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President's Commission for the Study of Ethical Problems
in Medicine and Biomedical and Behaviora Research

Suite 555, 2000 K Street, N.W., Washington. DC 20006 (202) 653-8051

February 28, 1983

The President
The Wite House
Washington, D.C. 20500

Dear M. President:

On behalf of the President's Conmission for the Study
of Ethical Problenms in Medicine and Bionedical and Behavioral
Research, | am pleased to transnit our Report on Screening
and Counseling for GCenetic Conditions. This is one of several
subjects that Public Law 95-622 directs the Conmission to
study and regarding which we are to report to the President,
the Congress, and relevant Departments of government.

W have found that the capabilities of medical science
to detect the existence of, or risk for, genetic disorders—
though already inpressive—will be greatly magnified in the
coming decade. To illustrate the ethical as well as the
scientific and logistical issues involved, we devote a chapter
of the Report to examining the potential for screening for
cystic fibrosis, the nost prevalent lethal genetic disease
in our country.

Genetic screening, when coupled with appropriate education
and counseling, can provide people wth information of enornous
val ue. If this value is to be realized, it is inportant that
those with responibilities—n nedical research and practice,
in civic, religious, and voluntary organizations, and in the
government at the local, state, and national |evel s—ensure
that all activities in this field adhere to basic ethical
norns of autonony, privacy, equity, and beneficience. Although
new Federal legislation is not specified among our recomendations,
we do point to certain reforns in the law (involving adoption
records, for exanple) that appear advisable to inplement the
principles set forth in this Report.

W are grateful to have had an opportunity to assist in
devel oping public awareness and understanding of, and in
inproving public policy on, this inportant topic.

Respectful Iy, .

Mrris B. Abram
Chai r man

Encl osure
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President's Commission for the Study of Ethical Problems
in Medicine and Biomedical and Behavioral Research

Suite 555, 2000 K Street, N.W., Washington, DC 20006 (202) 653-8051

February 28, 1983

The Honorable George Bush
Presi dent

United States Senate
Washi ngton, D.C. 20510

Dear M. President:

On behalf of the President's Conmission for the Study
of Ethical Problenms in Medicine and Bionedical and Behavioral
Research, | am pleased to transmt our Report on Screening
and Counseling for Genetic Conditions. This is one of several
subjects that Public Law 95-622 directs the Conmission to
study and regarding which we are to report to the President,
the Congress, and relevant Departnments of government.

W have found that the capabilities of medical science
to detect the existence of, or risk for, genetic disorders—
though already inpressive—will be greatly magnified in the
coming decade. To illustrate the ethical as well as the
scientific and logistical issues involved, we devote a chapter
of the Report to examining the potential for screening for
cystic fibrosis, the nost prevalent lethal genetic disease
in our country.

Genetic screening, when coupled with appropriate education
and counseling, can provide people with information of enornous
val ue. If this value is to be realized, it is inportant that
those with responsibilities—in nmedical research and practice,
in civic, religious, and voluntary organizations, and in the
government at the local, state, and national |evels—ensure
that all activities in this field adhere to basic ethical
norns of autonony, privacy, equity, and beneficience. Al though
new Federal legislation is not specified among our recomendations,
we do point to certain reforns in the law (involving adoption
records, for exanple) that appear advisable to inplement the
principles set forth in this Report.

W are grateful to have had an opportunity to assist in
devel oping public awareness and understanding of, and in
inproving public policy on, this inportant topic.

Respectful ly,

Mrris B, Abram
Chai r man
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The Honorable Thomas P. O Neill, Jr.
Speaker

United States Rouse of Representatives
Washington, D.C 20515

Dear M. Speaker:

On behalf of the President's Conmission for the Study
of Ethical Problenms in Medicine and Bionedical and Behavioral
Research, | am pleased to transnmit our Report on Screening
and Counseling for Genetic Conditions. This is one of several
subjects that Public Law 95-622 directs the Commssion to
study and regarding which we are to report to the President,
the Congress, and relevant Departments of governnent.

W have found that the capabilities of medical science
to detect the existence of, or risk for, genetic disorders—
though already inpressive—will be greatly nmagnified in the
conming decade. To illustrate the ethical as well as the
scientific and logistical issues involved, we devote a chapter
of the Report to exanining the potential for screening for
cystic fibrosis, the nost prevalent lethal genetic disease
in our country.

