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NEW FRONTI ERS I N GENETI C TESTI NG AND SCREEN NG

W often hear that we are witnessing a “genetic revol ution” that
will profoundly effect our health care in the near future. One of
the first fruits of this revolution is the availability of genetic
tests able to detect inherited disorders, and even predi spositions
to devel op many di seases that traditionally have not been vi ewed
as genetic in origin. These devel opnents rai se a nunber of
guestions deserving our careful attention. Wat forces are
driving the growh in genetic testing technol ogy, and what steps
are being taken to direct that growh along paths that will be
beneficial for patients and for society? Wat kinds of tests are
envi si oned, for what kinds of nedical conditions? How will
genetic tests change the way nedicine is practiced? And, perhaps
nost inportant, what noral challenges nust we confront as we enter
an era of genetic nedicine? This report addresses these questions
to provide a general overview of devel opnents at the center of an
enmer gi ng public di scussion.

During the 1950s the science of genetics devel oped techni ques
maki ng it possible to detect chronbsormal abnornalities associated
with a range of nedical problens including nmalformation,
retardation, infertility, and reproductive failure.l Sone
individuals with potentially devastating heritable conditions
could now be identified before overt signs and synptons of disease
appear ed, and nedi cal researchers could refine their

i nvestigations of the nechanisns involved in the devel opnent and
treatment of such di seases. Advances in nol ecul ar bi ol ogy,
especially the discovery of reconbi nant DNA techni ques during the
1970s, further increased our ability to analyze human hereditary
material, and the “resolving power” of genetic tests has increased
accordingly. Prem sed on the hope that genetic research will |ead
to treatnments and preventive strategies for common as well as rare
genetic disorders, both the private and public sectors have

i nvested maj or resources to devel op genetic technol ogi es.



Wth the advent of the Human Genone Project (HGP), the growh in
our ability to test for specific genetic conditions is now rapidly
accelerating. This project, scheduled for conpletion by the year
2003, 2 represents an international effort to map and sequence the
entire human genone. This is a nassive undertaking to determ ne
the precise order of about 3 billion nucleotides strung together
to formhuman DNA. Enbedded within that sequence are the
appr oxi matel y 80-100, 000 genes found in the nucl eus of each of our
cells. Wile the ultinmate hope is to understand in detail how
genes actually function in human devel opnent and physi ol ogy, the
first practical application is to enable us to identify and | ocate
deviations fromthe “normal” sequence and to link these with
specific mal functions. 3

Thi s expl osion in know edge and techni que confronts us with a
variety of ethical, legal, and social issues which require carefu
consi deration by scientists, health care professionals, and the
general public. How genetic information is gathered and recorded,
and the uses to which it is ultimately put are matters of great

i nportance for individuals and society. There is a sordid history
of eugeni cs novenents, both in the U S. and abroad, 4 > which
sought to inprove society by elimnating “unfit specinmens of
humanity.” The fear and m strust with which many vi ew poli cies
and practices that distinguish between individuals on the basis of
hereditary traits beconmes understandable in |ight of such

hi storical episodes. The challenge we face is to avoid such
abuses while still permtting the use of genetic know edge for the
pursuit of health and other legitinmate social goods.

The ELSI Program of the HGP

In the US., the H&P is adm nistered by the National Institutes of
Health (NIH) through the National Human Genone Research Institute
(NHGRI) and the Departnent of Energy (DCE). The recognition that
know edge derived from genone studi es has broader nedical and
social inplications led to the establishnent of a program devoted
to the ethical, legal, and social inplications (ELSI) of nmapping



and sequenci ng the human genone. Initially, 3 percent of the
NHGRI extranural budget was devoted to ELSI projects, but since
1991 this figure has increased to 5 percent. This unique effort
to prevent foreseeabl e problens spawned by the growt h of

bi omedi cal science represents the largest U. S. investnment to date
in the analysis of the inpact of emerging technol ogies wthin
their ethical, |egal and social context.

