy and Infectious Diseases (NIAID) sponsors 
studies on the structure and function of microbial nucleic acids and on the manipulation 
of nucleic acids to make medically useful products, including hormones needed for the 
treatment of certain genetic disorders. The NIAID also supports work on the genetic 
control of the immune system and its disorders. Comparable work on nucleic acids is 
pursued by the National Cancer Institute. 

The National Heart, Lung, and Blood Institute coordinates a National Sickle Cell 
Disease Program and also sponsors research on other genetic disorders of the blood, such 
as thalassemia and coagulation factor defects, as well as on genetic factors underlying 
hypertension. Its Division of Lung Diseases has helped studies on genetically determined 
emphysema and shares work on cystic fibrosis with the National Institute of Arthritis, 
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Metabolism, and Digestive Diseases. The latter is also important for its support of research 
on diabetes and endocrine and metabolic disorders. Studies on glycolipid metabolism in 
the National Institute of Neurological, Communicative Disorders, and Stroke are es
pecially important for a number of genetic neurological disorders such as Tay-Sachs. 

These categorical institutes deal with the development of an information base for the 
diagnosis and treatment of specific genetic deficiencies. By contrast, two institutes have 
more general missions. One, the National Institute of Environmental Health, conducts 
and supports research on the effects of environmental agents on human health. An area of 
special significance is genetic damage due to natural and manmade mutagens in our air, 
water, and food supply. A mutagen-testing program screens materials in tiers of experi
mental systems: microbes, mammalian cells in vitro, insects, and whole animals, where 
mutagenic, teratogenic, and carcinogenic data can be compared. A risk assessment pro
gram evaluates these experimental data to determine the significance of human exposure 
at levels of agents encountered in the environment. 

Another institute, the National Institute for General Medical Sciences (NIGMS), 
has the charge of sponsoring research opportunities in basic medical sciences that may 
lead to generalizable concepts of significance. It shares with the National Science Foun
dation a goal of understanding fundamental biological processes. Its genetic program has 
been a major sponsor of research on gene structure, mechanisms of gene transmission and 
expression and the elucidation of genetic principles common to all genetic disorders. 
Toward this end, the NIGMS supports genetic research centers, favoring collaborative 
work between basic and clinical scientists and research training programs in the broad 
areas of basic and clinical genetics. It has been particularly helpful in mapping the 
chromosomal sites of human genes and in supporting a national repository for cells from 
patients with heritable disorders. 

Since 1983, two broad lines of genetic research supported by federal and private 
foundation funds have become especially exciting. Restriction enzymes had previously 
been used to distinguish, at the DNA level, chromosomes bearing sickle-cell or 
thalassemia defects in hemoglobin. 14, 15 A similar approach has now shown that a particu
lar pattern of sensitivity to restriction enzymes is closely linked to the defective gene 
responsible for Huntington chorea. 16 The work is significant in that it should shortly lead 
to the isolation of the Huntington gene, from which its activity can be understood and 
possibly controlled. The restriction enzyme approach will allow the use of DNA probes 
for genetic screening, so that individuals at risk can be advised whether they have inher
ited the dominant gene for this disorder. However, unless a treatment is also found, this 
opportunity raises serious unresolved ethical problems. 

A second major research direction has resulted in engineering defective retroviruses 
to carry particular genes that can be inserted into chromosomes and expressed in cells 
infected by these viruses. 17 The viruses are defective in their ability to make coats, and 
cannot mature to infect new cells. The target cells can be chosen with short lifetimes or 
with the ability to multiply and maintain inserted genes. The problem of gene therapy of 
deficient genes is now the regulation of the expression of the transferred ones. It is likely 
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that the first success in humans will come for genetic deficiency disorders in which a small 
amount of the normal product made in a few cells will be adequate for an individual. 

A century ago, the federal appropriation for medical research to the predecessors of 
the NIH and the NSF amounted to about $50,000. Now it is about $5 billion for 
fellowships, research and training grants, and intramural programs in the health sciences. 
This is an impressive amount, although we all feel that more is needed, especially for 
genetic health services. Only a portion of the medical research support can be identified 
primarily with genetic problems, yet a unifying view shows strong relationships among the 
mutational changes leading to genetic disorders, to oncogenes, to oncogene activation 
and cancer, and to the monoclonal origin of arteriosclerotic plaques in cardiovascular 
disease. 

If we compare different governmental approaches to genetic problems, providing a 
generous purse for basic genetic and medical research and making this science available 
for noncompulsory use are effective roles. But the goal is to help people in need of 
medical care. When we wage wars on infectious disease, we envisage defeating hostile and 
alien forms of life. The idea of stamping out our own genes, when they do not work as 
well as they might, has led to concern that other improvements might be pursued. The 
best precaution against a self-directed genetic imperialism is to remind ourselves that our 
purpose in treating genetic handicaps should be to reduce illness and harm to the 
individual. 

Finally, in response to earlier controversial remarks on progress, techllology, and 
eugenics, I believe that we take ourselves too seriously. As with some strains of mutant 
mice, we are imperfect in genes that determine body hair. We correct this genetic defect 
by using appropriate clothing. Without this correction, we would at best have a very 
limited ecological niche. Comparable adaptive responses are available for other chal
lenges. I don't know if we want to call these responses progress. We do call them 
civilization. 
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The general public must be heard on these debatable issues, and the medical 
profession has an obligation to assist lay people to understand the medical 
implications as well as to formulate its own collective thoughts. 
Experiments on the Fetus, 2 Br. Med. J. 433, 434 (1970). 

In 1977, the authors of a leading work on human experimentation stated, "Of all research 
discussed in this book, experimentation with fetuses is perhaps the most controversial. "I It 
had not always been thus. Prior to 1973 and the decision in Roe v. Wade,2 fetal experi
mentation had been conducted with little public concern. 3 This fact has led some to 
suggest that opposition to fetal experimentation is largely a rear-guard action being fought 
by opponents of the Roe decision who do not want burgeoning medical benefits from fetal 
research to impede their antiabortion efforts. 4 But the timing of the fetal experimentation 
controversy can be explained in other ways as well. Prior to Roe, most fetal research in the 
United States was claimed to be incidental to and consistent with therapeutic efforts. 5 

Without widespread elective abortion, there were not widespread opportunities for ex 
utero experimentation on living abortuses or in utero experimentation on fetuses sched
uled for abortion. After Roe, there was suddenly the prospect of millions of fetuses offered 

I would like to dedicate this chapter to the memory of my former colleague and beloved adversary, James W. 
Smith. 
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as ideal subjects for such experimentation on the grounds that (1) they were of question
able status as human beings;6 (2) they were scheduled to die; and (3) as experimental 
subjects, they could make important contributions to the power of medical science to save 
the lives or improve the health of others. To many observers, this scenario seemed 
frighteningly familiar. Just 30 years before, medical doctors had used the same grounds to 
justify human experimentation on the millions of inmates at the Nazi death camps. 7 

Three months after the Roe decision, the Washington Post published a series of 
articles that focused public attention on the ethical questions raised by fetal experimenta
tion. 8 One American physician was quoted as saying, "It is not possible to make this fetus 
into a child, therefore we can consider it as nothing more than a piece of tissue. It is the 
same principle as taking a beating heart from someone and making use of it in another 
person."9 In what seemed a prediction of what could now be expected in the United 
States, the Post article reported disturbing experiments in other countries that had longer
standing liberal abortion policies. In Britain, a commission headed by Sir John Peel had 
had to lay down guidelines "to end what virtually everyone agreed was an abuse
obtaining months-old fetuses for research and keeping them alive for up to three or four 
days."10 And the Post reported, 

some scientists have said that at least a few research programs involving the study of 
live aborted fetuses in the short time before they die have been supported with NIH 
funds, some of them performed by U.S. scientists abroad. II 

In July of 1974, a congressional moratorium was imposed on federal funding of fetal 
research until the new National Commission for the Protection of Human Subjects of 
Biomedical and Behavioral Research promulgated guidelines governing it. 12 In the sum
mer of 1975, the commission issued, after months of hearings and deliberation, its final 
report. 13 Shortly thereafter, the commission's recommendations were partially codified as 
federal regulations. 14 

In the meantime, a great deal of legislative action was occurring at the state level. In 
1973, statutes regulating some forms of fetal experimentation were passed in four states: 
California, Indiana, Minnesota, and South Dakota. 15 In 1974, five more states were 
added: Kentucky, Massachusetts, Montana, Ohio, and Utah. 16 In 1975, two: Arizona 
and North Dakota. 17 In 1976, Califomia18 and Massachusetts19 amended their statutes. 
In 1977, Indiana amended its statute,20 and three states passed new ones: Maine, Nebras
ka, and Wyoming. 21 In 1978, Louisiana and Oklahoma passed statutes. 22 A peak was 
reached in 1979, when Nebraska amended its statute23 and new statutes were passed in 
five states: Florida, Illinois, Missouri, New Mexico, and Tennessee. 24 Since then, new 
statutes have been limited to one each year: Michigan in 1980, Rhode Island in 1981, 
Pennsylvania in 1982, and Arkansas in 1983. 25 However, there were also two amend
ments: Florida in 1980 and Louisiana in 1981.26 At this writing (1984), the total of states 
with statutes explicitly regulating fetal experimentation is 25. 

In some of these states, such statutes would seem to have only symbolic value. One 
would doubt that there were research facilities in states such as Wyoming or Montana set 
up for fetal research. On the other hand, the impact of such statutes in major research 
states such as California and Massachusetts is real. And there is a considerable potential 
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price to be paid. Even those who take a cautious position regarding fetal research must 
admit that there is much medical benefit to be gained from certain sorts of fetal experi
mentation. 27 Studies on dead fetuses may be valuable for the same reasons as are autop
sies on dead adults. 28 If recently deceased, the fetus may offer living organs to be trans
planted29 or living tissues that can aid "studies of developmental genetic problems, 
growth regulation, and discovery of the early antecedents of human disease. "30 Fetuses in 
utero that are scheduled for abortion provide opportunities for perfecting and practicing 
therapeutic techniques such as amniocentesis, fetoscopy, and chorionic villus biopsy 
without risk of inducing injury or abortion to a wanted fetus. 31 They also provide oppor
tunities for research into other forms of fetal diagnosis and therapy, for research into 
methods of improved therapy, and for placental transfer studies that may improve medical 
care for expectant mothers and their wanted fetuses. 32 And research on nonviable but still 
living abortuses can produce data on fetal physiology and metabolism or develop new 
methods for neonate life-prolongation, which could improve techniques for saving the 
lives of prematurely born infants. 33 

Clearly, the great promise and the grave threat of fetal experimentation present our 
society with a painful dilemma. In many ways, the dilemma is the same as that presented 
by abortion: we are again weighing the life, dignity, and comfort of the fetus (or abortus) 
against the lives, dignity, and comfort of others. On the other hand, there are important 
ways in which the dilemmas differ. With rare exceptions, we are not faced in the case of 
fetal experimentation with the mother's claim to reproductive autonomy. H It does not 
seem to me to necessarily follow from the fact that the mother has a right to be free of an 
unwanted pregnancy that she has a right to determine what shall be done to the fetus 
before, during, or after its removal from her body. 35 Perhaps as a result, we are presented 
with another difference-a legal one. Thus far, there is no Supreme Court decision 
constitutionally restricting fetal experimentation laws in the way that Roe restricted abor
tion laws. Consequently, federal and state legislative bodies have felt free to engage in the 
development of substantive laws that reflect each jurisdiction's notion of the appropriate 
compromise of the competing values involved. 

On the federal level, fetal experimentation is governed by the regulations that were 
promulgated on the recommendation of the National Commission. 36 Because federal 
substantive lawmaking powers are limited to those traceable to an explicit grant of power 
in the federal Constitution, 37 the federal regulations apply only to "all research involving 
human subjects conducted by the Department of Health and Human Services or funded 
in whole or in part by a Department grant, contract, cooperative agreement or fel
lowship. "38 On the one hand, these regulations go beyond the power of the states in that 
they regulate "research conducted or funded by the Department of Human Services 
outside the United States. "39 On the other hand, they do not regulate fetal experimenta
tion in the various states that is not funded or conducted by the department. 40 Moreover, 
even as to fetal experimentation that is so conducted or funded, the regulations provide 
that "[NJothing in this subpart shall be construed as indicating that compliance with the 
procedures set forth herein will in any way render inapplicable pertinent State or local 
laws bearing upon activities covered by this subpart. "41 
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The protections of the federal regulations are a function of three central concepts: (I) 
informed consent; (2) a weighing of the risks to the fetus against the benefits to be obtained 
by the research; and (3) the distinction between therapeutic and nontherapeutic research. 
Informed consent is required from both father and mother, except for certain instances 
where the father's consent is not required. 42 In addition, the risk to the fetus may not be 
higher than certain thresholds specified. Those thresholds fall into a small number of 
classes, which are a function of (I) whether the experimental procedure is therapeutic to 
either the mother or the fetus and (2) the status of the fetus, as either in utero or ex utero, 
living or dead, and viable or nonviable. Where the experiment is on a pregnant woman, it 
may proceed if it is for the purpose of providing therapy to the mother or if "the risk to the 
fetus is minimal. "43 Where it is on a fetus in utero, it may proceed if it is for the purpose 
of providing therapy to the fetus or if the risk is minimal and "the purpose of the activity is 
the development of important biomedical knowledge which cannot be obtained by other 
means."44 If the fetus is ex utero, experimentation standards become a function of 
whether it is living and, if living, whether it is viable. If it is viable, it is considered a 
"premature infant" and is entitled to the protections of other portions of the regulations. 45 

If it is not viable, experimentation may be done even if it is of more than minimal risk if 
"the purpose of the activity is the development of important biomedical knowledge which 
cannot be obtained by other means" and if the research will neither artificially maintain 
vital functions nor purposely terminate the fetus' heartbeat or respiration. 46 If it is not yet 
clear whether the fetus is viable or not, experimentation may proceed if it is for the 
purpose of providing therapy to the fetus or if "there will be no added risk to the fetus 
resulting from the activity and the purpose of the activity is the development of important 
biomedical knowledge which cannot be obtained by other means. "47 If the fetus is dead, 
regulation of experimentation on it is left entirely to applicable state law. 48 