Genetic screening, when coupled with appropriate education
and counseling, can provide people with information of enornous
val ue. If this value is to be realized, it is inportant that
those with responsibilities— n medical research and practice,
in civic, religious, and voluntary organizations, and in the
government at the local, state, and national [|evels—ensure
that all activities in this field adhere to basic ethical
norns of autonony, privacy, equity, and beneficience. Although
new Federal legislation is not specified anong our reconmendations,
we do point to certain refornms in the law (involving adoption
records, for exanple) that appear advisable to inplenent the
principles set forth in this Report.

W are grateful to have had an opportunity to assist in
devel oping public awareness and understanding of, and in
inproving public policy on, this inportant topic.

Respectful Iy,

Mrris B, Abram
Chai r man
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| ntroduction

The rapid advances now occurring in genetic screening
technigues and the increased resources devoted to genetic
counseling give Americans new opportunities to understand
their biological heritage and to make their health care and
reproductive plans accordingly. In this Report, the President’s
Commission responds to its legidative mandate to study the
ethical and legal implications of these programs for genetic
screening, counseling, and education.! On the whole, the
Commission finds that advances in genetics have greatly
enhanced hedth and well-being. Nevertheless, due regard for
the subtle interplay of social norms and individual choices is
required as genetic screening and counseling become increas
ingly important.

The new prominence of the human genetics field has
already heightened public awareness of the significant issues
that genetic procedures may soon raise for individual patients
and their families, for hedlth care providers, and for the public
and its representatives.” In responding to the Congressional
request, the Commission in this Report makes specific recom-
mendations to guide those charged with designing and provid-
ing genetics programs, and reaches several general conclusions
about the ethical issues at stake.

142 U.S.C. §300v-1(a)(1)(C)(1981).

% See, eg., Don Kaercher, Genetic Diseases and Birth Defects: What
Every Family Needs to Know, BETTER HOMES AND GARDENS 66 (March
1980); Graham Chedd, Who Shall Be Born?, Science 81, 32 (Jan./Feb.
1981); Matt Clark, with Mariana Gosnell, The New Gene Daoctors,
Newsweek 120 (May 18, 198l).



2 Genetic Screening and Counseling

The Report

Scope of Screening Covered. In genetic screening, an
asymptomatic population is tested to identify people who may
possess a particular genotype.® The term “screening” is often
used to connote the initia step toward a definitive diagnosis,
which then requires repeated or more precise testing of anyone
identified as possibly having the condition. Sometimes, how-
ever, the term is used for more specific tests in individuals at
risk for a condition when further analysis is not needed to yield
a diagnosis or prognosis.*

Genetic testing often requires only a simple blood test and
laboratory analysis. Some forms of screening, however, are
performed on cells that have been grown in a laboratory. This
is true of most diagnoses done during pregnancy, which usualy
involve analysis of cells found in a sample of amniotic fluid
surrounding a fetus, although some prenatal diagnoses rely on
examinations of the fetus by sonography, fetoscopy, or other
techniques.

A number of the reasons screening is done are research-
related. These include the testing of new genetic screening
methods; attempts to establish a relationship between a
particular genotype and a medical disorder or propensity;
surveillance to detect the impact of environmental factors on
genes (particularly on egg or sperm cells); and epidemiological
studies of the frequency with which a gene or a chromosome
abnormality occurs in a population. This Report does not
explore the issues raised especiadly by screening for research
purposes.

The possibility of screening to determine workers suscep-
tibility to disease from certain chemica factors in the work-
place has received considerable attention from public and
private groups. The U.S. Congress's Office of Technology
Assessment is studying its potential uses and misuses, the
Hastings Center is exploring its ethical implications, and some
industries are examining its possible applications.” Because
this issue is receiving extensive study aready, the Commission
decided not to address it at this time. Nevertheless, it is

® For definitions of technical terms throughout this Report, see
Glossary, Appendix A, pp. 105-08 infra; for further information on
genetics and means of testing, see Basic Concepts, Appendix B, pp.
109-15 infra.