During its existence, ELSI has identified four high-priority areas
for research: (1) privacy and fairness in the use and
interpretation of genetic information; (2) clinical integration of
new genetic technol ogi es; (3) issues surroundi ng genetic research;
and (4) public and professional education.® A |arge nunber of
extramural projects addressing these priority areas froma variety
of perspectives have been sponsored by the ELSI program and a

wi de range of ethical, legal, and social issues raised by the HGP
have been articulated. Anmong the questions w th which society
nmust grappl e are concerns about the bal ance of benefits and costs
associated with particular genetic tests; the indications for
perform ng genetic tests and the purposes for which they are
appropriate; who will provide these services, and what standards
wi Il be observed; and who will have access to testing services and
to test results.

In addition to funding extranural research, ELSI has established a
joint NIH DOE Wrking Goup to provide overall guidance to the
ELSI program and to devel op policy options and recomendati ons.
The Working Goup in its turn created two task forces, one to
exam ne issues regarding the use of genetic information by health
insurers, and the other to explore options for the effective

regul ation of conmmercially avail able genetic tests. Draw ng

| argely on the research base represented by the extramural ELSI
projects to date, the task forces have issued their final reports
on these topics.’»8 These reports contain extended di scussions of
chal | enges generated by the dramatic increase in predictive
genetic information, and offer clear policy recomendations.

Al t hough the ELSI programcarries no authority to directly make



public policy, the strategy of form ng working groups to address
key areas of concern may prove to be an effective way to influence
the public officials who do have such authority.®

Forns of Genetic Testing

Most genetic tests attenpt to detect the presence of genes that
are associated with di sease or predi spose those who inherit the
genes to disease. In the case of recessive disorders, we m ght
test for “carriers” of the gene who do not thensel ves devel op the
di sease, but whose children mght be at increased risk. There are
al so tests that can identify genes which are not correlated with
known nedi cal disorders. Such tests can be useful in |aboratory
research, or to determ ne the genetic conposition of popul ations,
or to identify individuals for |egal purposes. Here, however, we
will limt discussion to the use of genetic tests within the
framework of health care. Wile some of the issues we raise are
conmon to all fornms of genetic testing, others are specific to, or
nore pronounced with, particular types of testing.

Carrier Testing - Carriers are people with one normal and one
abnormal copy of a gene. Since one normal gene is present,
carriers typically do not exhibit clinical synptons, although in
sone circunstances relatively mld synptons m ght appear. It is
estimated that, on average, each of us is a carrier for 3 to 5

abnormal genes. There are two broad categories of carriers.

First, carriers of autosonal recessive disorders, such as cystic
fibrosis, sickle-cell anem a, and Tay-Sachs di sease, can be either
mal es or females. Wen two carriers mate there is a 1 in 4 chance
that their child will inherit the abnormal gene from both parents
and so devel op the associ ated di sease. Second, carriers of X-
linked (or sex-linked) disorders, such as henophilia A and
Duchenne nuscul ar dystrophy, are fermal es one of whose two X
chronosonmes contai ns an abnornmal gene. Ml es have only one X
chronosonme, which is always inherited fromtheir nothers, so there
isalin 2 chance that male children of a carrier will inherit

t he abnormal gene and devel op the disorder.



In the context of clinical genetics, the traditional purpose of
carrier testing is to provide prospective parents information
about risks to their offspring so they can nake inforned
reproductive decisions. Froma public health perspective, the
purpose of carrier screening is to avoid the births of children
with serious, costly, or untreatable disorders.10 For either

pur pose, however, the results of testing m ght be m sl eading. For
a di sease |ike sickle-cell anem a, which involves a single, well
characterized nmutation in the gene for henogl obin, a negative test
effectively elimnates any risk of the disease. In contrast, nore
than 700 nutations of the gene inplicated in cystic fibrosis have
now been identified, though not all of these nutations actually
result in the disease. Approximately 1 in 25 Anericans are
carriers for cystic fibrosis, and a test for 70 of the nost conmon
mutations will identify 90% of carriers in the white popul ati on
and 97% of carriers in the Ashkenazi Jew sh popul ation. However,
this test detects considerably fewer of the nutations responsible
for cystic fibrosis in African Americans and Asi an Anericans. 11
Aver agi ng over the whol e popul ati on of actual cystic fibrosis
carriers, then, a negative test has a nore than 1 in 10 chance of
being a “fal se negative.”12