The federal regulations also comprise a number of significant general provisions 
defining important terms, prescribing procedures, setting up institutions, and imposing 
broad substantive standards. Most important among the substantive standards specific to 
fetal experimentation are five that require (l) that animal and nonpregnant human studies 
be exhausted before fetal experimentation is resorted to;49 (2) that "in all cases, ... the 
least possible risk for achieving the objectives of the activity" should be the minimum 
standard;50 (3) that participants in the research should have no part in decisions regarding 
the procedures used for abortion or regarding the viability of the fetus;5! (4) that no 
changes in the abortion procedure solely in the interest of the research will be made if they 
create more than minimal risk;52 and (5) that "no inducements, monetary or otherwise, 
may be offered to terminate the pregnancy solely in the interest of the activity. "53 Most 
important among the procedural and institutional provisions is the establishment, in 
addition to the institutional review boards, 54 of one of more ethical advisory boards to rule 
on questions regarding the applicability of the regulations to specific experimental projects 
and classes of projects. 55 With the Secretary of Health and Human Services, they also 
have the power to waive the provisions of the regulations in specific cases on the ground 
that 
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the risks to the subject are so outweighed by the sum of the benefit to the subject and 
the importance of the knowledge to be gained as to warrant such modification or 
waiver and that such benefits cannot be gained except through a modification or 
waiver. 56 
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Supplementing the federal regulations are the 25 state statutes mentioned earlier, 
which explicitly regulate fetal experimentation in one or another form. Supplementing 
these regulations as well is the Uniform Anatomical Gift Act (UAGA), which was passed 
in all of the 50 states in the five-year span from 1969 through 1973. 57 The UAGA governs 
experimentation on dead fetuses abng with dead humans generally by dint of including 
within its definition of a "decedent" any "stillborn infant or a fetus. "58 As a result, it 
serves as a backdrop against which all the later-state statutes have been written. Its 
provisions allow for the gift of "all or part of the ... body" of a dead fetus to be used for 
research or therapeutic purposes. 59 Such gift may be made by "either parent"60 and must 
take the form of "a document signed by him or made by telegraphic, recorded telephonic, 
or other recorded message. "61 The act prescribes respectful treatment of the decedent's 
remains. 62 And it provides that 

the time of death shall be determined by a physician who tends the donor at his death, 
or, if none, the physician who certifies the death. The physician shall not participate 
in the procedures for removing or transplanting a part. 63 

No sanctions are imposed for any violations of the terms of the act, and it provides that 

a person who acts in good faith in accord with the terms of this Act or with the 
anatomical gift laws of another state or a foreign country is not liable for any damages 
in any civil action or subject to prosecution in any criminal proceeding for his act. 64 

When we move from the UAGA to look at the 25 statutes passed since 1973, we find 
anything but uniformity among the various provisions enacted. Indeed, 6 of these statutes 
undermine the uniformity provided by the provisions of the UAGA by placing serious 
restrictions or prohibitions on the use of dead fetuses for research,65 and they range from 
the very strict to the very liberal. Perhaps the most strict statute is one passed in Arizona in 
1975: 

A person shall not knowingly use any fetus or embryo, living or dead, or any parts, 
organs or fluids of any such fetus or embryo resulting from an induced abortion in any 
manner for any medical experimentation or scientific or medical investigation purpose 
except as is strictly necessary to diagnose a disease or condition in the mother of the 
fetus or embryo and only where the abortion was perfomed because of such disease or 
condition. 66 

At the other extreme are a statute passed in South Dakota in 1973: 

Experimentation with fetuses without written consent of the woman shall be 
prohibited. 67 

And one passed in Tennessee in 1979: 

(a) It shall be unlawful for any person, agency, corporation, partnership or association 
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to engage in medical experiments, research, or the taking of photographs upon an 
aborted fetus without the prior knowledge and consent of the mother. 

(b) No person, agency, corporation, partnership or association shall offer money 
or anything of value for an aborted fetus; nor shall any person, agency, corporation, 
partnership or association accept any money or anything of value for an aborted fetus. 

(c) It is the express intent of the general assembly that nothing in the provisions of 
this section shall be construed to grant to a fetus any legal right not possessed by such 
fetus prior to July I, 1979. 68 

However, the vast majority of the statutes fall between these extremes, and despite their 
great variety, they are amenable to description in terms of a few helpful classifications. 

Only New Mexico's 1979 statute models itself on the federal regulations, and even it 
differs from the federal model in many of its substantive provisions. 69 However, most of 
the criteria employed by the federal regulations have found their way into the state statutes 
as well. The difference is in the way that they are employed as combinations of necessary 
and sufficient conditions, the varying importance they are given, and the extent to which 
they are supplemented by additional criteria. Typically, the state statutes give lessened 
importance to maternal consent and a weighing of the costs to the fetus against the 
benefits to medical science. 70 Instead, they tend to ban all nontherapeutic research on the 
living product of conception. But there are two very common and interesting limitations. 
First, they most often prohibit such experimentation only on fetuses that are planned to be 
or that have been aborted. 71 Second, at least eight statutes do not explicitly prohibit 
research on the fetus in utero; they focus exclusively on use of the living abortus. 72 

Presumably, one reason is the pragmatic and ad hoc nature of state legislation of this sort. 
In the wake of Roe and the revelation it generated of experiments on the living abortus, 
some legislatures concerned themselves solely with that acute problem. Where they did 
consider the problem of experiments on fetuses in utero, they again focused only on the 
plight of the fetus whose natural protector, its mother, had determined to have it aborted. 
Moreover, as some prochoice advocates have suggested, the legislators may also have 
focused on cheating medical science of any benefits that might flow from Roe. 

Yet another difference from the federal regulations is a frequently found prohibition 
on trafficking in live abortuses. This may also be explained as a legislative ad hoc re
sponse-this time to post-Roe rumors that such trafficking had reached disturbing propor
tions in other countries. In two states, only trafficking in fetuses is prohibited. 73 There is 
no direct prohibition on experimentation. 

Despite the lack of uniformity in the precise language of the various statutes, one 
finds, in reading them, a sense of development around certain issues and a repetition of 
concepts and terms of art. There is, however, only one instance of a statute's being taken 
as a form by other states and adopted by them in either unchanged or modified form. That 
one model is the statute adopted by Massachusetts in 1974.74 In 1975, it was adopted in 
North Dakota with only one minor addition. 75 In 1980, the statute, this time with 
important improvements in language, was adopted by Michigan. 76 Finally, in 1981, 
Rhode Island adopted the statute in its original form. 77 

What do these state statutes add overall to the federal regulations by way of re
strictions on fetal experimentation? In sum, their impact is as follows: 
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1. Twenty-five states have no restrictions. They have only the enabling provisions of 
the Uniform Anatomical Gift Act as to dead fetuses. 

2. Two permit fetal experimentation of all sorts as long as maternal consent is 
obtained. 78 

3. Of the remaining twenty-three: 
(A) Regarding dead fetuses. Nine permit experimentation on dead fetuses under the 

terms of the UAGA.79 An additional eight permit experimentation on dead fetuses under 
the tcrms of the UAGA with very slight modifications. 80 The remaining six do not permit 
nontherapeutic research on even dead fetuses if they are the product of a therapcutic 
abortion. 81 

(B) Regarding live fetuses in utero. Eight place no restrictions on experimentation 
with fetuses in utero. 82 An additional two allow experimentation on fetuses in utero if "no 
significant risk to the fetus is imposed by the research activity"8, or if "verifiable scientific 
evidence has shown [it] to be harmless to the conceptus. "84 The remaining thirteen will 
not allow nontherapeutic experimentation on the fetus in utero if it is the subject of a 
planned abortion. 85 

(C) Regarding live abortuses. Two states seem to place no restrictions on medical 
experimentation on live abortuses. 86 Two states allow experimentation on live abortuses if 
it poses no significant risk to the abortus87 or if it is harmless to the abortus. 88 The 
remaining nineteen states allow no nontherapeutic experimentation on live abortuses. 89 

It might well be argued that this complicated patchwork quilt of legislation presents 
us with the worst of all possible worlds. It is a world in which no one seems to win. 
Defenders of the rights of the fetus have lost all protection for the fetus beyond those of the 
federal regulations in more than half of the American jurisdictions, and they have been 
cheated of many protections that they might want in many of the others. On the other 
hand, opportunities for important research are lost to the medical and scientific commu
nities in those states that have restrictive statutes, and in all 50 states, medical researchers 
face the federal regulations that cover all federally funded research. And where is justice? 
If it is "right" to experiment on abortuses or fetuses under certain circumstances, then it 
should be permissible to experiment on them under those circumstances in every jursidic
tion. If it is "wrong," then it should be prohibited in every jurisdiction. 

The problem is that there is no fast, easy, and satisfactory route to uniform "right" 
rules in a democratic society-especially one that is federated into 50 sovereign states. To 
whom shall we look for such rules? The medical community? As intelligent, well
educated, and expert in the field of medical science as its members may be, they are not 
experts in morals and statecraft. They are also, like all other mortals, capable of judging 
state questions from a viewpoint more narrow than that of the public good-more narrow 
even than their perception of the public good. As one Harvard researcher admitted in 
print: 

I share in a common guilt to which all of us within academic medicine must admit, an 
ambitious hunger for new discoveries. While we do truly labor for the common good, 
we also strive for personal recognition; our own egos bob embarrassingly to the surface 
of swelling altruism. 90 
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Shall we look then to religious leaders or philosophers to lay down uniform rules of right 
conduct here? Of course, even if we did, we would not find such leaders and thinkers 
speaking with one voice. And even if they did, we would still have to ask ourselves 
whether we agreed, after reflection, with the rules that they endorsed unless we were 
ready, for some reason, to delegate decision-making power to them. In a majoritarian 
democracy, the buck stops with us-the voters. And we, the voters, are still in the process 
of making up our minds about how we collectively feel about fetal experimentation. As 
one ethicist observed in his testimony before the National Commission for the Protection 
of Human Subjects of Biomedical and Behavioral Research: 

There are few published discussions of the ethical issues involved in live fetus research. 
The few documents which do exist reveal that the Commission is faced with a situa
tion of ethical pluralism. So far as I am able to detect, there exists no national 
consensus on the question of fetal research. 91 

Of course, under our Constitution, there are methods for cutting short the slow 
democratic process of consensus building. These methods were employed in Roe to cut 
short the process as regards abortion. And there are those who would like to see these 
methods employed as well regarding fetal experimentation. 92 I have argued elsewhere93 

that the U. S. Supreme Court was mistaken in removing the abortion issue from the 
majoritarian democratic process. Prior to Roe, national and local efforts were afoot to 
develop a new national consensus in favor of liberalized abortion laws. By 1972, one 
author could report, "In the short span of years since 1966, the starting date of a definite 
trend toward liberalization of abortion laws, proponents of liberalized abortion have 
gained significant ground. "94 Some 13 states had adopted one form or another of the 
liberalizing provisions of the Model Penal Code. 95 Another 4 had adopted laws permit
ting "abortion on demand" in terms similar to those that would later be prescribed by 
Roe. 96 In legislatures across the country, prochoice advocates were at work arguing, 
lobbying, and negotiating for liberalization of laws that criminalized abortion. When Roe 
came down, that process ended. The Supreme Court's own legislative compromise was 
set in constitutional concrete. 97 Prochoice and prolife advocates were no longer forced to 
engage in dialogue with each other in an effort to win the hearts and minds of a majority 
or to negotiate compromise. Worst of all, the Supreme Court made its decision hinge 
simplistically on only one of many factors relevant to the value issue raised: the age of the 
fetus. By declaring the unbom human being a nonentity under the U.S. Constitution, 
the Supreme Court essentially told the prochoice advocates that there was no longer any 
need for them to argue and negotiate with the prolife movement. And the prolife advo
cates were told that they had lost and, worse yet, that they had been "wrong." For 
constitutional law purposes, at least, life did not begin at conception; it began at birth. 

In my earlier article, I argued that more weighs in the balance when one is making 
an abortion decision than 

just the stage of development of the potential life involved. On the same side of the 
balance, there is the matter of how long a potential life is at stake. The anencephalic 
fetus can expect no future life outside its mother. The fetus with Tay-Sachs disease can 
expect only a few years. There is also the matter of what the potential life is likely to be 
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worth to the fetus. Is the short life of sickness and gradual decline of the Tay-Sachs 
child better than no life at all? On the other side of the balance are the interests of the 
mother, the other members of her family, the other fetuses she might conceive if this 
one were aborted, and society as a whole. Is the mother likely to die in childbirth or 
has she just decided that the child would be born at an inopportune time? Is the family 
threatened with being sapped of emotional, physical, and financial strength by the 
addition of a severely disabled child or have the parents just decided that they would 
prefer a child of a sex different from that of the fetus? Do the parents plan other 
children that they will not have if they are forced to devote all of their resources to 
raising a severely disabled child? And, perhaps most important, what stake do the rest 
of us in society have in the outcome of the particular decision? In most cases, the 
benefit or detriment to society of the particular birth will be insignificant. But patterns 
and principles that may be produced by many such decisions hold the potential for 
societal impact of great significance .... 

If anything should be clear from all of this, it is that there is no one abortion 
problem. There are as many abortion problems as there are possible combinations of 
all of the elements that might make a difference in our thinking about whether an 
abortion would be justified. 98 
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The same is, of course, true of fetal experimentation: "'fetal research' is not one but 
many things. "99 The great merit of the federal regulations, in my opinion, is that they 
grant a great deal of recognition to this fact by making their operation a function not only 
of the stage of development and viability of the fetus, but also of a weighing of the risk to 
the fetus against the need for and the value of the medical benefits to be obtained through 
the proposed research. Moreover, they have built into them processes for a constant 
refining of the rules on the basis of the facts of individual research applications. Not only 
do institutional review boards, with variegated constituencies, 100 judge specific research 
applications for their compliance with the regulations as written, but the ethical advisory 
board, with its equally varied composition,101 has the power to modify the regulations 
when a specific research application shows itself as warranting such a modification. As a 
result, the opportunity for rule making on the basis of all of the relevant factors presented 
by actual cases is maximized. 102 

In contrast, the vast majority of the state statutes are, in my opinion, defective in that 
they lay down blanket prohibitions largely based only on the status of the fetus or the 
abortus. However, unlike decisions based on the U. S. Constitution, they do not eliminate 
the opportunity for refining rules on the basis of argument, experience, and negotiation. 
Legislation is only as strong as the majority it commands in a current legislature. If the 
medical community in a given jurisdiction believes it has facts that demonstrate that 
extraordinarily valuable medical research is being stifled that can be performed at what 
should be acceptable risks to fetuses and cannot be performed in any other way, it may 
always present those facts to the legislature and the public in an effort to win a majority. 
And opponents of fetal research are always welcome to present their own opposing facts 
and arguments. Such debates may go on for many years in many jurisdictions before 
trends begin fo develop into a societal consensus. In the process, not only may the 
opposing advocates educate and persuade legislators and their constituents, they may 
educate and persuade each other. At the very least, the opponents may learn to com pro-
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mise for the good of the society as a whole. And through coming to know and work with 
each other in the negotiation process, opponents who begin the process in suspicion and 
antipathy may end it respecting and even liking each other. 

But we need not talk about the potential virtues of the legislative process in this area 
entirely in the abstract. They are amply illustrated by the Massachusetts experience as that 
was reported in a two-part series in Science magazine. 103 There we are told that, following 
the decision in Roe and the Washington Post articles, Massachusetts State Representative 
William Delahunt decided to introduce legislation regulating fetal experimentation: "De
lahunt knew he did not know much about biomedical experimentation, but he thought 
he knew all he needed to know about cruelty to the unborn. "104 Together with Professor 
James Smith of the Boston College Law School, he drafted legislation that would have 
banned all research on fetuses, living or dead, if they were the subject of planned 
abortions. Learning at the last minute of hearings to be held on the bill, Dean Jack Ewalt 
of the Harvard Medical School began a process of involving the Massachusetts medical 
community in an effort to kill or modify it. He arranged for Arthur Hertig, a scientist who 
had worked with John Enders on the discovery of the polio virus, to attend the hearings: 
"Hertig had obtained fetal tissues that were essential for Enders' studies and he testified at 
the hearing that research with human embryonic and fetal tissue is vital to medical 
advances. "105 Having been put on notice of medical opposition to the law, Delahunt, 
Smith, and others arranged to begin meeting with an expanding number of representa
tives of the medical research community. Among the new researchers brought into the 
process was David Nathan, Professor of Pediatrics at Harvard and Chief of Hematology 
and Oncology at Children's Hospital Medical Center. 