* See Committee for the Study of Inborn Errors of Metabolism,
GENETIC SCREENING: PROGRAMS, PRINCIPLES, AND RESEARCH, National
Academy of Sciences, Washington (1975) at 9-13.

® Office of Technology Assessment, THE ROLE OF GENETIC TESTING IN
THE PREVENTION OF OCCUPATIONAL ILLNESS, U.S. Congress, Washington
(forthcoming); Thomas H. Murray, Statement before the Committee on
Science and Technology, Subcommittee on Investigations and Over-
sight, U.S. Congress, Oct. 6, 1982.
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important not to separate these types of screening conceptual-
ly. The various reasons for screening and counseling or the
settings in which they take place do not in themselves provide
any basis for the adoption of different policies toward partici-
pants. Some of the Commission’s conclusions will be equally
relevant to the workplace.

The Commission has focused instead on genetic screening
undertaken either to permit medica intervention (for example,
through newborn screening) or to provide information about
risks of genetic disease in natural-born children (through
carrier screening or prenatal diagnosis). Both types sometimes
occur as part of an individual provider-patient relationship,
although screening is more frequently offered at a centra
genetics center (usualy in a university medica center) under
the auspicies of a public hedth department or in conjunction
with a community outreach effort such as a hedth fair or a
special school, church, or synagogue program.

Genetic screening to uncover a person’s need for medica
care is similar to nongenetic screening (such as routine blood
pressure or tuberculin tests) in that the goa is to determine
whether remedial or preventive hedth care is needed. Whether
a condition arises from a genetic or a nongenetic source is
usually of less immediate consequence than the need for
medical attention. Indeed, it may be difficult to draw a medical
distinction between genetic and nongenetic conditions.” Genet-
ic screening differs from other routine tests, however, in that
the information produced is often relevant to medical decisions
by individuals other than the person screened, even when this
is not the primary reason for obtaining the information. For
example, the discovery of a rare genetic defect in one person
will usually lead physicians to suggest that the person’s
relatives also be screened.

Screening for reproductive reasons, on the other hand, is
inherently genetic; information is sought primarily because of
its impact on future generations. The difference between these
two types of screening has important ethical and social
conseguences in certain cases. By revealing information about
a person’s genotype, screening undertaken to identify people in
need of preventive or remedial treatment may, of course, raise
guestions of persona responsibility for ill health, along with
feelings of quilt, because genes, unlike infectious or environ-
mental causes of illness, are part of each individual’s body. But
these concerns are likely to be magnified when screening is
done for reproductive reasons because the information provid-
ed—and the decisions based on it—have significance not only

® Genetic predispositions are being found behind many conditions
long thought of as nongenetic, while some genetic conditions are only
regarded as “diseases’ because of particular environmental settings
or stimuli.



4 Genetic Screening and Counseling

for people’s own health, but also for the health of their
children.

Scope of Counseling Covered. Genetic counseling helps
people with a potential or manifest genetic problem under-
stand and, if possible, adjust to genetic information; when
necessary,_it aids them in making decisions about what course
to follow.” It is an individualized process in which a specialist
in medical genetics confers with an individual, a couple, or
sometimes a group seeking additional information or assis-
tance. Before genetic screening tests enabled individuals to be
tested prospectively, assessments of risks were based only on
known genetic disease in the family. For example, following
the birth of an affected child, the parents (and sometimes the
extended family) might have sought genetic counseling. Since
screening tests exist for only a very few genetic conditions, this
retrospective counseling remains an important aspect of genet-
ic counseling today.

For the most part, this Report considers counseling in
conjunction with screening tests and programs. The demand
for such counseling has grown dramaticaly in the past decades
and promises to become increasingly important as new screen-
ing tests are developed. Nevertheless, the conclusions and
recommendations in this Report are equally applicable to
genetic counseling in other circumstances.

Organization of the Study. The Report is fairly brief for
two reasons. First, it draws on other reports by the Commis-
sion that treat in more detail the subjects of informed consent
and access to hedth care® In those studies the Commission
discusses the principles of well-being, self-determination, and
equity and it therefore does not reiterate that analysis here.
Second, the Report examines only those types of genetic
screening and counseling that involve personal health risks
and risks to any natural-born children. It leaves for the
attention of others (and perhaps for future attention by the
Commission) several forms of screening, such as tests for
susceptibility or resistance to disease, that are beginning to
atract researchers attention.