The primary ethical issues raised by carrier screening include the
guestion of whether it is ever justified to coerce people to have
the tests, either through governnment nandate or by nore subtle
psychol ogi cal pressures.13 Protecting the confidentiality of test
results is also inportant since it is not only prospective parents
who have an interest in information about carrier status. Both
enpl oyers and health insurers mght find this information useful
tolimt the costs of providing health care to dependents.14 |f
carrier status itself was viewed as a formof disability, the
Anericans with Disabilities Act (ADA) m ght provide sone
protection agai nst enpl oynent or insurance discrimnation, but
proving that one’'s access to health care or enpl oynent
opportunities has been restricted on the basis of genetic

i nformati on would be very difficult.15 16



Prenatal and Preinplantation D agnosis - A couple m ght suspect
they are at high risk for having a child with a genetic di sease,
per haps because they al ready have had an affected child, or
because of a famly history. In such circunstances they m ght
seek a genetic test to determ ne whether the disorder is present
intheir offspring before birth. The information they gain froma
positive test result could be used to help them plan ahead for
raising a child with special needs. More controversially, it
enabl es themto abort an affected fetus or, if they are using
artificial reproductive technologies, to discard ganetes or
zygotes that would result in a child with a genetic disorder. 1In
a very direct way, then, prenatal and preinplantation genetic
testing raises the question of what kinds of infants will be
born. 17

To differentiate thensel ves from eugeni ci sts and denonstrate
respect for parental autonony in reproductive decision nmaking,
genetic counsel ors have been guided by an ethic of non-

di rectiveness when disclosing genetic risk information to

clients. 18,19 Now the increasi ng nunber of diagnosabl e disorders
is pronmpting discussion of what limts on autonony m ght be
appropriate, and whether there m ght not even be a duty to avoid
the birth of children with severe genetic disorders. 20,21 |n
addition to raising profound concerns about stigmatization and

di scrimnation against those with heritable disabilities, 22,23 a
weal th of newinformation will energe about the genetic bases of
benign traits with no connection to disease and disability. Such
information will make it possible to use genetic testing to ensure
that children will have traits that nost comrentators think shoul d
be irrelevant in an egalitarian society.24 Selection of the sex of
a child, when there is no reason to suspect the presence of a sex-
i nked disorder |ike hermophilia, is only the nost obvi ous exanpl e.
Wil e there m ght be sone circunstances where sex selection could
be justified, nmbost commentators view it as a dangerous practice
because of its likely negative social inpact on the status of
wonen.



Newborn Screening - Genetic screening of newborns is nost conmon,
and | east controversial, when it is done to detect conditions that
woul d consistently result in serious harmto the child, but for
which early treatnent can be initiated to prevent death, nental
retardation, or permanent disability.25 Conditions such as
phenyl ket onuri a (PKU), hypothyroi di smand sickle-cell anema are
famliar targets of routine screening prograns. 1In the case of
PKU, which can be controlled by a special diet, virtually all the
states nandate routine screening of newborns, though parental
refusal m ght be allowed on religious or other grounds. Unlike
PKU testing, which is conducted on virtually all newborns in the
U S., screening prograns for sickle-cell have been targeted
primarily toward African-Anmericans. Initially, the focus on this
m nority popul ati on aroused m strust because of our nation’s |ong
history of racial discrimnation. Problens were exacerbated
because tests identified infants who were carriers as well as
those with a di sease produci ng “doubl e dose” of the gene, and nmany
were msled into believing that these infant carriers woul d

t hensel ves devel op sickl e-cel |l aneni a. 26, 27

Experience with sickle-cell screening prograns raises the question
whet her information about carrier status should be reported, and
if so, to whom when it becones available as an “artifact” of a
test for a recessive disorder. The mandatory nature of sone
programns | eads to questions about the appropriate role of
government in providing genetic testing. Wile sonme comentators
bel i eve mandatory screening can be justified on the basis of the
benefits provided to even a relatively small nunber of affected
children, 28 others argue that voluntary prograns with adequate