Nathan began as one of the most intransigent of the advocates for fetal research. 
When other researchers seemed ready to settle for a compromise that would have pemit
ted experimentation on dead fetuses, studies on living fetal tissues, and amniocentesis on 
fetuses that were not scheduled for abortion, he objected: "In fact, he recalls, 'I was in a 
rage. I felt we were selling out.' "106 Nathan was on the verge of a breakthrough with a 
method of antenatal diagnosis of beta-thalassemia and sickle-cell anemia that depended 
on sampling fetal blood by means of fetoscopy. Because use of the fetoscope was still 
sufficiently experimental so that it might pose a substantial risk to a fetus, it would be 
prohibited by the compromise legislation: 

Nathan recalls that he tried on his own to get through to Delahunt and Smith to effect 
a change in the bill. "I had to convince them," he said, "that ifI could diagnose sickle 
cell anemia ... and thalassemia and other disorders in utero, I'd be preventing more 
abortions than they ever could. We have women who have an abortion because they 
don't want to risk having an afflicted child. With antenatal diagnosis, I could tell them 
three times out of four, to go ahead and have the baby." They listened but they were 
not persuaded. 107 

But Delahunt, Smith, and members of the state legislature were persuaded to yield 
on other points. In a series of negotiating sessions covering several weeks, further compro
mises were worked out in the scope and the language of the legislation that was enacted in 
June of 1974. At the end, Delahunt was "the first to admit that his original version of the 
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bill would have been disastrous for research."108 He reported that his "experience with 
the fetal research law has been broadening, instructing him in the way of science and 
scientists." 109 In order to continue the relationship between the legislature and the scien
tific community, he established a state advisory committee on medical research of which 
David Nathan was made a member. And 

The confrontation between the scientists and the lawmakers [had] been equally il
luminating for the scientists who, as Delahunt puts it, "have learned that we in the 
Statehouse do not have horns." In fact, the individuals involved in the struggle to save 
fetal research consistently say, still with surprise in their tone, that Delahunt is a very 
"reasonable, rational" fellow, as are the other public officials they got to know. But the 
process was a trying one. 110 

David Nathan never did get the permission he wanted to make the breakthrough that 
he was seeking in the antenatal diagnosis of thalassemia and sickle-cell anemia. However, 
he continued to work with James Smith, who had become a respected friend, on possible 
compromise legislation until Smith died in the fall of 1982. Together, they did get the 
legislature to enact in 1976 an amendment that added procedures for obtaining advance 
rulings on the legality of fetal research activities so that pioneering efforts would not be 
made at the risk of after-the-fact criminal prosecutions. III Nathan's research requiring 
fetoscopy was brought to fruition by researchers in London and in New Haven, Connecti
cut, where the law is more favorable to fetal experimentation. liZ He and his colleagues 
have developed alternative methods using amniocentesis and analysis of DNA to make the 
antenatal diagnosis that he was after in three out of four cases in his clinic. The other cases 
he refers to physicians in New Haven for blood sampling by means of fetoscopy. And he still 
speaks of his experience with Smith, Delahunt, and the legislative process with great 
enthusiasm. "In the end," he said recently, "I had enormous regard for Jim-we all did. 
He had a wonderful capacity for listening, for thinking things out, and then coming back at 
you at a higher level of thought on the issue. At one point when the fetal experimentation 
furor was at its height, I had him come to speak at a meeting of the Harvard Medical 
Society. They thought they would make mincemeat of him. When he was finished with 
their questions, he had just destroyed their arguments. They really learned something." 113 

Justice Holmes once observed: 

There is nothing that I more deprecate than the use of the Fourteenth Amendment 
beyond the absolute compulsion of its words to prevent the making of social experi
ments that an important part of the community desires in the insulated chambers 
afforded by the several States, even though the experiments may seem futile or even 
noxious to me and to those whose judgment I most respect. 114 

And Holmes's frequent partner in dissent, Justice Brandeis, added to that thought in one 
of his opinions: 

To stay experimentation in things social and economic is a grave responsibility. Denial 
of the right to experiment may be fraught with serious consequences to the Nation. It 
is one of the happy incidents of the federal system that a single courageous State may, 
if its citizens choose, serve as a laboratory; and try novel social and economic experi
ments without risk to the rest of the country. 115 
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Such social experiments seem to me to be at least as important to the public good as fetal 
experiments. They are not at present conducted as scientifically as fetal experiments. 116 

But when they affect medical science, it is in the power of medical scientists to attempt to 
make them more scientific. At one point during the negotiations over fetal research 
legislation in Massachusetts, an observer described a meeting between legislators and 
researchers with disgust: "There they were, some of the biggest names at the Harvard 
Medical School standing up like schoolboys to describe their work and ask, 'Please, Mr. 
Legislator, may I go on with what I am doing?"'1l7 In the social experiment in major
itarian democracy that involves us all, it is sentiments such as the one expressed in that 
statement that present the gravest threat to success. Even the greatest medical researchers 
count as only one when it comes time to vote. If their influence is to be any greater than 
that, it will have to come through the power of the facts and thoughts that they have to 
share with the rest of society. And to share those facts and thoughts, there is no choice for 
them but to enter an arena in which one may not only inform but also be informed, not 
only persuade but also be persuaded, and not only gain way but also give it. 
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DISCUSSION 

DEAN WILLIAM SCHWARTZ (Boston University School of Law): I would like Dr. Perpich 
to comment on a point raised by Mr. Baron. He referred to the issue of compliance with 
the NIH standards and guidelines. I think the real development may come not from the 
government regulators, but from the instigation of private individuals who, when 
injured, bring a private lawsuit for damages. Will compliance with the federal standards 
be a defense to that private common-law action? 

DR. JOSEPH C. PERPICH (Cenex Corporation): My response is that we have a system that 
has worked thus far. The federal regulators are coming in, are accepting some stan
dards, and are developing their own. When the tort suits come, if they come, I think we 
have a corpus of regulatory law and standards that will be helpful in terms of the suit 
before the court. 

DEAN WILLIAM SCHWARTZ: I think by analogy to other areas, it should be noted that 
compliance with the government standard would be evidence of due care, but not 
necessarily conclusive. It won't be a complete bar to the suit. 

DR. AUBREY MILUNSKY (Boston University School of Medicine): I would like to ask Dr. 
Albert Jonsen, what are the controlling ethical imperatives that govern corporate efforts 
in biotechnology? 

DR. ALBERT R. JaNSEN (University of California at San Francisco): You threw me a 
curve. I think there are three controlling imperatives relative to corporate developments 
in this area. The first one may sound odd, but I think it is perfectly ethical and 
reasonable. The first controlling imperative is making a profit. I put that as an ethical 
imperative, which people usually don't do, because I think that is the corporate way of 
stating a legitimate self-interest in making a living. I think that there is a legitimate 
principle of ethics called self-interest, but it's only one. I think they have a right-and, 
in fact, in some sense a duty-to make a profit in doing what they are doing. 

But there are two important additional ethical principles that pose limitations. The 
second one is not very surprising. It's "Do no harm." That is, corporate enterprises 
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have an ethical obligation to guarantee that what they do is safe in a variety of dimen
sions. There is the imperative of being a safe corporate body or producer, and of course, 
much of the effort of exercising oversight and control has to do with the safety. The 
third ethical imperative is probably the most difficult to express and even to think 
about. I can, on the spot, think of only one way of describing it, and that is to say that 
there must be appropriate development. I mean appropriate also in the etymological 
sense of fitting and what it is supposed to fit. The development has to fit genuine needs. 
I recognize, in saying that, that I open up a lot of questions. What are genuine needs? I 
only mention this third principle in order to note that, frequently, corporate endeavors 
do not meet needs but create needs. It's a marvelous ability of medicine to create its 
own needs. Often, major abuses come in creating a new disease that didn't exist before 
because you've got a medicine that can treat it. It seems to me that the underlying 
ethical question for the corporate developments in biotechnology has to do with the 
perception of what are, in fact, genuine needs. That would open up a great deal of 
debate about what constitutes a genuine need in society or individuals. I think that's the 
way I would start thinking about the problem. 

DR. JACQUES LoRRAIN (Sacred Heart Hospital, Montreal): It's fine to screen for genetic 
disease or to treat genetic disease. But I would like to come back to the matter of 
prevention. I would like to give you an example of what's going on in the Province of 
Quebec as far as law is concerned. We have legislation that enables a physician to 
withdraw pregnant women from work who would be exposed to mutagens or 
teratogens. This law makes it possible for women to be paid 50% of their full salary for 
the total length of pregnancy, and also for the breast-feeding period. I would like to ask 
Dr. Lederberg, Is it possible to have such a legislation here in the United States? I think 
that we have to take care of the woman who wants to bear children, and we owe this to 
the future generation. It is very important for the government to take care of nutrition 
and the environment. It is also very important for geneticists to be involved whenever 
genetic damage is possible. 

DR. SEYMOUR LEDERBERG (Brown University): My initial response is to applaud this 
policy and to lament the lag in this country's support of family services. But this policy 
also has drawbacks. The removal of one vulnerable class from working-place hazards 
reduces the pressure to correct the problem for others left at risk, although they may be 
intrinsically less sensitive. It also leaves uncorrected the possibility of contaminants' 
being brought home on the clothing of workers, as occurred with asbestosis. A more 
satisfactory solution would be to require health standards in the working environment 
that protect the more sensitive fetus and the pregnant woman, and therefore all of us. 

DEAN WILLIAM SCHWARTZ: Actually, Dr. Baram will be touching on this subject in his 
talk in the next panel. He has a project going right now at the Boston University School 
of Public Health with the National Science Foundation on biological monitoring in 
the workplace. 

DR. JACQUES LoRRAIN: Half of the salaries are given by the government, half come from 
the industry. 
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DEAN WILLIAM SCHWARTZ: You assume that we remember Joan of Arc because she had 
an inspired earning capacity. There are other factors. We remember Joan of Arc 
because of the pain and suffering she endured, and there are other legitimate human 
interests at stake in biological monitoring, including the right to privacy and confiden
tiality, and if a person is identified as someone who should be removed from the 
workplace, there may be countervailing considerations. 

MR. GEORGE J. ANNAS (Boston University Schools of Medicine and Public Health): 
When I was listening when you said that you were involved in abortion rights before 
Roe v. Wade, that you were invested in that activity and enjoyed the process, and that 
you thought the Supreme Court was spoiling your fun solving the problem. You 
couldn't stay involved in the political process of trying to change state laws. You almost 
seemed to me to be saying, with regard to fetal research statutes, that the process should 
go on almost for the process's sake. You liked the 50 states struggling through a process, 
and you argued that there are never any answers anyway, so that the best we can do is 
keep going on with the process. But why can't we just come up with the best answer that 
we can come up with and live with that, at least for a time? We have to do something in 
these situations. When women are pregnant, you can't tell them there's no answer. 
You can't say, "We can't tell you whether you can have an abortion or not." You have 
to tell them whether they can have an abortion or not. When a scientist wants to 
research with a fetus, she or he has to know whether it will be possible to do it or not. 
Why can't we have the best answer we can have and then have people arguc that it's not 
the right answer and try to change it later on? 

MR. CHARLES H. BARON (Boston College Law School): You raise a good point. I think, 
once again, the medium is the message. I value that criticism of me. I think you have to 
suspect somebody whose business is dialogue, dialectic, and argumentation, just as you 
have to suspect somebody whose business is experimenting for the purpose of producing 
truth and new means of therapy for other people. I am to be suspected. There's no 
question about it. I love to argue. It's my life's work. One of the reasons that I teach 
instead of practicing law is that I didn't have enough opportunity to argue in the 
practice of law. I didn't get into court often enough. 

DEAN WILLIAM SCHWARTZ: The courts are still congested, despite your absence. 

MR. CHARLES H. BARON: And despite my best efforts to try to get some of these issues 
into the courts. I'm half lawyer, half philosopher. One of the things to avoid is 
committing the genetic fallacy. What could be more appropriate for this meeting? The 
genetic fallacy is to think that just because you can see where this argument is coming 
from means that it's wrong. Sure, where it's coming from is the fact that I love this 
dialectic process, among other things. But I see it at work, and what is the alternative 
when you can't get people to agree on something? The Massachusetts fetal research 
statute was a much better statute than Jim Smith would have wanted initially, because 
of the involvement of David Nathan, who favored no statute. What came out of the 
legislative process was something better, and more important, what came out of it was 
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that the ideas of both of them were changed as a result of their arguing with each other. 
Why do people come to these conferences? You all had answers before you came. 

I found, when I first started dealing with the question of abortion in my classes in 
law school, that everybody knew the answer. I'd take a poll at the beginning of the class, 
and everybody knew what the answer was. The problem was that it wasn't the same 
answer. Some people thought absolutely that there is a right to life on the part of the 
fetus. Other people thought absolutely that it's just a lump of tissue. It's like removing a 
skin tag, to have an abortion. But the more we talked about it, the more people thought 
that they didn't know, and the more they would compromise. 

DEAN WILLIAM SCHWARTZ: Let me throw out an alternative to you that is common to your 
theme and to Dr. Lederberg's theme of eugenic sterilization. What about the proce
dure that has evolved in Massachusetts in the sterilization of the retarded. When a person 
is incompetent, we have a substituted judgment procedure in which the court appoints 
a guardian. Is that procedure appropriate to both fetal research and sterilization? 

MR. CHARLES H. BARON: I think that the courts are the appropriate place to decide 
sterilization questions. As to whether they are an appropriate place to decide fetal 
experimentation questions, the state of Massachusetts has already spoken on that. This 
friendly bill that was drafted by Jim Smith and Dave Nathan was later amended on the 
request of the medical community to include a procedure for prior court review. If you, 
the researcher, have doubts about whether you can really do your research, you just go 
first to your institutional review board and have them approve it. Then you go to the 
courts of Massachusetts or to the disctrict attorney; you've got your choice. Either the 
district attorney can say, ''I'm not going to prosecute you because this is acceptable," or 
you can ask the court to render a declaratory judgment in advance that this is accept
able. And for reasons that I have articulated at great length in other places, I think this 
is a terrific way to do it. It's really hard to know in advance what the answers are in 
general terms, but when you have a specific case, somehow or other, because you've 
got to come up with an answer, you negotiate the answer and gradually you develop 
principles. 