The Report does look to the future, however, as it applies
its findings about the ethical and legal implications of genetics
programs to a frequently heralded genetic test for cystic

" Ad Hoc Committee on Genetic Counseling, Genetic Counseling, 27
AM. J. HUMAN GENETICS 240-41 (1975).

® President's Commission for the Study of Ethical Problems in Medi-
cine and Biomedical and Behavioral Research, MAKING HEALTH CARE
Decisions, U.S. Government Printing Office, Washington (1982);
President’s Commission for the Study of Ethical Problems in Medicine
and Biomedical and Behavioral Research, SECURING ACCESS TO HEALTH
CARE, U.S. Government Printing Office, Washington (1983).
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fibrosis. Research now under way is likely to lead to such a
test in the near future. This condition is the most prevaent
inherited lethal disorder in the United States. Among Cauca
sians, one person in 20 carries the gene for cystic flbross and
one in every 1500-2000 infants is born with the disease® If a
test becomes available to identify these carriers, the demand
for genetic screening and counseling could quickly become
overwhelming.

To accommodate such an increase in an acceptable
fashion, more than technical resources would be needed.
Public understanding of the possible pitfals of genetic testing
as wel as its potential benefits—of its human as well as its
scientific implications—is essential if new screening capabili-
ties are to yield safe, effective, equitable, and ultimately
beneficial results.

The Commission hopes in this Report to further such
public understanding. After sketching in Chapter One the basic
facts about past genetic screening and counseling efforts, the
Commission reaches a number of conclusions and recommen-
dations in Chapter Two about how education, screening, and
counseling programs should take account of important ethical
and legal concerns. In Chapter Three, these points are applied
to cystic fibrosis screening as a hypothetical test case; the
issues that would be of concern there could also be expected to
arise regarding tests developed for other genetic conditions.

The Commission held a hearing on this topic in May 1981
and discussed it at several other Commission meetings.™
partiad draft of this Report was reviewed by the Commlsson
with a pand of experts in March 1982; two months later, a
revised draft was discussed, at which time the principal
conclusions were approved by the Commissioners. On October
8, 1982, the Commission discussed and approved a revised
draft, subject to editoria revisions.

Summary of Conclusions and Recommendations

The Commission’s basic conclusion is that programs to
provide genetic education, screening, and counseling provide
valuable services when they are established with concrete
goals and specific procedural guidelines founded on sound
ethical and legal principles. The mgor conclusions fal into five
categories.

° As explained in Appendix B, pp. 109-15 infra, it takes two genes to
have the disease, one from each parent. The incidence of cystic
fibrosis in other races is much lower.

The participants in the Commission’s study are set forth in The
Commission Process, Appendix C, pp. 117-19 infra.
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Confidentiality

(1) Genetic information should not be given to unrelated
third parties, such as insurers or employers, without the
explicit and informed consent of the person screened or a
surrogate for that person.

(2) Private and governmental agencies that use data banks
for genetics-related information should require that stored
information be coded whenever that is compatible with the
purpose of the data bank.

(3) The requirements of confidentiality can be overriden
and genetic information released to relatives (or their phys-
cians) if and only if the following four conditions are met: (a)
reasonable efforts to elicit voluntary consent to disclosure
have failed; (b) there is a high probabilty both that harm will
occur if the information is withheld and that the disclosed
information will actualy be used to avert harm; (c) the harm
that identifiable individuals would suffer if the information is
not disclosed would be serious; and (d) appropriate precau-
tions are taken to ensure that only the genetic information
needed for diagnosis and/or treatment of the disease in
guestion is disclosed.

* When it is known in advance that the results of a
proposed screening program could be uniquely helpful
in preventing serious harm to the biological relatives
of individuas screened, it may be judtifiable to make
access to that program conditional upon prior agree-
ment to disclose the results of the screening.

(4) Law reform bodies, working closely with professionals
in medical genetics and organizations interested in adoption
policies, should urge changes in adoption laws so that informa-
tion about serious genetic risks can be conveyed to adoptees or
their biological families. Genetic counselors should mediate
the process by which adoptive records are unsealed and newly
discovered hedth risks are communicated to affected parties.