i nforned consent procedures are likely to be just as effective as
mandat ory prograns.29 An additional set of problens surrounds the
sanpl es coll ected for newborn screening. Potentially, these
sanpl es provide a “bank” of genetic material for virtually al
newborns in the U S. The information in such a genetic bank woul d
have great value for public health initiatives as well as for both
epi dem ol ogi cal and | aboratory research. But the individuals who



provi ded the sanples mght not want this information to be
available, or at least to restrict its availability. Wat uses
shoul d be permtted for such sanples, and what safeguards shoul d
be established to ensure confidentiality? These questions are
acquiring a new urgency with the accelerating growh in new
possibilities for genetic testing.30

Lat e-onset Di sorders and Susceptibility Testing - Sone genetic

di seases have no early signs or synptons or only manifest later in
life. A classic exanple of such a | ate-onset genetic disease is
Hunti ngt on di sease or chorea, a dom nant disorder that typically
appears during the fourth decade of life.31 Presynptomatic testing
can be nost useful in identifying conditions |ike Huntington

di sease which are caused by nmutations of a single gene with a high
degree of “penetrance,” that is, the gene is virtually always
expressed regardl ess of other external influences.32 Know ng

whet her one has inherited the gene for Huntington di sease permts
a glinpse of the future which can be inval uable as a person

formul ates |l ong-termgoals and plans, and sonme who receive
positive test results even find that this heightens their sense of
living in the present.33 Information about one’s future is not,
however, an unqualified good. Until preventive neasures or
effective treatnents are devel oped to forestall or prolong the
time until the onset of synptons, the information that one will
devel op a devastating condition |ike Huntington di sease m ght be
viewed nore as an added burden than as a benefit. 34,35

In contrast to relatively rare single gene disorders with high
penetrance, however, many of the | ate-onset diseases for which
genetic tests are becom ng avail abl e occur nuch nore commonly in

t he general popul ation, and cannot be predicted with a high degree
of certainty. Exanples include such famliar disorders as various
forms of heart di sease, breast cancer, ovarian cancer, colon
cancer, and Al zhei ner disease.36 For these common disorders, a
positive genetic test result cannot establish that the individua
tested will devel op the disease, but only indicates an increased
susceptibility or predisposition for a specific disease. This



m ght be the case because the disease is nulti-factorial,
requiring the presence of several genes, or the presence of
environnental conditions in conbination with the genetic trait
bei ng assessed, or because the gene is not fully penetrant so that
there is significant variation in the degree to which it is
expressed. In any case, susceptibility testing only provides the
information that the individual tested has a certain probability
of devel oping the disease, relative to the general popul ation.
Such information can still be very useful, especially when other
risk factors are known and can be avoided with reasonable effort.
But the many uncertainties associated with these tests nean that
great care mnmust be exercised in conveying information about test
results. 37,38 |n addition, as with other kinds of genetic
information, there is deep concern that enployers and health
insurers will use information about positive test results to limt
their own risks at the expense of those who have undergone the
tests. 39

An exanpl e of sonme of the conplexities arising with genetic
testing for |ate-onset diseases is provided by our early
experience with testing for the BRCAL gene associated wi th one
formof hereditary breast cancer. Several hundred nutations of

t he BRCA1 gene have been identified to date, but not all of these
i ncrease susceptibility for breast cancer. It is estimted that
the proportion of breast cancers in the general population
associated with the BRCAL gene is only 5-7% of those di agnosed
before age 40, and only 1-4% of those di agnosed over age 40. 40
Studies of individuals at particularly high risk in Iight of
famly histories of breast cancer estimated that for wonmen in this
group with BRCAL nmutations, 51-73%w || devel op breast cancer by
age 50, and 82-87% by age 70.4l1 Finally, BRCAlL nutations are

t hought to be present in considerably |less than 1% of the U S.
popul ation. G ven such statistics, it is clear that relatively
few of the women who actually devel op breast cancer woul d have
benefited frombeing tested for BRCAL nutations. And even for
those who are believed to be at high risk, the personal and soci al



meani ng of test results mght remain anbiguous. In |ight of such
uncertainties, commentators generally recommend that extensive
educati on and genetic counseling be provided both before and after
any tests are conducted for |ate-onset disorders. 42