DR. AUBREY MILUNSKY: I am responding to Mr. Baron. I think that this is an abysmal 
situation. What has happened in Massachusetts is absolute devastation. The Mas
sachusetts Fetal Research Law has had not a chilling effect on fetal research, but a 
killing effect on fetal research. The consequence, for example, in one small avenue, is 
that fetoscopy is not possible in Massachusetts today. Citizens of the Commonwealth 
leave Massachusetts to go to Yale or elsewhere to have these studies done. Two things 
have occurred as a consequence of the bill that Mr. Baron talks about. I am not at all 
impressed by the process or the activity. I think you exaggerate David Nathan's pleasure 
in the process. I was part of that process, too. We were not at all happy in any 
dimension, because what has occurred is what was predicted: Women whose fetuses 
(and ultimately whose children) could benefit from the intercession of therapy by the 
use of fetoscopy, intrauterine transfusion, remedy through fetoscopy, and so forth do 
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not benefit. All of that progress has been stilled in this state. It is not satisfactory to say, 
well, it can be done elsewhere. That is certainly not an answer. 

MR. CHARLES H. BARON: Can I answer in order to say that things have been slightly 
exaggerated? It's perfectly acceptable to do fetoscopy in Massachusetts under the statute. 
The problem is that you can't experiment when you don't know how to do it on some 
fetus that's scheduled for abortion in order to be able to develop the capability to do it. 
That's all. 

DR. AUBREY MILUNSKY: That's a complete absurdity to say you can do fetoscopy. You 
cannot do fetoscopy in Massachusetts because no one can perfect the technique to do 
it. 

MR. CHARLES H. BARON: But they can perfect it at Yale and move to Massachusetts. 

DR. GISELLE TOTH (Creative Strategies International): I would like to make a comment 
in defense of industry. I have spent 17 years in industry, and I can tell you that, had it 
not been for industry, we wouldn't have been able to see some genetic engineering 
products coming to the marketplace in such a rapid time. Dr. Perpich, we have about 
200 small genetic-engineering firms across the country. Most of these small companies 
are dependent on corporations for financial support, corporations that have substantial 
equity shares in time. Do you see any tendency for these small firms to become part of 
the large corporations, either by becoming subsidiaries or by being completely engulfed 
by them? This would mean that corporations would have control over research projects 
more or less performed on a contract basis by the smaller companies. 

DR. JOSEPH G. PERPICH: My quick answer is yes. The nature of the private markets and 
the system in this country is that the small are often gobbled by the big, and that the big 
are even gobbled by the bigger. You see a lot of that these days in the Wall Street press. 
But for everyone of those, you've got scores of other little companies being created by 
venture capital and other equity investments. Genex, where I was for two years, is still 
standing on its own two feet. It has many equity investments, but it is getting enough 
revenue through a variety of devices to continue as it is. The question will always be 
whether a large company will take it over. It depends a lot on the private markets, but 
my view is that that's healthy and good for that kind of exchange and that there will be a 
lot of others coming in. I've come to know about the entrepreneurs, and they don't like 
large organizations, and if they do sell out, they frequently go and create other com
panies of their own. You also see that in Silicon Valley in California. So I'm not too 
troubled by that. But you're right. That's always a problem if you're a small company 
chairperson and president. You're always a little nervous about this, particularly if it's 
your company, but you've gone public and are subject to the whims of Wall Street. In 
the main, it's a healthy system. 

DEAN WILLIAM SCHWARTZ: I would supplement, however. I think that the venture 
capital market system does protect the small company. It does enable it to raise capital 
that would otherwise be unavailable. The danger of the swallowing up by the con-
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glomerate, though (and I have served in some conglomerates and some subsidiaries
sometimes a law school is a subsidiary of a university), gives overemphasis to "ethical 
imperative number one," namely, profit to the detriment of other factors like safety. 

MR. TERRY GoLDBERG (Executive Director, Committee for Responsible Genetics): Dr. 
Perpich, you noted that we're involved in a biological revolution of an unprecedented 
scale. The new industry will have its impact across all of the industries-and therefore, 
the consumers of the products of those industries-with the prospect of wide-ranging 
impacts. We have a regulatory system of the NIH and guidelines of the Recombinant 
DNA Advisory Committee (RAC). As you and Dr. Martin Alexander have noted, the 
membership of the RAC does not include those who can comment on potential 
problems, such as agronomists and ecologists, who may have some perspective on 
environmental problems related to releasing newly modified organisms. I find that the 
continued regulation of the industry on a voluntary basis by the RAC presents serious 
problems from the perspective of protecting the public health. I would like you to 
comment on the Industrial Biotechnology Association's perspectives on the need to 
create another structure that will encompass a broader representation than the RAC, 
such as that proposed by the report recently published by Rep. Albert Gore's Subcom
mittee on Investigation and Oversight of Science and Technology Committee, which 
recently published a report on environmental release of modified organisms, suggesting 
that the recombinant DNA Advisory Committee not continue to regulate in that area, 
and that another structure be formed. 

DR. JOSEPH G. PERPICH: You always ask tough questions. Let me give you three quick 
responses. One is that it's voluntary compliance for research and development; it is not 
voluntary compliance for products. Once you get a product, you come under the 
relevant regulatory agencies: the FDA and particularly the EPA. Therefore, all the 
pharmaceutical products come under the aegis of the FDA and are regulated. 

You raise a very important point that I touched on briefly, and that is the question of 
the system for products in the environment. That is a tough one, and as you point out, 
the RAC does not have that confidence. The question from my point of view is: Should 
it playa role here? The NIH is examining that question based on the kinds of issues you 
raised. People say that perhaps there should be a committee in the Environmental 
Protection Agency and that the NIH should not have a role here. My view is-and I 
can't speak for the EPA although I'm on their task force-that the NIH should expand 
that committee and continue in its role because the system has worked superbly from 
my perspective, thus far. We've had a national monitoring system. I think that, if we 
add those people, the committee can continue, particularly in the area of field testing, 
and that the EPA will be implementing regulations akin to those of the FDA. Then 
we'll see if that system works, and if it doesn't, or if there are problems in assessments 
and the like, then the EPA has sufficient authority for regulation in this area. It is one 
that I think Congress, the executive branch, and public and private groups have given a 
lot of thought to. I would like to see the present model, which works in the phar
maceutical area, work in the environmental area. But I realize that's an open question. 
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Ms. ROBIN BLATr (Massachusetts Department of Public Health): I have a few very easy 
questions. First, I wonder if any or all of the panelists could give the audience some 
examples of the kind of research that is done on fetuses or the kind that medical 
professionals might like to do. Second, when a woman gives informed consent, is she 
told what the research is? Third, if the physician who performs an elective abortion 
does obtain informed consent from the woman to do research on the fetus, but the 
physician himself or herself does not have a research protocol in progress, are the 
fetuses sent to another institution? The last question I wanted to ask is: How are the 
fetuses disposed of in Massachusetts? 

MR. CHARLES H. BARON: With respect to the kind of experimentation that researchers 
either are doing or would like to be done, I've had some difficulty finding out from the 
researchers whom I have spoken to what it is that they have been frustrated from doing. 
Dr. Milunsky mentions one thing, fetoscopy, and this new chorionic villus biopsy is 
also questionable. There has not been an awful lot that I have been able to get out of 
researchers that they have been frustrated from doing. Maybe there are some things that 
they would like to do. There were things that were done before 1973. Second, most of 
that is being done in one place or another. Concerning how fetuses are disposed of in 
Massachusetts, the requirement is that they be disposed of in some sanitary fashion; 
presumably they are incinerated. 

DR. AUBREY MILUNSKY: Burial and death certificates, if 20 weeks and above, are re
quired, and a common grave is acceptable after that. Otherwise, cremation is available 
before that time. Fetal research is not done. It's the law. There are all kinds of other 
possibilities besides fetoscopy. For example, the pharmacokinetics of drugs. You can't 
find out if you can remedy and help the fetus in Massachusetts through pharmacokinet
ic studies, for example, find out drug concentrations in the fetal liver. That's called 
grave robbing in Massachusetts law. 

DR. SEYMOUR LEDERBERG: Neither can you detect mutagens or teratogens that might be 
present in the amniotic sac, which you would like to determine for the protection of the 
mother. 

DEAN WILLIAM SCHWARTZ: In response to your question about supposing that the 
mother does not know that the fetus is going to be used for research, by definition there 
would be no informed consent under those circumstances. 

DR. LEE ROGERS (Attorney, Washington, DC): Dr. Perpich, you mentioned the biolog
ical weapons convention. Was it your suggestion that, because of the convention, 
recombinant DNA research does not present the possibility of developing biological 
warfare weapons? 

DR. JOSEPH C. PERPICH: No, I didn't mean to imply that. What I was saying was that the 
U. S. Defense Department's sponsorship of such research and any use of this tech
nology for these purposes is prohibited under that convention. I should also make the 
point that, currently, there are much more effective, naturally occurring agents that 
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can be used than those that could be developed by the use of this technology, for 
purposes of biological warfare. But yes, there is that potential with this technology, and 
therefore, it is very important that our government say what it said. 

DR. LEE ROGERS: Well, the point is that, right now, there's approved research by the 
Defense Department, some of it classified and some of it not classified. Whether or not 
it is used for biological weapons purposes or for some innocuous purpose depends on 
the intent of the holder of those research data and not on the innate nature of the 
research and the recombinant DNA research going on in that area. 

DR. JOSEPH G. PERPICH: Yes, the Defense Department supports a great deal of that 
research. As far as I am aware, all of it is open and unclassified. 

DR. LEE ROGERS: You don't know that. 

DEAN WILLIAM SCHWARTZ: I think I can best express the sentiments of everyone in the 
audience by telling one very brief anecdote. A person once walked into a store and 
encountered an angel sales clerk and asked, "What do you have on sale here?" The 
angel said the customer could have anything he wanted for nothing. Just ask. And the 
customer asked, "If I can have anything I want, I want freedom from fear, want, 
hunger, and poverty for the entire world." The angel responded, "Sir, we don't sell the 
fruits here, just the seeds." Given the strictures of time, we may not have given you the 
fruits, but hopefully, we've given you the seeds. 
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INTRODUCTION 

Much of this conference has been concerned with issues created by the "New Genetics," 
however that be defined. We have turned in this closing session to a much less spectacular 
issue, but an issue that, in the aggregate, will probably impact, directly or indirectly, on 
just as many people as any of the other issues covered at this meeting. I refer to the 
question of the genetic implications of a wide variety of potentially mutagenic exposures 
in the workplace and the environment. 

Much of the early concern about environmental and workplace exposures was di
rected toward the somatic consequences, primarily cancer and lung disease; out of this 
concern has arisen a wide array of legislation protecting workers and providing for com
pensation when it is deemed appropriate. More recently, genetic considerations have 
been beginning to enter into legislation and regulation, and legal actions based on genetic 
considerations are being initiated. Public concerns (to which geneticists have contributed 
rather freely), coupled with inadequate knowledge, are finding expression in a variety of 
ways. My general thesis is that, for lack of appropriate data, this public concern may 
force-is forcing-inappropriate actions; with current technology, major steps can be 
taken to acquire the data necessary to more intelligent courses of action. 

SOME RECENT LEGAL DEVELOPMENTS 

It will set the stage for my later comments if at the outset we consider briefly some of 
the recent legislative or administrative actions in which genetic considerations figure. 
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458 JAMES V. NEEL 

1. The U.S. Congress has recently enacted legislation (the Nuclear Waste Policy 
Act, P. L. 97-425) requiring a plan for the disposal of high-level radioactive waste by 1985. 
The responsibility for developing this plan has been assigned to the Environmental 
Protection Agency (EPA), whose proposal [40 CFR Part 191 (Proposed)], as modified by 
an appropriate review process, is now almost ready for implementation. The perceived 
health effects of the stored waste, both somatic and genetic, are the driving consideration 
in the preparation of this proposal. Clearly, such a plan is timely (some would say, 
overdue), but I am struck by the fact that, in reaching an assessment of the potential 
genetic effects, the EPA, drawing principally on the so-called BEIR I report (1972), has 
been forced to resort to linear extrapolation three orders of magnitude beyond the existing 
data, which data, in their genetic aspects, are primarily derived from experiments with 
mice. As the EPA (20/4-80-014) estimates that the geological repositories for the waste 
will each cost somewhere between $8 billion and $10 billion l and that the situation will 
require 8-10 repositories, large sums are involved. It is essential that these repositories be 
planned with an adequate margin of safety. The exposures to the public from these 
repositories are, however, projected to be only a fraction of the "normal" exposure from 
background radiation, and, in fact, at this stage in the fuel cycle, the radiation that the 
public will receive from this material, with present storage plans, is projected to be less 
than it would receive if the material had never been mined. 

2. A second example pertains to the presumed "health effects" (including the genetic 
effects) of the low-level exposures of military veterans who participated in the testing of 
nuclear weapons in the American Southwest in the 1950s, as well as of civilians living in 
the vicinity of the test sites. Although most of the concern is currently directed toward an 
increased risk of neoplasms, legal actions are also being brought with respect to the genetic 
aspects of the exposure (e.g., Civil Action No. 79-29 in the U.S. District Court for the 
Eastern District of Pennsylvania). The U. S. Congress has very recently responded to the 
concerns expressed by military veterans about the delayed effects of these exposures by 
mandating a study of health effects that it is understood will be directed toward the genetic 
as well as the somatic effects of the exposures (Public Law 98-160). The Veterans Admin
istration has requested a committee to make suggestions concerning a possible protocol. 
The average exposure of these veterans, whose exposure was monitored by film badges, is 
estimated to be less than 1 rem. As one involved, as a consultant to the Veterans 
Administration, in the design of an appropriate study, I suggest that extreme care must be 
exercised in the discharge of this mandate. Radiation biologists, with few exceptions, 
accept at low dose levels some version of the linear hypothesis of radiation effects. 
Accordingly, we must accept the probability that, among those veterans, there are some 
who have sustained a mutation in consequence of this exposure, a mutation that could 
find expression in their offspring. By an extension of current practices, this could be 
termed a service-connected disability. If, however, our current estimates of the sensitivity 
of human genetic material to radiation are even approximately correct (see below), then 
these relatively few mutations will increment those occurring spontaneously in a very 
minor way and will be impossible to identify individually as radiation-produced. Now, a 
very real and well-recognized danger in an epidemiological study wherein the agent of 
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concern is at such a low level (assuming the correctness of the calculations concerning 
exposure) is that, if a sufficient number of indicators of an exposure effect are pursued, by 
chance one or several among them will appear to indicate a positive effect at a statistically 
significant level. These will receive attention, whereas those equally deviating in the 
opposite (antihypothesis) direction will be ignored. The result will be an acceptance of a 
much larger effect than exists (i.e., a "false positive" error2), a result of service neither to 
the veterans nor to the public, and almost certainly leading to legal action with reference 
to indemnification. 

3. A third recent example of a legal action stemming in part from the perceived 
genetic effects of radiation involves exposure to radionuclides. In June 1981, the Sierra 
Club filed suit in the U. S. District Court for the Northern District of California, alleging 
that the EPA had failed to discharge a nondiscretionary duty to propose standards for 
exposure to radionuclides under Section 112 of the Clean Air Act, inasmuch as the EPA 
had, in November 1979, listed radionuclides as a hazardous air pollutant. In September 
1982, that district court ordered the EPA to propose standards by March 29, 1983. The 
agency promulgated such standards in the Federal Register of April 6, 1983 (pp. 15076-
15091) [40 CFR Part 61 (AH-FRL 2324-3) Standards for Radionuclides]. These regula
tions have been resoundingly challenged by the FMC Corporation, in apparent conse
quence of which Administrator William Ruckelshaus has requested the Science Advisory 
Board of the EPA to review "the process by which the Agency estimates human cancer 
and genetic risk due to radionuclides in the environment." The EPA's calculations of 
"health effects" follow the format employed in dealing with the risks created by the 
proposed geological repositories for high-level radioactive waste. Again, the extrapolations 
are three orders of magnitude beyond the present imperfect base ofknowledge, and again, 
the costs of implementing the regulations based on such imperfect knowledge entail large 
sums of money (Memorandum, Office of Management and Budget, December 1983: 
EPA's Standard-Setting for Toxic Pollutants), although well below the sums involved in 
the disposal of high-level radioactive waste. 