Autonomy

(5) Mandatory genetic screening programs are only justi-
fied when voluntary testing proves inadequate to prevent
serious harm to the defenseless, such as children, that could be
avoided were screening performed. The goals of “a healthy
gene pool” or a reduction in health costs cannot justify
compulsory genetic screening.

(6) Genetic screening and counseling are medical proce-
dures that may be chosen by an individual who desires
information as an aid in making persona medical and repro-
ductive choices.

» Professionas should generally promote and protect
patient choices to undergo genetic screening and
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counseling, dthough the use of amniocentesis for sex
selection should be discouraged.

» The vaue of the information provided by genetic
screening and counseling would be diminished if
available reproductive choices were to be restricted.
(This is a factua conclusion that is not intended to
involve the Commission in the national debate over
abortion).

Knowledge

(7) Decisions regarding the release of incidenta findings
(such as nonpaternity) or sensitive findings (such as diagnosis
of an XY-female) should begin with a presumption in favor of
disclosure, while still protecting a client’s other interests, as
determined on an individua basis. In the case of nonpaternity,
accurate information about the risk of the mother and putative
father bearing an affected child should be provided even when
full disclosure is not made.

(8) Efforts to develop genetics curricula for elementary,
secondary, and college settings and to work with educators to
incorporate appropriate materials into the classroom are
commendable and should be furthered. The knowledge impart-
ed is not only important in itself but also promotes values of
persona autonomy and informed public participation.

(9) Organizations such as the Association of American
Medica Colleges, the American Medica Association, and the
American Nursing Association should encourage the upgrading
of genetics curricula for professional students. Professional
educators, working with specialty societies and program
planners, should identify effective methods to educate profes-
sionals about new screening tests. Programs to train health
professionas, pastoral counselors, and others in the technical,
social, and ethical aspects of genetic screening deserve sup-
port.

Well-Being

(10) A genetic history and, when appropriate, genetic
screening should be required of men donating sperm for
artificial insemination; professional medical associations
should take the lead in identifying what genetic information
should be obtained and in establishing criteria for excluding a
potential donor.

» Records of sperm donors are necessary, but should be
maintained in a way that preserves confidentiaity to
the greatest extent possible.

» Women undergoing artificial insemination should be
given genetic information about the donor as part of
the informed consent process
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(11) Screening programs should not be undertaken unless
the results that are produced routinely can be relied upon.

» Screening programs should not be implemented until
the test has first demonstrated its value in well-
conducted, large-scale pilot studies.

* Government agencies involved in introducing new
screening projects should require appropriate pilot
studies as a prerequisite to approval of the product or
to the funding of services.

» Government regulators, funding organizations, private
industry, and medical researchers should meet to
discuss their respective roles in ensuring that a
prospective test is studied adequately before genetic
screening programs are introduced.

(12) A full range of prescreening and follow-up services
for the population to be screened should be available before a
program is introduced.

* Community leaders and local organizations should
play an integral part in planning community-based
screening  programs.

o State governments should consider establishing a
review group with professional and public members to
oversee genetic services.

* New screening programs should include an evauation
component.

Equity
(13) Access to screening may take account of the inci-
dence of genetic disease in various racial or ethnic groups

within the population without violating principles of equity,
justice, and fairness.

(14) When a genetic screening test has moved from a
research to a service delivery setting, a process should exist for
reviewing implicit or explicit policies that limit access to the
genetic service; the review should be responsive to the full
range of relevant considerations, to changes in relevant facts
over time, and to the needs of any groups excluded.

» The time has come for such a review of the common
medical practice of limiting amniocentesis for “ad-
vanced materna age’ to women 35 years or older.

(15) Determination of such issues as which groups are at
high enough risk for screening or at what point the predictive
value of a test is sufficiently high require ethical as well as
technical analyses.

(16) Cost-benefit analysis can make a useful contribution
to allocational decisionmaking, provided that the significant
limitations of the method are clearly understood; it does not
provide a means of avoiding difficult ethical judgments.