Cinical Integration of CGenetic Testing

Until recently, nost clinical genetic services were found in
obstetric and pediatric settings, with relatively few specialized
clinics for adults affected by | ate-onset genetic disorders. 43
Wth the know edge gained fromthe HG, genetic testing will be
possible for a multitude of disorders affecting people of al

ages. Wiile there will be rapid growmh in the nunber of genetic
tests available, a snaller percentage of those tests will be
sought for their rel evance to reproductive deci sions.

I ncreasingly, people will confront their doctors wanting to know
whet her they possess particular genetic traits that will influence
their health, and what, if anything, they can do to prevent the
onset of diseases to which they are susceptible. The availability
of predisposition and presynptomatic testing for disorders that
are not evident at birth or in childhood is necessitating the
integration of genetics into the primary care setting in our
health care delivery system 44

As genetic technol ogi es becone nore prevalent in health care, key
features of the clinical relationship will change. Traditionally,
peopl e cane to the doctor with a “presenting conpl aint,”45 and
clinical efforts were directed to determ ning the causes and
controlling the synptons of the patient’s condition. Wth
presynptomati ¢ and susceptibility testing, however, an individual
with no present nedical conplaints can become the focus of
attention. An inportant feature of current genetic nedicine is
the |ack of effective treatnment for many di agnosabl e conditi ons,
the so-called “therapeutic gap.”46 Were this gap between

di agnosi s and therapy is present, the clinical relationship wll
take the formof surveillance and watchful waiting for the first
signs that a di sease process has begun. The people who will have



such an ongoing relationship to the nmedical world, but wthout
mani f est di sease, have been referred to as a new cl ass of
“unpatients.”4’ This new rel ati onshi p chal |l enges our everyday
notions of health, disease, and the goals of genetic nedicine. 48,49
Shoul d we view those identified by presynptonati c and
susceptibility testing as al ready di seased, even in the absence of
any norbidity? Do carriers who are not thensel ves affected have
genetic di sorders?

Physi cians attenpting to provide information and advice to their
patients will need to be able to translate conplicated statistica
rel ati onshi ps into everyday | anguage. And patients will need to
famliarize thenselves with a variety of concepts fromthe science
of genetics if they are to nmake inforned decisions about being
tested. >0 An adequate infornmed consent process will also have to
i ncl ude di scussion of the psychol ogi cal and social inpact of
genetic testing, including both the potential for stigmatization
and discrimnation, and the neaning of test results for the
famlies of patients.51:52 A significant effort to educate both
heal th care professionals and the general public about the new
realities of genetic nedicine nust acconpany the w despread

i ntroduction of genetic testing into the nedical nainstream

The proliferation of genetic tests also raises a variety of nore
“techni cal” concerns about how to assure that available tests
satisfy high standards of quality. The Task Force on Cenetic
Testing®3 formed as part of the ELSI program has nade specific
recommendat i ons regardi ng nmethods for validating genetic tests and
for assessing the clinical value of the information they provide
before new tests are nmade general ly available. The Task Force

al so addressed the process of research and data coll ection on

whi ch the devel opnent of genetic tests depends. Reconmendations

i nclude providing for external review of research protocols and
the pooling of data on the safety and effectiveness of new genetic
tests. Finally, suggestions are offered for a systemof fornma
oversight to establish and enforce strict quality assurance
standards for |aboratories performng genetic tests.