These three examples, with which I happen to have had some personal involvement, 
serve to make the point that concerns about the genetic consequences of a variety of 
environmental exposures are increasingly finding expression in regulations and legal 
actions. Now, let us briefly consider the genetic knowledge on which these actions are 
based. 

THE PRESENT STATE OF THE DATA BASE ON THE GENETIC EFFECTS OF RADIATION 

The primary data base on which to base legislation concerning the genetic effects of 
the exposure of humans to radiation is derived from extensive experiments with mice. 
These are carefully and meticulously performed experiments that, by the very rigor with 
which they were performed, have made clear the complexity of the problem and the issues 
inherent in extrapolating from one species to another (cf. particularly the various reports 
of the Committee on the Biological Effects of Ionizing Radiation of the U. S. National 
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Academy of Sciences and of the United Nations Scientific Committee on the Effects of 
Atomic Radiation). Based primarily on the studies of the Russell group at the Oak Ridge 
National Laboratory and the Lyon group at Harwell, it has been estimated that, in round 
terms, the amount of acute gamma radiation that will produce the same frequency of 
mutation in mice as occurs spontaneously is approximately 40 rem units. In the most 
recent extrapolations of the former committee from these data to the human situation, it 
has been suggested that for low-level chronic or intermittent exposures (the more usual 
human experience), the doubling dose is to be found within the range of 50 and 250 rem. 
However, the experimental data have been collected for the most part at acute doses 
ranging from 50 r to (for some end points) over 1,000 r, and although the genetic response 
is linear (or linear quadratic) within this range (until the highest doses are reached), the 
potential for error in extrapolating from these findings to the results of the exposures from 
properly stored high-level waste or ambient radionuclides is clear. Furthermore, in recent 
years, the growing appreciation of differences among genetic loci, strains, and mam
malian species regarding mutation rates has raised numerous questions concerning the 
error to be attached to that estimate of 40 r and the limits to extrapolation from mouse to 
human, reviewed by Denniston,3 Neel,4 Kohn,5 and Lyon. 6 

Human data concerning the genetic effects of radiation stem predominantly from 
follow-up studies in Hiroshima and Nagasaki. The early data dealt with "complex" 
indicators of a genetic effect, primarily the frequency of congenital defects and death prior 
to the age of reproduction in the children of survivors within the zone of increased 
radiation. These are very "impure" end points; an increased mutation rate would be only 
one possible explanation were the frequency of these events to be elevated in the children 
of survivors within the zone of increased radiation. For this reason, the studies have 
required collecting a considerable number of data on extraneous variables, such as so
cioeconomic status and inbreeding, which must then be considered in the analysis. 
Furthermore, to develop an estimate of the doubling dose from these indicators, assump
tions must be made concerning the extent to which mutation in the preceding generation 
contributes to the frequency of these indicators. More recently, as the appropriate cytoge
netic and biochemical techniques have become available, studies have been initiated on 
the frequency of sex chromosome aneuploids and reciprocal translocations and of muta
tions altering the electrophoretic behavior of proteins or the activity of enzymes. These 
indicators lend themselves to more clear-cut interpretations. The number of children ever 
to be born to parents receiving significant amounts of radiation is 25,000, but by no 
means all these children are available for study. As doses are currently calculated (see 
below), the conjoint parental gonad exposure is approximately 60 rem. 

Several years ago, in a reanalysis of all the relevant human data accumulated since 
the study was initiated shortly after the cessation of World War II, we estimated that the 
doubling dose of acute radiation for humans was approximately 160 rem. 7 (The dose must 
be expressed in rem units [roentgen-equivalent-man) because of the mixed [gamma and 
neutron) nature of the radiation exposure.) The error of that estimate was indeterminate, 
but its lower (5%) bound undoubtedly overlapped with the upper bound of the 40-rem 
figure quoted earlier for mice. The data are not adequate for any test of the linearity of the 
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relationship between exposure and genetic effects at low doses. Unfortunately, even as 
that estimate became available, serious questions were being raised concerning the radia
tion exposures that had been assigned to the survivors by consultants to the organization 
(the Radiation Effects Research Foundation) under whose aegis the genetic studies have 
been performed. A thorough reappraisal of the organ doses sustained by survivors is in 
progress; it is clear that the estimates of exposure will ultimately be revised downward, but 
the uncertainties at this time preclude any meaningful revision of the doubling-dose 
estimate given above. 

THE PROSPECTS FOR IMPROVING THAT DATA BASE 

Relatively little work is in progress on the genetic effects of the radiation of mice at 
present. With respect to humans, the types of studies in Japan just mentioned continue 
and will result in a substantial improvement in that data base. 

In addition, the human data base can be improved in at least two different ways. The 
first is by an extension of studies such as those carried out in Hiroshima and Nagasaki to 
additional populations; the second is by the development of new technologies that will 
render the study of each child in a series more informative. 

With respect to the first of these objectives, the Nuclear Regulatory Commission has 
sponsored a compilation of groups receiving unusually high radiation exposures 
(NUREG/CR-1728). This report suggests that within the United States, some of the 
principal candidate cohorts would be the children born to (1) persons engaged in the 
development and testing of nuclear weapons; (2) uranium miners; or (3) workers in 
nuclear shipyards or at power reactors. A group of unusual interest, although small and 
disadvantageously dispersed for study, are the children born to individuals who have 
received abdominopelvic radiation and chemotherapy for malignant disease. The size of 
these cohorts of children and the total radiation exposures of their parents are unknown 
but are almost surely smaller than the size of the Hiroshima-Nagasaki cohorts. Thus, the 
information yielded by anyone of these cohorts will be so limited that any decision to 
undertake a study will probably (and should) be motivated as much by sociopolitical as by 
scientific considerations. 

With respect to the second of the ways of improving the data base, at least two 
promising new technologies are in sight. A technique termed two-dimensional poly
acrylamide gel electrophoresis, coupled with sensitive staining procedures, permits visu
alizing the protein contents of a cell in a detail impossible until recently. Our group has 
for several years been attempting to apply this technique to the study of mutation. 8, 9 In 
this setting, a mutation would manifest itself as a protein moiety not present in compara
ble preparations from the parents. The principal altemative to mutation as an explanation 
for such a moiety would be a discrepancy between legal and biological parentage, a 
possibility that can be detected with high accuracy with current procedures. A particular 
effort is being made to develop computer algorithms that will lighten the tedium of 
scoring the gels. 10, I I Should the effort prove successful, the amount of information that 
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can be gathered from each person in a study cohort might be increased by an order of 
magnitude over what is currently possible. 

The other possible improvement on the scientific horizon, but somewhat further off, 
involves the study of mutation at the ultimate (the DNA) level. The principle is very 
simple: as in the approach focusing on proteins, one seeks for a DNA characteristic in a 
child that is not present in either parent. At present, such a search appears to be a quite 
laborious procedure, and technical developments are necessary before the approach will 
become practical. 

These new technologies can, of course, be applied to experimental organisms, such 
as the mouse. They should permit carrying the study of the genetic effects of radiation to 
levels well below those employed in the past. They have the additional important feature 
that the indicators of a radiation effect can now be identical in mice and humans. Even 
so, I rather doubt whether, for the foreseeable future, society is prepared to support the 
massive studies necessary to test the linear hypothesis in a critical fashion at very low doses 
of radiation, of the order of up to 5 r. Thus, unless studies at doses of, say, 10-20 r 
conclusively reveal departures from linearity of the regression of effect on dose, radiation 
geneticists will continue to make the assumption of linearity as the most conservative 
approach to this difficult question. 

TORT LAw AND GENETIC RISKS 

With or without the improvements in the data base that could result from the 
techniques that have just been so briefly described, it seems very probable that tort law will 
have to deal increasingly with the question of genetic risks in the next decade. Genetic 
considerations will continue to enter into regulations designed to protect the public, and 
those whose exposures exceed certain specified levels and who later encounter a possibly 
genetic problem in their offspring will undoubtedly, on occasion, seek legal redress. 

A precedent for proceeding in this difficult situation may be provided by develop
ments with respect to indemnification for malignant disease that might be attributed to 
radiation exposures. BondI2- 14 and Oftedal et al. IS have suggested that, in the event of 
the development of a variety of possibly radiation-related malignancies, the prototype for 
which is chronic myelogeneous leukemia, one compute a "probability of causation," 
using Bayes theorem. This approach requires an empirically derived estimate of the 
probability of developing the tumor under consideration per person year per rem ex
posure, as well as accurate baseline data on the "spontaneous" frequency of the event. 
Compensation would be initiated at some arbitrarily defined, probability-of-causation 
level and would increase with increasing probability up to some level at which full 
compensation is reached. This principle has been incorporated into proposed legislation 
for indemnifying for the somatic effects of radiation (e.g., S. 921, 98th Congress, Radi
ogenic Cancer Compensation Act of 1983), and Section 6 of the Orphan Drug Act of 
1982 (P.L. 97-414) directs the Secretary of Health and Human Services to 
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devise and publish radioepidemiological tables that estimate the likelihood that per
sons who have or have had any of the radiation related cancers and who have received 
specific doses prior to the onset of such disease developed cancer as a result of these 
doses. 
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There are at this moment two very practical difficulties in implementing the genetic 
equivalent of the approach that I have just described. First, as the reader should by now 
have gathered from this chapter, we cannot at present estimate the genetic doubling dose 
of radiation for humans with the same accuracy with which we can estimate the cancer 
doubling dose (and even for the latter, the uncertainties, especially at low levels of 
exposure, remain uncomfortably large). As I have emphasized, studies now in progress in 
Japan should result in significant advances in our understanding of the issue, but there is 
an urgent need for additional studies employing new technologies. 

The second difficulty is more vexatious. The circumstance under which it is most 
likely that genetic damage will be claimed is a congenital defect in a child. From the 
etiological standpoint, major congenital defect constitutes a very mixed bag indeed. To a 
first approximation, perhaps 10% of major defects can be attributed to fresh mutation (all 
types) in a germ cell of one parent or the other in the preceding generation. This is the 
fraction that would respond simply and directly to an increased mutation rate. It includes 
syndromes due to an array of chromosomal abnormalities and such dominantly inherited 
syndromes as achondroplasia, Marfan syndrome, neurofibromatosis, and retinoblastoma. 
The remaining 90% of such defects either are nongenetic, are related to the action of a 
teratogen or maternal disease, or result from the interaction of a complex genetic pre
disposition and poorly understood factors of the maternal environment. Some, such as a 
variety of malformations of the skeletal system, are inherited in a recessive fashion. 
Although radiation-induced mutations will contribute to the frequency of these latter, 
etiologically more complex entities, it is not in any simple or direct way. Applying the 
principle of proportionate risk to the clearly genetic entities will be straightforward, but 
not so for the others. Because, depending on the definitions employed and the care with 
which a cohort of children is studied, at least 2%-3% of children have serious major 
defects (including mental retardation and handicapping deficiencies of vision or hearing), 
a rather considerable potential group for consideration is at issue. 

It seems unwise at this point-given the uncertainties in the data base, uncertainties 
to some extent to be dispelled in the near future as more data come in-to open the 
discussion of an actual indemnification schedule. On the other hand, as it seems unlikely 
that the genetic doubling dose of radiation, which is gonadal dose, is less than the average 
of the doubling doses for the various radiation-related malignancies, and as the lifetime 
expectancy of a malignancy in a population is considerably greater than that of congenital 
defect as this is usually defined, it can be predicted that, on any reasonable schedule, 
indemnifiable claims for genetic damage will be much less frequent than for somatic 
(cancer) damage. 
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THE COST OF IMPROVING THE DATA BASE VERSUS THE COST OF NOT 
IMPROVING IT 

I cannot put a price tag on the studies that have been suggested, but it will be high. In 
this context, it is of some importance to consider the cost of not doing studies. The studies 
to be performed would be of two principal types, one consisting of large experimental and 
epidemiological studies of the type that I have mentioned, and the other of studies 
elucidating the basis for the many congenital malformations. The latter will occur in due 
course with reasonable funding, but the former will require special encouragement. 

Without further studies, we can be certain of a continuation of the current atmo
sphere of uncertainty. With appropriate studies, I would suggest that, within the next 10 
years, we might reduce by one half the range of uncertainty regarding the human genetic 
doubling dose of radiation. I would hope that, during the discussion period, the members 
of the legal profession at this meeting will express an opinion about the usefulness of such 
clarification. It could be that, in practice, it would not be as useful as I believe. I hasten to 
add that, useful or not, I would advocate further studies for their value to radiation 
genetics-but the funding issue would undoubtedly be simplified if there were practical 
goals as well. 

SOME PARTICULAR DIFFICULTIES IN EVALUATING THE GENETIC IMPLICATIONS OF 

CHEMICAL EXPOSURES 

Thus far, we have been exclusively concerned with the issue of the genetic conse
quences of radiation in the workplace and the environmenL Difficult though this issue 
be, it does not compare with the issue of potentially mutagenic chemicals. With ex
posures to ionizing radiation, because attenuation by the tissues follows rather simple 
physical laws, it is possible to estimate gonad doses with some accuracy. This is not the 
case with the chemical exposures. 

One of the most publicized recent chemical exposures in this country was the Love 
Canal situation, where residence in an area that was a former chemical-waste dump was 
alleged to be associated with an increased frequency of congenital defect and illness 
among the children born to the residents. Without passing any judgment on the situation, 
I point out that attempts to characterize the exposure levels of these individuals and the 
cytological consequences to their somatic cells can only be described as chaotic, 16, 17 and 
the responsibility for this situation rests far more with the official handling of the situation 
than with the scientists concerned. Although this may be an extreme example, I do 
believe that establishing with any accuracy the gonadal doses of a potentially mutagenic 
chemical encountered by an individual in the environment or the workplace is going to be 
well nigh impossible. 

In the face of these uncertainties, I suggest that the only way to proceed in evaluating 
this problem is by an extension of the "worst-cases" approach advocated with reference to 
radiation exposures. That is to say, properly designed studies should be carried out on the 
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highest risk groups that can be identified before political pressures force studies of much 
less appropriate groups whose study is also intrinsically more difficult because of such 
factors as dispersion and poorly documented exposures. Whereas, however, with radiation 
one can establish radiation categories and so conduct (more powerful) regression-type 
statistical analyses of the data, with the chemicals it will be simply a matter of "exposed" 
versus "nonexposed." If an apparent effect emerges in a group of children whose parents 
are drawn from a variety of chemical exposure categories, I would not underestimate the 
difficulty of trying to rank the chemicals in the order of their risk. If, on the other hand, 
no apparent effect emerges under the most adverse circumstances that society can define, 
in a combined sample of the appropriate size, the public should be appropriately 
reassured. 