The Evolution
and Status of 1
Genetic Services

A gene is one of those things that would have had to be
invented if it had not already existed—indeed, genes were
“invented” before they were discovered. It had long been
observed that al living things largely resemble their parents,
but it was not until the last century that systematic attention
was paid to the way plant and animal characteristics varied
from one generation to the next. Gregor Mendel, the father of
modern genetics, spoke of “inheritance factors’ through which
such variations pass from one generation to the next. Later, the
Greek word gener (meaning born, or produced) was chosen to
designate these units of heredity. As the study of genetics
moved from plants and lower animals to humans, the patterns
of inherited human genetic conditions were observed and it
became possible to tell people of the chances that particular
diseases would occur in themselves or their children. Today
scientists understand a great deal about the composmon of
genes and can even isolate particular genes of interest.”

The Roots of Medical Genetics

Although genetics as a formal discipline emerged after the
rediscovery in 1900 of Mendel’s nineteenth-century experi-
ments, genetic diseases had been described in the scientific
literature long before then. Even without an understanding of

! Many of the technical and medical terms used throughout this Report
are defined in the Glossary, Appendix A, pp. 105-08 infra.

2 The newly acquired ability to splice genes and manipulate genetic
materia is the subject of another Commission Report, SPLICING LIFE,
U.S. Government Printing Office, Washington (1982). Although these
techniques are sometimes used to diagnose genetic conditions, the
technology of gene splicing is not specifically addressed in this
Report.
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the basic genetic mechanisms, physicians had to care for and
advise individuals suffering from diseases that “run in the
family.” During the early years of this century, informal
sources of information (“old wives taes’) gave way to the
new science of genetics, which led to more formal genetic
counseling sessions.

The Development of Genetic Counseling. The first Ameri-
can genetic counseling center was probably the Eugenic
Records Office in Cold Spring Harbor, New York, founded by
Dr. Charles B. Davengnort in 1915 at the height of the American
eugenics movement.” The term eugenics refers to efforts to
improve the inborn characteristics of the human species by
applying rules of heredity to human propagation. In the first
part of this century many eugenicists called for regulated
marriages, sterilization, immigration restrictions, and perma-
nent confinement of individuals considered “misfits.”

From its association with the eugenics movement, genetic
counseling fell out of favor beginning in the 1930s, as the role of
the environment in human behavior became better understood
and as people recoiled from Hitler's racist use of eugenics.
Many tenets of eugenics rested upon genetic principles that
were not well established or fully understood and their
application was seen as contrary to the American system’'s
protection of basic civil liberties.

The study of genetics became predominantly an academic
pursuit for the next 20 years. Informa counseling was done,
however, by academicians who were primarily involved in
basic genetic research rather than clinica medicine. The early
eugenicists misuse of genetic information did leave a legacy
for the newly emerging field of human genetics. wariness over
the abuses of genetics led to an emphasis on “nondirective’
counseling, an uncharacteristic attitude among health care
professionals.”

By the 1960s great strides had been made in understanding
human genetics. The new information gave counselors a
broader and more scientific basis for telling families about the
recurrence risks and inheritance patterns of an increasing
number of diseases. The development of genetic tests based on
blood and cell samples introduced the field of prospective
counseling and helped shift counseling from primarily nonmed-
ical settings to screening programs involving public health
officials, physicians, nurses, and other health professionals,
often working in specialized genetics centers in hospitals and

® Editorial Comment: Eugenics Quarterly Succeeds Eugenical News, 1
EUGENICS QUARTERLY (March 1, 1954).
See, eg., Kenneth M. Ludmerer, GENETICS AND AMERICAN SOCIETY: A
[5'|ISTORICAL APPRAISAL, Johns Hopkins Univ. Press, Bdtimore (1972).
See pp. 37-38 infra.
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universities. Thirty years ago there were only a handful of
“centers” with any specialized expertise in the field; today
there are a total of about 500 centers and satellite facilities in
the United States.”