| ssues of Privacy and Fairness

The information reveal ed by genetic tests is directly relevant to
persons who are biologically related to the individual who

under goes testing, since “blood relatives” have many genetic
traits in comon. For exanple, if a person is discovered to be a
carrier of a gene for a recessive condition like cystic fibrosis
or sickle-cell anema, or a gene that increases susceptibility to
breast cancer or Al zhei nmer di sease then, barring the unlikely
event that this represents a new nutation, at |east one of their
parents al so has this gene, and any siblings of the person tested
m ght al so have inherited the gene in question. This raises the
guestion of whether physicians and genetic counsel ors shoul d

di scl ose genetic test information to relatives who m ght be at

i ncreased risk of an inherited disorder despite the genera
presunption in favor of maintaining the confidentiality of nedical
i nformation.> Al though | egal obligations in this regard renain
undefined, in 1983 the President’s Comm ssion for the Study of
Et hi cal Problens in Medicine and Bi onedi cal and Behavi or al
Research argued that it is ethically permssible to warn a

rel ati ve about such risks when (1) reasonable efforts to persuade
the patient to disclose the information to relatives have fail ed,
(2) there is a high probability of serious harmto an identifiable
famly nmenber, (3) disclosure will help to avert harmto the
relative, and (4) only the mnimuminformation needed to
effectively warn the relative is disclosed. 5>

Wiile the potential for famly conflicts mght explain the

hesi tancy of sone people to informrelatives about genetic test
results, disclosure to other third parties is problematic because
i ssues of privacy and fairness are deeply intertwined. There is a
long history of stigmatization and discrim nation agai nst those
who are viewed as “abnormal.” The availability of detail ed

i nformati on about genetic characteristics means that information
about individuals genones mght becone the basis for differenti al
treatnment that inposes unjustified burdens or places limts on the
opportunities open to those now consi dered genetically abnor nal



Fears of new forns of genetic discrimnation have therefore been a
prom nent part of the public debates fostered by the HG. Mich
confusion has resulted froma tendency to cast discussion within
a framework that has been called “genetic essentialisni or
“genetic determ nisni according to which a person’s innernost
nature and ultimate destiny are thought to be fixed by their
genes. °6, 57 Fortunately, the idea that “we are our genes” is

com ng to be recogni zed as an oversinplification which should not
gui de policy naking, and nedia portrayals of the new genetics are
i ncreasingly enphasi zing the partial nature of the explanations
provi ded by genetics for conplex human traits and behavi ors. 8

Even if extreme forns of genetic determinismare on the wane in
our society, however, the predictive know edge afforded by genetic
testing could be used by enployers and insurers to discrimnate
agai nst those who are at increased risk of disease. It is this
possibility that has generated the nost concern anong commentators
addressing the need to protect the privacy of genetic information.
In the enpl oynent setting, genetic discrimnation mght take place
in the hiring process or in providing conpensation for injuries.

If an individual with a particular genetic trait is nore likely to
devel op a di sease when exposed to certain workpl ace environnents,
enpl oynment or advancenent m ght be denied. The Americans with
Disabilities Act of 1990 (ADA), which prohibits discrimnation on
the basis of disability, mght provide sonme protection if those
with the genotypes in question are viewed as disabled. But the
ADA does not prevent enployers from nmaki ng nmedi cal exam nati ons,

i ncluding genetic tests, a precondition of enploynent. The ADA
thus remai ns an i nconpl ete and untested nechani smfor preventing
genetic discrimnation in enploynment.>9

The possible use of genetic information to discrimnate in health
insurance is due largely to the fact that in the Amrerican health
care system the cost of insurance, and so the ability to secure
access to coverage, is dependent on an individual’s risk of

di sease. Insurers routinely rely on information about such risks
to determne who they will insure, and at what price, and policies



are witten to exclude coverage for “preexisting conditions.” GOne
result of this systemof financing is that those with the greatest
need may have the greatest difficulty in obtaining coverage. As
nore informati on about genetic risks becones avail able, the
problenms with this systemare likely to be exacerbated. Mre
people will encounter difficulties in securing affordable health

i nsurance for thenselves and their famlies, and insurers wll
attenpt to treat genetic susceptibilities to disease as

preexi sting conditions in order to deny coverage when synptons
eventual | y do appear. 60