In considering studies of the effects of chemical mutagens, we tend to seek out exotic 
exposures. This may not be necessary. In 1977, Yamakasaki and Ames l8 reported that an 
extract of the urine of persons who smoked between 15 and 44 cigarettes a day increased 
the rate of mutation of bacteria in the Ames test on the average of about threefold. Urine 
from nonsmokers revealed no such effect. Cigarette smoke condensate has been shown to 
produce many dose-related lesions in the cellular DNA of cultured human lymphocytes, 
as measured by sister chromatid exchange (SCE) induction. 19 Heavy smokers show an 
increase in chromosomal aberrations in blood lymphocytes relative to nonsmokers. 20 

Finally, there is evidence that cigarette smokers show an increase in SCEs, 21-23 although 
there is not complete agreement on this point. 24 Thus, heavy smokers may be one of the 
genetic "high-risk" subpopulations-and there is still a sufficient number of them for a 
rather extensive study. 

THE ISSUE OF CREDIBILITY WITH A SUSPICIOUS AND CYNICAL PUBLIC 

The final topic that I would like to touch on is the issue of credibility in this arena. 
The sums of money necessary for proper studies will almost certainly have to come from 
governmental sources, although the actual study may be performed either by a govern
ment laboratory or by a group based in a university or a consulting firm. The fact of 
ultimate government sponsorship, even if no governmental laboratory or center is directly 
involved in the study, will unfortunately render the findings, especially if they are basical
ly nonfindings, suspect in the eyes of many who, rightly or wrongly, perceive a past lack of 
sensitivity of government to the issues involved. 

I would hope that, in the discussion period, those of you who represent the legal 
profession would suggest the administrative framework that would render the findings of 
extensive studies most acceptable to the public. Let me raise a possibility, which I suspect 
will elicit strong responses, pro and con. From time to time, the President of the United 
States appoints so-called blue ribbon committees or commissions. Is something of this 
nature needed, to sift conflicting claims, promulgate guidelines, or perhaps even sponsor 
certain critical observations? Or is it sufficient for a position to evolve slowly, on a case-by
case basis, over the next decade? 
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It is now just a bit more than a decade since the thoughts of scientists and policy makers 
were preoccupied with the recombinant DNA controversy. We are now told that this was 
a tempest in a teapot-that "without doubt, almost all fears and concerns over recombi
nant DNA expressed in the early days of its advent have been laid to rest. "1 The needless 
alarm notwithstanding, the manner in which the affair was handled is also portrayed as a 
proud moment for science, when scientists recognized their social responsibilities and 
voluntarily suspended potentially valuable work until secure that it could be pursued 
safely. 

I would like to suggest that neither of these propositions is true, that, on the contrary, 
this is a doubly dangerous mythology, for it has not been demonstrated that recombinant 
DNA technology is either benign or without danger, nor is it clear that scientists have yet 
learned the lessons of Hiroshima and Nagasaki: having looked their social obligations 
squarely in the eye, scientists were the first to blink. 

Concerning the question of the alleged safety of recombinant DNA technology, I 
would preface my remarks by acknowledging that it represents a major and revolutionary 
technology whose importance cannot be underestimated. One cannot be even slightly 
familiar with the details of this work without becoming excited and enthusiastic about its 
potential, and I am no exception to this general rule. By means of this technique, we have 
learned an immense amount about cellular biology and, in particular, about the cancer 
problem. It is quite clear that we have already benefited enormously from using these 
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techniques. These facts neither contradict nor interfere with my main theses, which 
question the seriousness and thoroughness with which we have evaluated the risks of this 
technology . 

RISK AND THE CLASH OF PROFESSIONAL VALVES 

If we put the issue of conflict of interest aside for the moment, it is important to 
recognize that we all approach matters of risk with a certain bias. Mine are derived from 
the public health and medical professions rather than from the legal and laboratory 
professions. Let me explain. 

The disciplinary biases that I am most concerned about here are the ones that involve 
differing tolerances for the various consequences of uncertainty or error. In the legal and 
laboratory professions, there is a low tolerance for what statisticians call the Type I error 
(what some call a false positive). Thus, for the legal professions, a person is innocent until 
proven guilty, and it is better to let a guilty person go free than to punish an innocent one. 
Likewise, for the laboratory scientist, it is better to leave the state of the art as it was than to 
accept a false proposition. Both of these disciplines employ elaborate safeguards to prevent 
Type I errors. In the legal profession, these safeguards use the entire judicial machinery, 
including constitutional guarantees, rules of evidence, and so forth, and in the laboratory 
professions, they are embodied in the system of controls, experimental procedures, and 
statistical tests that prevent the acceptance of results that could have been due to chance. 

In medicine and public health, by contrast, the tolerance for Type I errors is consid
erably lower than tolerance for the reverse, the Type II, for false negative, error. An indi
vidual who presents with an acute pain in the belly is presumed to have an appendicitis 
until the physician is shown otherwise because the downside risks of missing this diagnosis 
are even more serious than the complications of major surgery. Likewise, in the public 
health profession, it is deemed more desirable to err on the side of safety and health than 
the reverse. 

The relevance of all this to the recombinant DNA controversy is that the concerns 
expressed were, at least in part, those of public health and safety, whereas the standards of 
evidence were those of the laboratory and legal professions. It is understandable that we 
should have a clash of values. What is most interesting is whose values won out. 

ENTER THE TECHNOLOGICAL FIX 

The question of whether the safety of this technology has been demonstrated now 
becomes "To whose satisfaction?" It has certainly not been demonstrated to the level 
required by the established conventions of the medical and public health professions; it 
has only not yet conclusively been shown to be harmful. Moreover, contrary to common 
belief, few data pertinent to the original concerns have been developed. What exists does 
nothing to lessen our concerns, and indeed, if this technology does not turn out to have 
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major negative consequences when it becomes widely disseminated, it will be unlike most 
other technologies. Thus, it will be doubly revolutionary-in its substance, and also by 
virtue of being an unmixed blessing. 2 A number of new problems have arisen that are of 
even greater concern but that are going unaddressed by the scientific and regulatory 
communities. 

The details of the recombinant DNA controversy have been reviewed many times. 3 

They include a heady brew of political activism, antiwar sentiment, and nuclear-age soul
searching by scientists. 4 But from the beginning, the participants in the research concen
trated their attention on the potential biohazards. Briefly, the recombinant DNA tech
nique involved splicing together portions of DNA from disparate sources, often from 
species widely separated taxonomically, and then reinserting the hybrid, or recombinant, 
DNA into a host organism, where the DNA might function through the genetic apparatus 
of the host cell. A major concern was that organisms would be created with novel 
genotypes that would have unpredictable or harmful properties that could threaten 
human health or the environment. Such novel agents, for example, might result in new 
pathways for the spread of disease or might produce animal tumor viruses that might be 
introduced into the human intestinal tract, with uncertain results. 5 

Most of the interest focused on a particular host organism, E. coli, the common gut 
bacterium. Because E. coli is a resident of the intestines of most warm-blooded animals, 
concern was expressed that, once E. coli organisms with a possibly harmful or unpredict
able genotype were released into the cnvironmcnt, it would be impossible to retrieve 
them. Virtually all of the early work in recombinant DNA was done with E. coli, in 
particular a laboratory strain called K-12, which was thought by many scientists to be so 
enfeebled by multiple passages in a laboratory environment that it could not easily survive 
outside the test tube. To ensure further that E. coli containing recombinant DNA mole
cules would not get into the environment, it was initially required that many experiments 
be done in an even "safer" strain of E. coli K-12, called chi-1776, which had been 
engineered to have multiple safeguards to prevent it from living outside a laboratory 
environment. This kind of safeguard, called biological containment, was supplemented by 
a variety of physical barriers and work practices and was codified in successive sets of 
guidelines issued by NIH and required of all investigators funded by the National In
stitutes of Health (NIH).6 

The adoption of the strategy embodied in the NIH Guidelines came relatively early 
in the recombinant DNA controversy. By the time this stage was reached, the slight 
breach that had occurred in the tradition of having the conditions of science controlled by 
scientists had been closed again. By redefining the social problems posed by the recombi
nant DNA technique in terms of biohazard, pure and simple, the scientific community 
had excluded many other questions of social concern, such as those involving genetic 
engineering, eugenics, and the control of science from outside. At the same time, this 
strategy allowed the use of a classic solution to problems of this type, the "technological 
fix," which, of course, permitted the solution to be designed and controlled by the 
scientists themselves. 
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SCIENCE: POLITICS AND DATA 

Once having redefined the problem, scientists quickly seized control of the regulatory 
mechanism used to deal with it as well. The body chosen to oversee recombinant DNA 
research was the NIH, although as an agency it had no previous regulatory experience 
and, in fact, was promoting such work. 7 The NIH moved quickly to establish a formida
ble administrative framework to regulate its sponsored research involving recombinant 
DNA molecules. The NIH's Office of Recombinant DNA Activities (ORDA) was guided 
by its principal technical advisory group, the Recombinant DNA Advisory Committee 
(the RAG), which had the responsibility for drafting the guidelines and, when it deemed 
appropriate, recommending substantial revisions. Even though the RAC had expanded its 
membership in 1979 to include individuals knowledgeable about legal, social, environ
mental, and occupational issues, such representation was not required to constitute more 
than 20% of the RAG's membership, and indeed, the committee was dominated by 
scientists who had a direct stake in the outcome of the RAG's deliberations. There 
followed successive revisions of the NIH Guidelines that drastically reduced the scope of 
experiments covered, and at the same time, the technology and the work became more 
widespread and the techniques easier and ever more powerful. 

Most of the revisions were based on little scientific evidence and a good deal of 
wishful thinking. One of the first attempts at systematic risk assessment was the Falmouth 
Conference held in June 1977. 8 This was a meeting of scientists, held by invitation only, 
that convened to discuss whether E. coli K-12 could be made into "an epidemic patho
gen" by genetic manipulation. A detailed analysis of the results of the Falmouth Con
ference has been given elsewhere. 9 Although the conference suggested further risk-assess
ment work, its tone was decidedly "up beat," and it was frequently cited by the NIH as a 
reason for relaxing the guidelines. 

Already, several of the major premises of the Falmouth group have proved false. First 
was the conclusion that K-12 could not be converted to a pathogen by genetic manipula
tions in the laboratory. I have previously pointed out that the weight of scientific evidence 
did not support this conclusion, and since then, the conversion of K-12 to a pathogenic 
Shigella-like organism has been accomplished by means of classical genetic techniques. 10 

Second, the belief of many scientists today that K-12 cannot survive outside the 
laboratory has also been shown to be false by some of the little risk-assessment work that 
has been done since Falmouth. In particular, it has been shown that K-12 will do very 
nicely in the environment, surviving in a viable state for 24-48 hours on laboratory 
benches, stainless steel, and a variety of other environments, and that there is significant 
dispersal of organisms during normal laboratory procedures. 11 

Third, K-12 and even its supposedly exquisitely fragile substrain, chi-I776, will pass 
in a viable state in a high percentage through both primary and secondary sewage
treatment plants and, from there, can be released to the environment. 12 

Fourth, K-12-and certainly the wild-type (natural) strains-will colonize animals 
and human beings under antibiotic pressure. Because common plasmid vectors used in 
recombinant DNA work, like pBR322, contain resistance-producing genes for antibiotics 
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such as tetracycline on them, it is of great significance that antibiotic pressure can affect 
the residence of these strains in the human and animal gut. 13 Although recombinant 
DNA workers are not supposed to work while taking antibiotics, most places do not have 
such adequate and conscientious surveillance that they know whether their employees are 
taking antibiotics on an outpatient basis. Moreover, even chi-1776 survived in the intes
tines 500 times better than mandated by the guidelines, and its survivability was increased 
by the presence of the vector pBR322. 14 Just what effect a variety of other recombinant 
plasmids would have on E. coli survivability is unknown. 

Fifth, organisms can increase tremendously in host range as a result of recombinant 
DNA manipulations. For example, the experiments of Rowe and Martin involved pro
ducing a hybrid between a bacterial virus and an animal tumor virus. 15 The result was a 
virus that could infect both bacteria-in this case, E. coli-and mammalian cells. Thus, 
each of the genomes was able to find new niches in nature. When cleaved by suitable 
restriction enzymes, the polyoma DNA segments now in E. coli were still capable of 
causing tumors in hamsters. 16 

Sixth, the concern that recombinant techniques might convert non pathogens into 
pathogens has been demonstrated for two nonpathogenic organisms. In this case, an 
attempt to move genes from bacteria into a fungus symbiotic on trees to enhance the 
fungus's nitrogen-fixing ability resulted in a new organism pathogenic to tree seedlings. 
Neither of the original organisms involved in the hybridization showed any such 
pathogenicity. 17 

Many questions, of course, are still open and, with so little assessment work being 
done, are bound to remain open for some time. Commenting on the rapid relaxation of 
the NIH Guidelines in the face of little evidence demonstrating the safety of the tech
nique, Roy Curtiss, the originator of the chi-1776 strain, remarked that the revisions were 
"based on the politics of science, not the data of science." 18 

THE Fox AND THE CHICKEN CooP 

What actually occurred, of course, is that the biologists themselves had seized 
control of the levers of regulatory power and were running the show in much the same 
fashion as other regulated communities have done in similar circumstances: the Interstate 
Commerce Commission and the railroads, the Atomic Energy Commission and the 
nuclear industry, and so forth. This reassertion of control did not come easily; it required 
some hard work on the part of scientists, who learned the hard way what it meant to lose 
their grip on former prerogatives. RAC member and virologist Wallace Rowe expressed it 
this way: 

[The scientific community was naive], particularly in not foreseeing the inevitable, 
relentless movement from voluntary moratoria to external regulations. When the first 
guidelines were drawn up, in 1975, we on the committee were operating with a 
number of tacit assumptions in mind. Some of these were critical to the entire 
subsequent unfolding of events. 1) We assumed that by severely restricting the scope of 
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recombinant DNA research to a few extremely well understood laboratory organisms 
as hosts, and permitting work to proceed under only extremely stringent conditions, 
both scientific and administrative, we would buy time and allow a more informed, 
rational, data-based set of guidelines to be developed; 2) We thought we were writing 
guidelines, meaning guidance, for local decision-making bodies; and 3) we assumed 
we had the freedom to amend, alter, and undo what we had done. On the latter two 
points we were completely wrong. We watched shocked and paralysed as a variety of 
forces moved the decision making away from the scientists, the RAC and the local 
biohazard committees and into the hands of lawyers and bureaucrats. For a period of 
two and a half years, virtually all decisions under the guidelines, by NIH staff, by 
ORDA [Office of Recombinant DNA Research], and by the IBCs [Institutional Bio
safety Committees] have been made solely on the basis of what constitutes compliance 
and literal interpretation. 19 

By 1978, control had been reestablished. Today, by virtue of scientific dominance on the 
RAC, it is virtually absolute. 