The Development of Genetic Screening. The renewal of
physicians interest in genetic diagnosis was sparked in 1959
by an explanation of chromosoma disorders that laid the basis
for understanding a wider range of inherited conditions.” In the
1960s the potential contribution of medical genetics to health
became clearer; progress in biochemical and molecular genet-
ics made screening possible and focused attention on genetic
diseases. By the end of the decade medical geneticists took
screening one step further by introducing dlagnoss of chromo-
somal and metabolic disorders before birth.®

Yet despite this great expansion in knowledge, genetics is
only beginning to play a significant part in hedth care. Before
the end of the century, however, genetic screening and
counseling are certain to become major components in both
public hedth and individua medica care. Although it is not
imminent, the time can aready be envisoned when virtudly
al relevant information about a person’s genotype—including
al his or her “abnormal” genes and chromosomes—will be
readily accessible. Whether such personal details remain as
arcane and little-understood to the general public as, for
example, fingerprints are today or whether—in contrast to
present attitudes toward medical information—they become as
public as a person’s name or appearance or as vital as
information about infectious disease will depend upon the
complex interaction of many cultura, politica, and scientific
factors.

Genetic Screening Capabilities

Since the 1950s three mgjor categories of genetic screening
have been developed. Screening of newborns is aimed at
detecting in early infancy serious genetic diseases for which
early therapeutic intervention can avert serious hedth conse-
guences or even death. Carrier screening identifies individuas
whose genetic makeup includes a gene or a chromosome
abnormality that may be harmful for their offspring or occa-

® National Clearinghouse for Human Genetic Diseases, CLINICAL
GENETIC SERVICE CENTERS. A NATIONAL LISTING, Dept. of Hedth and
Human Services, Washington (1980).

" J. Leeune, M. Gautier, and R. Turpin, Etude des Chromosomes
Somatiques de Neuf Enfants Mongoliens, 248 CR AcAD Sci. (Paris)
1721 (1959); C.E. Ford et al., The Chromosomes in a Patient Showing
Both Mongolism and the Klinefelter Syndrome, 1 LANCET 709 (1959).

C.B. Jacobson and R.H. Barter, Intrauterine Diagnosis and Manage-
ment of Genetic Defects, 99 AM. J. OBSTET. GYNECOL. 796 (1967).
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sionadly even for themselves (even though they have not yet
had any symptoms of the condition). For recessive diseases, a
person identified as a carrier usually need be concerned that
the disorder might occur in offspring only if his or her mate
carries the same abnorma gene. Prenatal screening yields
information before birth about the presence of genetic disease
through examinations of a fetus, of cells it has shed into the
amniotic fluid, or of its blood, including blood cells that cross
the placenta into the materna bloodstream.

Newborn Testing

Metabolic tests. Genetic screening began in the early
1960s with tests for “inborn errors of metabolism,” conditions
that involve an abnormal or missing enzyme or other protein as
a result of a defective gene, usualy inherited on a recessive
basis. Norma human functioning depends upon the coordinat-
ed activities of many enzymes and other proteins necessary for
proper cellular activity and structure. Thus, a mutation that
results in the absence or abnormality of an enzyme or other
protein interrupts this coordination and can lead to a metabolic
disorder. Inborn errors of metabolism include phenylketonuria
(PKU), Tay-Sachs disease, and sickle-cell anemia. Although
some inborn errors are untreatable and even lethal, others can
now be treated by supplying the missing substance or by
removing something harmful from the affected person’s envi-
ronment. In some cases, early intervention is cruciad to avoid
premature death or the occurrence of serious and irreversible
complications. Consequently, efforts to identify such metabolic
disorders in newborns have been a major focus of genetic
screening.

The inborn errors of metabolism that are the targets of
newborn screening are inherited on an autosomal recessive
basis, meaning there is a 25% risk that any subsequent
pregnancy will result in a child with the same condition.
Newborn screening can also therefore identify couples who
might benefit from genetic counseling and possibly prenatal
diagnosis of any future pregnancies.

Phenylketonuria. Newborns were the first subjects of mass
genetic screening in the United States. In 1961 Dr. Robert
Guthrie developed a smple test for PKU, a relatively rare
autosomal recessive disease (see Table 1). In PKU an enzyme
deficiency prevents the proper breskdown of an amino acid—
phenylalanine—that is essential for health. This “error” in
metabolism produces severe mental retardation and other
physica anomalies. If a PKU infant is placed on a diet low in

® For an explanation of inheritance patterns and other basic concepts
|n genetics, see Appendix B, pp. 109-15 infra.