Inits final report,®l issued in 1993, the ELSI Task Force on
Genetic Information and | nsurance concl uded that information about
past, present, or future health status should not be used to deny
heal th care coverage to anyone. It argued that the nost inportant
step that could be taken toward preventing genetic discrimnation
in health insurance would be to reformthe U S. health care system
to ensure universal access to and participation in a program of
basi c health care services. Wile universal access woul d provide
protection agai nst discrimnation, universal participation was

vi ewed as necessary to guard against the possibility of “adverse
selection” in which individuals choose not to purchase insurance
until they already are ill or anticipate a future need for health
care. The Task Force al so concluded that fromboth a practi cal
and noral standpoint it is untenable to distinguish between
genetic and nongenetic diseases in order to determne eligibility
for health care coverage. Recognizing that the envisioned broad
reformof the U S. health care system woul d require extended
public debate, the Task Force recommended that in the interim

heal th insurers shoul d consider a noratoriumon the use of
information fromgenetic tests in underwiting.

In the aftermath of the ELSI Task Force report, there have been a
nunber of proposals and initiatives for preventing insurance
discrimnation on the basis of genetic information. A grow ng
nunber of states have passed laws to restrict the use of genetic
information in health insurance, 62:63 put the patchwork of state



| egi sl ati ve approaches does not provide a conprehensive sol ution
to the problem The primary limtation is due to the fact that
enpl oyer-sponsored health plans that are self-funded are exenpted
fromstate i nsurance | aws by the Enpl oyee Retirenent |ncone
Security Act (ERISA). Since nearly half of all Anericans are
covered by such plans, these state initiatives | eave them w t hout
protection agai nst genetic discrimnation in health insurance. In
addi tion, nost state |aws focus narrowy on information from
genetic tests, neglecting the information about genetic risks that
can be gleaned fromfamly histories, physical exam nations or
nmedi cal records.

In 1996, Congress enacted the Health Insurance Portability and
Accountability Act (H PAA) to expand access to health insurance
for Americans and prohibit the use of genetic information to limt
or deny coverage for nenbers of a group plan, including both self-
i nsured plans and plans purchased froman insurer. H PAA
specifically prohibits using genetic information to exclude an
asynptomati c individual under a preexisting condition clause, or
to determine eligibility for enrollment. The Act al so enploys a
broad definition of genetic information. The protections provided
by H PAA are |limted, however, since it does not require an

enpl oyer to provide a health plan or, if an enpl oyer does provide
a plan, to include coverage for any particular disorders as |ong
as all the nenbers of the plan are treated sinmlarly.® Finally,
H PAA does not Iimt an insurer’s access to genetic information or
restrict the release of such information to others who m ght use
it to stigmati ze and discrimnate agai nst people with particul ar
genetic traits.

An alternative to restricting the use of genetic information by
health insurers is suggested by the Genetic Privacy Act (GPA)

whi ch was drafted to provide a nodel for federal or state

|l egislation or to be used to devel op professional guidelines.®5
Thi s nodel act woul d provide protection primarily by requiring an
i ndividual’s informed authorization for the collection, analysis
and di sclosure of genetic information. The GPA identifies several



el enents that nust be included in the authorization, such as a
speci fication of the parties involved, the uses for which

aut hori zation is given, and the individual’s rights. It has sone
of the sane limtations as state initiatives, however, since it
too focuses narrowy on information derived from nol ecul ar

anal ysis of an individual’s DNA neglecting other sources from
whi ch informati on about genetic risks can be constructed.

The probl ens of genetic discrimnation in health insurance are
thus deeply rooted in our present health care systemand m ght, as
the ELSI Task Force concluded, only be resol ved by broad reforns
t hat assure basic health care coverage for all. The difficulties
of defining genetic informati on and determ ni ng what constitutes
| egitimate access and fair treatnent have only begun to be
addressed, and the rapid growh of genetic testing will surely
present new chal | enges to our values and our institutions. As
scientists and entrepreneurs “push the envel ope” of what is
technol ogi cally possible in genetic nmedicine, we nust continue to
assess the inpact of these technol ogies on patients and famlies
who utilize them or are denied them while pursuing their
personal health care goals.
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