I don't blame the biological community for this. As an epidemiologist, I, too, am 
regulated by government bodies in the form of institutional review boards that oversee 
experiments involving human subjects. In my rather parochial view, many of the regula
tions are burdensome and do not contribute meaningfully to the protection of human 
subjects. If I had the chance to frame the regulations myself, there are many things I 
would eliminate. I also believe that it's a good thing that I can't frame those regulations 
because, as an interested party, I view the problem with intellectual blinders on. 

NEW PROBLEMS 

Finally, a variety of new problems have arisen in the area of recombinant DNA 
techniques that are going unaddressed by policymakers and the scientific community. 
Because the original NIH guidelines were designed with containment in mind, they did 
not deal with the problem of the deliberate release of organisms into the environment for 
beneficial purposes. Workers who are engaged in improving plants, designing organisms 
to consume toxic wastes or oil spills, or enriching the food supply now want to release 
genetically engineered organisms into the environment for these purposes. 20 At the mo
ment, there is no regulatory framework to deal with these problems. Although the EPA 
has signaled its interest in regulating some of these applications under FIFRA (Federal 
Insecticide, Fungicide and Rodenticide Act) and TSCA (Toxic Substances Control Act), 
we have seen little actual activity in this area. Furthermore, the important problem of 
waste materials' emanating from biotechnology facilities has gone unaddressed by the 
EPA in its hazardous waste regulations. 21 Right now, there is nothing to prevent the 
release into the environment of high volumes of materials containing organisms with 
recombinant DNA molecules, purely as waste products. Although I have been addressing 
recombinant DNA techniques in this short chapter, everything I have written about the 
lack of a regulatory framework for recombinant techniques holds as well for other tech-
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niques that involve genetic manipulations, such as cell fusion and deliberate chemical 
mutagenesis. 

I realize that this is a harsh and somewhat bitter interpretation of what has been 
portrayed in many circles as a great and proud success story for the scientific conscience. 
Recombinant DNA techniques have been remarkably successful and have already ful
filled their early promise. But it is important to treat any powerful technology with the 
greatest respect for the harm it can do. It serves neither the interests of science nor the 
public interest to mythologize the past and to blind ourselves to the dangers of the present. 

Other than the many scientific advances fostered by recombinant DNA techniques, 
there has also emerged another very beneficial by-product: a new cadre of professionals 
versed in and adept at biosafety and risk analysis. Let us hope that this new professional 
discipline grows quickly enough and is aggressive enough to mitigate the almost certain 
negative consequences to be expected from a widespread and powerful technology like 
recombinant DNA techniques. 
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RESPONSIBILITY FOR HEALTH RISK MANAGEMENT 

Corporations engage in technological activities of benefit to society and thereby also create 
new health risks for workers, consumers, and communities. Government regulatory 
agencies deal with this chronic problem by conducting risk analyses and imposing various 
duties on private firms. Despite agency efforts and corporate compliance, health risks 
continue to arise and to take their toll. To what extent will private firms voluntarily assume 
greater responsibility for preventing these risks? This question is of increasing social 
importance because the limitations of regulatory efforts are now obvious, whereas health 
risks are now being identified at what appears to be an increasing rate. This question is also 
of considerable importance to industry because of the economic impact on private firms of 
toxic tort actions, workers' compensation claims, and other "losses" that follow from the 
health risks. 

The corporate role in health risk management is part of the larger issue of corporate 
social responsibility and is therefore influenced by changing values and policies that relate 
to the larger issue. Thus, the corporate role will not be advanced if we adhere to the 
narrow view that "there is one and only one social responsibility of business-to use its 
resources and engage in activities designed to increase its profits so long as it . . engages 
in open and free competition .... " I On the other hand, the corporate role would be 
dramatically changed if we adopt the broad view that 
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it is absurd to regard the corporation simply as an enterprise established for the sole 
purpose of allowing profit-making .... Every corporation should be thought of as a 
social enterprise whose existence and decisions can be justified only insofar as they 
serve public or social purposes. 2 

The issue of corporate social responsibility is not likely to be fully resolved around 
either of these polar views and will therefore remain uncertain and ambiguous. Conse
quently, the corporate role in health risk management will continue to be largely a matter 
of corporate discretion, influenced by economic factors and public pressures, and gov
erned by laws, which set forth the duties of directors and managers. Major firms that 
are now considering voluntary approaches to improved health-risk prevention and eco
nomic loss control face a complex situation, because risk and loss are dynamic problems. 
They result from technological innovation and new products and services that are valued 
and promoted by our society and that are essential to corporate growth. New and unfore
seen risks are continuously identified because of advances in instrumentation and analy
sis. Public values and behavior become ever more risk-averse in proportion to our afflu
ence, as in other Western nations. 3 

Thus, we can rephrase our central question: How will corporate discretion be used to 
cope with technological risks and the economic losses that attend inadequate manage
ment decisions and regulatory controls? The answer that is emerging is that new risk
assessment techniques and health-risk-prevention strategies will be put to use by managers 
and health professionals in the corporate sector as important supplements to traditional 
engineering approaches to risk and loss control. 4 

The risk assessment techniques are those that involve models and computer systems 
to integrate all relevant health-risk factors and data to produce quantified but probabilistic 
results. The strategies involve seeking new data and putting them to various uses for risk 
prevention and health promotion, and they include applications of biological monitor
ing, health screening, and medical surveillance, for example. The health professionals 
and consultants include experts from the fields of occupational and environmental medi
cine, epidemiology, toxicology, industrial hygiene, computer systems, and biosta
tistics. 5 

The new health strategies involve considerable technical uncertainties and legal 
issues and are laden with economic implications. In pursuing these complex strategies, 
the functions of health professionals are further complicated because they are subject to at 
least three systems of accountability: (1) organizational accountability to meet manage
ment needs (e.g., cost effectiveness) and corporate goals (e.g., avoidance of corporate 
liability); (2) personal and professional accountability (e.g., compliance with professional 
standards and ethics, avoidance of personal liability for negligence); and (3) social 
accountability (e.g., compliance with various constitutional and statutory requirements). 
No panaceas are at hand for corporate health professionals; and their careful exercise of 
judgment on the basis of adequate technical, legal, and economic information, infused 
with a strong sense of personal and professional ethics, is the only answer. 6 
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Corporations now face a dramatic increase in controversies over genetic and health. 
risks to workers, consumers, and the environment, despite several decades of federal 
regulation. Some controversies are confined to the regulatory process, but most now take 
place in the courts and in workers' compensation board proceedings as private rights are 
asserted against corporations or particular corporate personnel and against insurers, under 
state common law and health protection statutes. 

Many of these controversies arise from new scientific findings of health hazards and 
from rising public concerns over chemical, radiological, and biological substances. But 
fuel for these controversies has been provided by the Carter and Reagan administrations' 
Executive Orders and other "regulatory reform" efforts, which have brought about a 
dramatic loss of public confidence in federal regulation. 7 The results include an increase 
in product liability and toxic tort litigation by consumers, community residents, and 
workers; a spiral of disease claims under state workers' compensation laws by workers; and 
more negligence actions against medical and other corporate personnel. Other outcomes 
include a proliferation of new state laws and local ordinances to protect workers and others 
at health risk from industrial processes and hazardous wastes; new legal obstacles to thc 
siting of waste facilities and industrial plants; and the filling of bills to establish new 
victims' compensation insurance programs, to be funded by industrial contributions, for 
injured or diseased workers and citizens. 

Because of the special features of health risk disputes, such as the long time frames 
between exposure and injury, the evidentiary difficulties regarding fault and causation, 
the multiple plaintiffs and defendants involved, and the allegedly significant hazards to 
health involved, the courts have responded in flexible fashion to "do justice." The courts 
have construed statutes of limitation to run from the later time of discovery of the injury 
rather than from the earlier time of exposure and have adopted concepts of strict (no-fault) 
liability and joint and several liability to reduce barriers to recovery of compensation by 
plaintiffs. They have also adopted various presumptions about causation to reduce eviden
tiary problems and have permitted claims involving emotional distress to proceed even in 
the absence of measurable biological harm. 8 Juries have responded with high awards of 
actual damages and very high awards of punitive damages, with the latter a recent 
phenomenon of great economic significance. 9 And the courts have forced large settle
ments in cases involving "Agent Orange" and various hazardous waste problems. 

Finally, we are witnessing a renaissance of turn-of-the-century common-law doc
trines, which set forth three key corporate duties, a rudimentary "three commandments" 
to manage risk: (1) the duty to identify and know latent health and safety risks; (2) the duty 
to warn workers and others likely to be exposed to such risks; and (3) the duty to take timely 
and positive steps to reduce such risks. 10 

The dimensions of these duties were relatively easy to discern at the turn of the 
century, when accidents (e.g., boiler explosions) were of most concern; today, the dimen-
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sions are much less definite, with chronic health risks (e.g., mutagenicity) now of central 
concem. Thus, we have no clear guidelines as to how intensive and costly the corporate 
search to identify latent health risks should be, other than it must at least be consistent 
with relevant regulatory requirements, if any, and it probably must go beyond regulatory 
requirements to prevent liability. II Nor are any reliable guidelines available as to what 
degree of conclusiveness of results is required to trigger the second and third duties. 

Similarly, there is uncertainty about the dimensions of the duty to warn workers, 
consumers, and community residents. Compliance with product labeling requirements 
has been found to be inadequate in some cases. Whether compliance with the "hazard 
communication rule" of the Occupational Safety and Health Administration (OSHA)12 
and with the "right-to-know" laws of the various states l3 is sufficient as a corporate 
defense against claims by injured workers is an issue awaiting judicial resolution. 14 

In tort litigation, corporations have sought to use defenses such as compliance with 
the state of the art, industry custom, and standards and government regulations; but this 
defense has not proved successful in many state jurisdictions, particularly in product 
liability actions, which can be brought by injured consumers and workers who used the 
products in their occupations. 15 These controversies have significant economic implica
tions for the corporate sector, as well as health implications for all society. Com
pensatory and punitive damage awards against corporations are the most obvious eco
nomic losses for the corporate sector to absorb, the latter type of damages now running at 
such high award levels that they can have very serious effects on a firm of any size. 16 

Corporations must also absorb a variety of other economic losses arising from the 
health risks that they create and from the controversies over real and imagined risks. For 
example, insurance premiums for workers' compensation and other potential losses are 
increasing because they are often set on a claims-made basis; and attorney's fees and expert 
witness fees incurred as a result of litigation are not trivial economic considerations. To 
the extent that the health risks are real and manifest in injuries to workers, collective 
bargaining for wage increases and better protective systems follow; worker medical ab
sences and lost productivity are incurred; and the costs of company medical-benefits 
programs increases. 

A similar "loss experience" may be encountered when community health risks are 
involved, and suits are brought by victims of plant emissions and hazardous wastes. 
Government inspection, monitoring, clean-up, and standard-setting actions may then 
impose additional costs on corporations. Consumers put off by the adverse publicity 
shrink from company products; Securities and Exchange Commission reporting require
ments further publicize these controversies and can lead to reductions in the market value 
of shares of company stock. 

THE CORPORATE RESPONSE 

New Strategies Involving Risk Assessment 

To cope with these problems, major firms are now turning to an increased reliance 
on health-based intervention strategies and the use of health risk assessment techniques, 
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which provide new opportunities for corporations to simultaneously reduce or prevent 
both health risks and economic losses. Many firms are developing new health-risk
assessment procedures and risk-management strategies to reduce risks and to contain 
costs. Health risk assessment is an analytic process that promotes the systematic identifica
tion of the hazard attributes of a proposed activity and the measurement of the potential 
adverse impacts on human health and the environment. The hazard attributes may stem 
from accident events, continuing emission events, or mixed accident and continuous 
events. To measure such impacts, the assessors must determine the human-population 
and environmental features at risk, estimate their exposure potential, and reach a judg
ment on their biological response to exposure at various doses or levels. 17 

Health risk assessment deals quantitatively and probabilistically with possible future 
events and their consequences and therefore involves inputs from medical and hygiene 
personnel, safety engineers, health scientists, environmental professionals, statisticians, 
and other experts, including decision theorists and systems analysts. 18 But health risk 
assessment cannot provide precise and conclusive results in most cases, because of tech
nical uncertainties arising from incomplete data, analytic limitations, unforeseen ex
ogenous factors, and other considerations that can confound any attempt to determine 
future conditions. Thus, it remains an art form, albeit at a somewhat advanced but not 
completely developed status. 19 Various efforts are being made to formalize and improve 
the quality of health risk assessment. Recommendations have been made, for example, to 
designate "commonly accepted data collections," "commonly acceptcd methods for cs
timating chemical properties," widely recognized systematic approaches to calculate 
safe ... levels for pollutants," and the development of "a pool of accredited experts. "20 

Despite its present limitations, health risk assessment provides the analytic input into 
the larger task of corporate risk management. In risk management, the assessment results 
are used by management to determine risk control options, to choose the optimal set of 
options, and to implement them. The risk control options may include the redesign of 
processes and products, the careful siting of facilities, and other initiatives, including the 
development of screening, monitoring, and surveillance procedures for workers. 

Many firms have viewed these strategies as defensive options in that they provide 
new facts, and corporate control of these facts can lead to more success in defending 
against litigants and regulatory officials. This view maintains the corporation's traditional 
position of responding to external developments, such as litigation and regulatory activity. 
It tends to contain some costs, but to reduce few health risks. But some firms now view 
new assessment procedures as a positive opportunity for management to take the initiative, 
at early planning and decision-making levels, to prevent the generation of health risks and 
their economic consequences. This perspective entails a greater investment but can put 
the firm out front on future problems to better prevent health risks and economic losses. 

Because both approaches are manageable and can lead to legal compliance with 
regulatory requirements, the key issue for management is which is more cost-effective. 21 

The usual response is that voluntary investments in health risk prevention do not lead 
to increased consumer preference or markets and therefore involve expenditures but 
no increased revenues; and that any economic advantages from improved loss control 
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(e.g., less agency intervention and fewer lawsuits and compensation claims) would be 
realized only over a very long time and would not benefit current management, which is 
evaluated and rewarded for increased profitability and loss control over a far shorter time 
(e.g., from one to five years at most). Obviously, this "rational" approach for a manager is 
not necessarily rational for the firm over time, and it should be a more closely examined 
issue in each firm facing the prospects of health risk controversies and their costs over the 
long term. 22 

As firms consider using new health strategies, the threshold issue is therefore one of 
corporate perspective: defensive or positive. Firms that plan to use new, more probative, 
forms of prejob screening, monitoring, and surveillance for defensive cost-control pur
poses could run into substantial problems that lead to litigation, regulatory costs, and 
other inefficiencies. For example, screening to reject job applicants who are more likely to 
use medical benefits programs (e. g., diabetics) in order to reduce the costs of such 
programs, but who are otherwise well qualified for the job, raises legal and policy issues 
about new forms of discrimination and violation of privacy rights and leads to protective 
legislation and to litigation by the rejected applicants under federal and state statutes. 23 

Medical Screening and Other Initiatives 

Biological monitoring and medical surveillance to identify workers at risk for defen
sive purposes of terminating their employment to reduce the possibility that they later may 
file workers' compensation or medical insurance claims against the firm lead to similar 
legal problems. Courts in many states have started to restrict corporate freedom to termi
nate employees at will, and the trend in the courts is now running against terminations on 
medical-cost and claims-reduction grounds. 24 Also, the data resulting from such tests are 
accessible by the workers and their unions under OSHA's "Access to Medical and Ex
posure Records" rule25 and can be used by workers who later choose to file workers' 
compensation claims and tort suits for injuries and diseases incurred as a result of occupa
tional exposures: a boomerang effect. 