 Robert Guthrie, Blood Screenlng for Phenylketonuria (Letter), 178
JAM.A. 863 (1961).
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Table 1:

Incidence and Carrier Frequency of Selected Genetic
Conditions

Sources: Committee for the Sudy of Inborn Errors of Metabolism, GENETIC
SCREENING: PROGRAMS, PRINCIPLES AND RESEARCH, National Academy of Sci-
ences, Washington (1975); Cystic Fibrosis Foundation and the National
Institutes of Health, Research Highlights, 1982-83, mimeo., Washington (1982).

Disease Carrier
Condition Incidence Frequency
SickleCdl Anemia 1 in 400-600 1in 10-12
American Blacks | American Blacks
Cystic Fibrosis 1 in 1600-2500 1 in 20-25
Caucasians Caucasians
Tay-Sachs Disease 1in 3600 1in 30
Ashkenazi Jews | Ashkenazi Jews
Phenylketonuria 1 in 14,000 of the| 1 in 60 of the
general general
population population

" In addition to those of African heritage, individuals of Greek and Italian
background are also at increased risk.

phenylalanine, however, the retardation and other clinical
manifestations of PKU can be avoided.

In the test developed by Dr. Guthrie, a drop of blood taken
by pricking a newborn's heel (a relatively painless and risk-
free procedure) is absorbed by a piece of filter paper and the
level of phenylaanine in the infant’'s blood is determined by
analysis of that sample. The process is now so automated that
many samples can be tested a one time.

In 1962, Massachusetts tried a voluntary screening pro-
gram for PKU using an early version of the Guthrie test. The
program, operated through the state-run laboratory, demon-
drated the feasibility of mass genetic screening and €licited
wide cooperation among physicians and hospitals. The discov-
ery of three “positives” for PKU in the first 8000 tests
stimulated interest. The following year, at the urging of groups
working on behalf of retarded children and with the support of
officids of the state health department, Massachusetts adopt-
ed the first U.S. mandatory PKU screening law.™

The National Association for Retarded Children (NARC)
conducted an extensive grass-roots lobbying effort during the
1960s to establish mandatory PKU screening legidation. Orga
nized medicine, although often criticad of legidative interven-

" Mass. Gen. Laws Ann. Ch. 111 § 110 A (West) 1963.
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tions in health care, largely left the field to NARC and its
medical allies or put up only limited opposition. Most legisla
tors apparently regarded PKU screening as a way to prevent
mental retardation and not as a uniquely “genetic” program.
Indeed, the range of genetic variation in the gene responsible
for PKU was not then fully understood even by NARC and its
medical consultants. Many conditions that gave test results
similar to PKU stemmed from different genetic variants; this
became apparent onIy after further experience with screening
and treating children.® Nonetheless, legislation making PKU
screening compulsory was swiftly adopted across the country;
43 states had such statutes by 1973."

These laws were adopted despite a number of problems
and gquestions uncovered in field triads of the tests, some of
which remain unresolved today. In 1967, the Technica Com-
mittee on Clinica Programs for Mentaly Retarded Children of
the U.S. Children's Bureau funded a collaborative study to
address these questions. The project has gathered data useful
in assessing the effectiveness of dietary therapy, and many of
the initial questions have been answered.** Although some of
these issues ought to have been laid to rest before mandatory
screening was initiated, newborn PKU screening today repre-
sents what many consider an ideal preventive heath measure.

Nonetheless, some concerns remain. Foremost among
these is the fact that babies are usualy tested just before going
home from the hospital, which in the United States today tends
to be within three days of their birth, which makes an accurate
diagnosis difficult. At this time many newborns (especially
those who are breast-fed) have not taken in enough protein to
raise their phenylalanine levels, which can increase the rate of
undetected cases during the initial screen (the so-called false
negatives). In an attempt to reduce the rate of false negatives,
the cut-off point above which the phenylalanine level is
regarded as “positive”’ is set at a low level. Yet this results in a
high rate of “false positives.” Indeed, more than 90% of the
initial positive results during mass screening are found on
further testing not to be cases of PKU. Thus thorough follow-up
testing remains imperative to avoid inappropriate diagnoses.

23S, Yu et al., Atypical Phenylketonuria, an Approach to Diagnosis
and Management, 45 ARCH. Dis. CHILD. 561 (1970); S. Berlow, Progress
i