Genetic Screening 

Probably the most controversial development has been the growing interest in genet
ic screening. Advances in molecular biology and the health sciences have led to a greater 
understanding of human genetic traits and their relevance to an individual's susceptibility 
to hazards in the workplace and the community. According to David Ozonoff: 

There may be thousands of genetic traits that are relevant [to individual susceptibility]. 
Only a few are suspected at this time. . . . These traits include the glucose-6-phos
phate-dehydrogenase (G6PD) deficiency and the alpha-I-antitrypsin (AAT) deficiency 
(sickle cell trait). . . . G6PD deficiency can be found in blacks and Mediterranean 
Jews and is thought to predispose to hemolytic crises when the worker is exposed 
to . . . naphthalene. AA T deficiency disease . . . results in a severe emphysema, 
which may be aggravated when the lung is exposed to pulmonary irritants. . . . AA T 
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deficiency trait . .. is much more common [and) afflicts approximately .15% of 
black children .... These individuals can be precipitated into serious and painful 
hemolytic crises by a variety of conditions, including a decrease in blood oxygen. 26 

Much more has yet to be learned about traits and susceptibilities. Nevertheless, 
several employers have sought to use the available information on traits and health 
implications for the work force-incomplete as it is at the present time-to control 
occupational diseases and their economic consequences to the firm in various ways. A 
1982 survey by the Office of Technology Assessment (OTA) of the U. S. Congress found 
that, of the 366 large firms that responded (out of 500 surveyed), 6 were conducting either 
genetic screening of job applicants or cytogenetic monitoring of workers, 17 had used 
such tests in the prior 12 years, 12 anticipated using genetic testing on job applicants and 
workers in the next 5 years, and 55 stated that they would possibly use such tests in the 
next 5 years. 27 

Such testing has many consequences for the firms and the workers involved, as the 
information provides a new basis for making decisions to control disease and corporate 
costs. The OT A survey reported that 18 of the 23 companies that were or had been 
engaged in genetic testing had taken some actions: 8 had informed the employees of 
potential problems, and 5 had transferred employees deemed to be at risk. 28 For example, 
DuPont has tested black employees for sickle-cell trait for the education and personal use 
of the employees on a voluntary and confidential basis. 29 

Beyond the scope of the OT A report may lie many other uses of genetic testing by 
other employers. For example, the U.S. Armed Forces have had a long-standing policy of 
prohibiting carriers of sickle-cell trait from assignment as pilots, co-pilots, submariners, 
or frogmen; and the U.S. Air Force has also excluded such carriers from the Air Force 
Academy. 30 

Finally, many companies use the most obvious of genetic differences to exclude 
women of childbearing years from certain occupations that will involve workplace ex~ 
posure to known or suspected teratogens, in order to prevent the risk of harm to a fetus and 
the consequent tort litigation and company liability that could ensue. This policy has led 
to estimates that up to 100,000 jobs are closed to women because of teratogenic risks to the 
fetus; major firms, such as American Cyanamid, Johnson and Johnson, Monsanto, and 
General Motors employ such exclusionary policies. 31 

Thus, we stand at the beginning of a significant development with many moral, 
legal, economic, and human implications: the use of genetic and other information about 
biological diversity and human susceptibility to workplace disease by employers for pur
poses of controlling disease risks to workers and economic risks to employers. The conse
quences for classes of "susceptibles" and individuals with the risk traits include economic 
and career limitations, social categorization and stigmatization, and emotional distress. 
The consequences for society include the creation of new categories of discrimination 
based on genetic traits. Thus, advances in science and industrial risk management collide 
with the social trend of several decades toward equal treatment without discrimination, 
irrespective of sex, race, age, or handicap. 

At the present time, no overall or generic social policy or law governs this develop-
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ment. The courts have narrowly permitted firms to discriminate against women because 
of possible teratogenic risks to a fetus if the firms provide a "business necessity defense"32; 
and presumably, this option will be available to firms employing discriminatory policies 
in less controversial or less legally defined areas od discrimination. The courts and OSHA 
have further found that certain risks arising from employee attempts to avoid corporate 
discrimination and to secure or retain jobs, such as self-imposed sterilization by women to 
avoid "fetal exclusion" policies, do not constitute hazards cognizable or governed by the 
Occupational Safety and Health Act, thereby reinforcing corporate uses of certain dis
criminatory policies. 33 

These recent decisions by the courts demonstrate the unpreparedness of the legal 
system and legal theories to deal with what promises to become a significant aspect of 
occupational disease control and management-labor relationships. Other legal issues and 
controversies abound and await judicial resolution on a case-by-case basis. One of these 
issues concerns the role of the examining physician as corporate employee or consultant, 
as well as his or her responbilities for disclosing information about traits to the job 
applicant, to management, to insurers, to medical and health promotion programs, and 
to other interested parties. 

Responses to these problems outside the courts are now beginning to emerge, as 
several states legislate to protect job applicants from discrimination, loss of privacy, and 
other abuses arising from genetic and medical testing, but the resulting pattern of protec
tion is irregular and fails to provide clear guidance to companies engaged in commerce on 
a national scale. 34 Until a national policy is adopted by Congress, or until occupational 
physicians and management adopt uniform self-regulation, events that may not be readily 
forthcoming, the major check on any abuses is the less-than-satisfactory one of fear of 
liability by companies and their doctors. The new information can be used by persons, if 
hired and subsequently diseased, to more readily establish causation and corporate re
sponsibility and liability under state workers' compensation and tort law systems. Doctors 
face malpractice litigation and loss of licensure for improper disclosures and failures to 
treat "patients" under the variable criteria of the laws of 50 separate states. These concerns 
about liability therefore provide some sort of check on corporate uses of genetic testing 
when the corporate uses violate the rights of employees. 35 

But of course, these constraints are inadequate; and the full range of moral and 
policy considerations arising from these advances, illuminated by recent congressional 
hearings chaired by Representative Albert Gore, will hopefully provide a basis for action 
by Congress and by the private sector. 36 

SOME CONCLUSIONS 

The medical and hygiene personnel involved in defensive-genetic and health-risk 
strategies are on the horns of a dilemma: whether to act as extensions of management and 
expose themselves to litigation for violating job applicant or worker interests in privacy, or 
for failing to warn workers of risk or to otherwise act in accordance with various state 
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licensure laws; or whether to act as semi-independent professionals, consistent with the 
tenets and legal duties imposed on their professions. Doctors enjoy a certain amount of 
autonomy from corporate management control in such matters because of state medical 
licensure laws that impose certain duties on doctors regarding the diagnosis and treatment 
of their patients: to disclose relevant information to their "patients," to otherwise meet 
professional standards of practice, and to hold medical information confidential. 

Industrial hygienists do not enjoy such autonomy under the law, although they run 
some of the same legal risks as their medical colleagues that they will be held legally 
accountable for unwarranted dissemination of personal health information, for failing to 
meet professional state of the art, and for failing to properly warn employees or otherwise 
act to prevent employee injury.37 Professional associations for practitioners of occupa
tional medicine and for industrial hygienists face the delicate task of establishing protocols 
that will assure the autonomy and the responsible actions of doctors and hygienists 
without endangering their important roles in corporate health programs. 

The positive view of health-risk-prevention strategies gives primacy to the well-being 
and the health of those who may be at risk by developing a systematic approach to risk 
reduction that will be cost-effective for the firm over the long time. 38 This view tends to 
abide by the company doctor's credo, which holds that the needs of the organization can 
best be met by giving precedence to the needs and interests of the employees and others at 
risk, because "the benefit to the company is the aggregate good that we do for 
individuals. "39 

This view also enables epidemiologists and other health scientists to efficiently struc
ture valid scientific studies that will yield more useful and credible results. They can 
therefore avoid being reactive, "continually trying to evaluate the health of ... em
ployees by bits and pieces in response to the chemical crises of the month. "40 

Some corporate initiatives now reflect the positive view and are apparently surviving 
the cost-effectiveness test. Allied Chemical has embarked on product liability profiling. 
Arthur D. Little and others provide new environmental audit services to corporate cli
ents. 41 DuPont reports that its efforts have led to a construction safety record "three to 
four times better than the industry average," which, if replicated in other firms, could lead 
to cost savings of $2.75 billion a year; and that its program has "significantly reduced not 
only human suffering, but the cost of doing business. "42 Shell has described its new risk
assessment program as a procedure that "offers a way of improving workplace [health] 
without necessarily having to wait for the regulatory process to act. "43 Standard Oil 
(Indiana) now employs 23 industrial hygienists, 4 toxicologists, and other health profes
sionals; does toxicological testing at its own laboratory; and has developed "product 
stewardship" committees and continuous monitoring, education, and other risk-reduc
tion programs. It reports the "internalization of safety and health concern and responsibil
ity throughout the line management" and "greater employee involvement through health 
and safety committees."44 

These voluntary initiatives by large companies with vision, expertise, and financial 
resources may demonstrate that the positive approach to health risk is cost-effective and 
that it will eventually be reducible to practice in other, smaller firms. If these initiatives 
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take root and demonstrate societal and human benefits as well as corporate cost control 
and improved profitability, still a utopian vision, we may finally be able to check the 
chronic problem of technological risk. 
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DISCUSSION 

MR. GEORGE J. ANNAS: Dr. Baram, how effective do you think the advisory committee 
system has been in developing radiation standards to protect the public's health? 

DR. MICHAEL S. BARAM: Advisory committees, such as the National Academy of Sci
ences, have inadequately protected public health. They have tended to wait too long, 
virtually until the bodies can be counted, before recommending any reduction in 
radiation exposure. They have also transgressed their scientific and medical mandate by 
giving great weight to the economic factors that promote the growth of the nuclear 
power industry. 

DR. JAMES V. NEEL (University of Michigan Medical School): The first steps in this 
country to develop genetic standards were taken in 1956 by a committee of the National 
Academy of Sciences composed of very thoughtful and conscientious geneticists who 
concluded that some radiation is inevitable in our environment. The relevant question 
was: What is the largest amount that our consciences permit us to see human popula
tions experience in return for the undoubted benefits that have come from the pro
cedures that resulted in this radiation? Basically, out of that meeting, for nonmedical 
uses the committee recommended an annual exposure of 170 rem, which has been 
commonly accepted as the standard. We all accepted the straight-line hypothesis for 
lack of data at lower exposure levels. That is to say, there is no dose that is completely 
safe. 

There are real difficulties in human epidemiological studies that would permit us 
to progress in this field in setting better estimates of effects than we have at the present 
time. In particular, although we can demonstrate chromosome breaks in somatic cells, 
we have no present method of extrapolating from those findings in somatic cells to true 
transmitted genetic damage. So that doesn't help us very much in arriving at a real risk
benefit analysis in this complex setting. I, for one, am certainly pushing that we 
develop more sensitive ways to proceed just as rapidly as they can be brought on-line. I 
don't think that we can eliminate radiation. We will have, for the foreseeable future, to 
live with it and really to understand the trade-off. 
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DR. MICHAEL S. BARAM: Radiation protection history is not edifying. I served on the 
second BEIR committee, "BEIR II," which followed "BEIR I," and which was itself 
succeeded by "BEIR III." There is a lot of dispute outside the BEIR committees about 
how one should set radiation standards, and for what health effects. There are fairly 
conclusive and defensible findings of fact. I found the BEIR committee a "W on
derland," with members who had long been serving together on these committees, 
many for years without a breath of fresh air. A shorthand language was used back and 
forth across the table, like "$1,000 a man rem" for the value oflife, used in the cost
benefit analysis approach of the BEIR Committee for radiation-standard setting. I 
found all this mystifying, how such important issues as the value of health and life with 
regard to radiation had been reduced to a shorthand that nobody else in the whole 
world knew except the same body of people who had been working in these committees 
for years. I think this has contributed to some of the credibility problems that the 
nuclear enterprise has today. I am not going to express any opinions on the nuclear 
energy dispute, but I think it's clear that this closed process has tended, ultimately, to 
hurt the nuclear energy program and other uses of nuclear material. 

DR. AUBREY MILUNSKY (Boston University School of Medicine): Dr. Neel, is there any 
solid foundation for Canada's law allowing women to take paid leave during pregnancy 
when they are working with mutagens? 

DR. JAMES V. NEEL: Would that we really knew. There is some evidence that the very 
young are more susceptible to the impact of a carcinogen and, presumably, a mutagen. 
In the Japanese follow-up studies, for instance, the rate of excess malignancy is a factor 
two or three times higher in those exposed to the A-bomb in the 0-9 category than in 
those exposed in their 20s or 30s. So we do have some reason to think that the 
developing fetus might be particularly susceptible to some sort of mutagenic, terato
genic, or carcinogenic insult. On the other hand, we simply can't quantify this issue in 
any very respectable fashion at the present time. 

DR. AUBREY MIL UN SKY: Does that mean that, when you are now asked by a woman 
working with chemical solvents that are clearly known mutagens, you will tell her to 
not work when she is planning pregnancy because you have theoretical concerns for 
which there isn't yet a true foundation in fact? 

DR. JAMES V. NEEL: Now, let's distinguish between the genetic and the teratogenic here. 
I'll try both. If we think we have trouble evaluating the genetic impact of radiation in a 
realistic way, chemicals are a far, far greater problem. With radiation, we can at least 
get the gonad doses. We know how X rays penetrate tissue. We know very, very little 
about the extent to which chemical mutagens reach the germ line. At the risk of 
sounding academic, I can't think of a more important issue into which to put a lot of 
epidemiological money right now because the sums involved, in terms of regulation, 
are tremendous. I wish to protect, but on the basis of information, not on a "guess
estimate." Now, you asked me what I would do with the individual woman who might 
come to me as a patient. I would, I'm sure, say, "I can't advise any chemical exposures 



DISCUSSION 489 

during your pregnancy, but I would like to know more about those chemical ex
posures." Does she get a whiff of benzene as she passes a certain laboratory 200 yards 
from where she works, or does she have a real chemical exposure? I don't see how to 
. . 

give you a genenc answer. 

Ms. SYLVIA RUBIN (Columbia Presbyterian Medical Center): I cannot leave without 
extending my personal thanks to you, Dr. Milunsky, and your whole staff for what 
everyone here will agree with me was a superb, innovative, and well-organized three 
days. I myself have bcen to all three of these symposia and agree with Margery Shaw, 
who looks forward to the fourth. I am going to go home with many, many more 
questions than answers, but I fully expected that. I hope we never stop asking the 
questions we have asked today. That's the most important thing. As Dr. Baram said, the 
bottom line is "There is no bottom line." I hope we never forget that. Thank you again. 

DR. AUBREY MILUNSKY: You are most gracious. We set out to explore the interface 
between genetics, ethics, and the law and to continue the dialogue. I think we suc
ceeded in some part. Thank you. 

MR. GEORGE J. ANNAS: On that pleasant note, let me bring this session and this con
ference to a close and thank you all for your thoughtful and constructive participation. 
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