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Researchers sunumoned a Baltimore County woman
to an office at the Johns Hopkins School of Pablic
Health last spring to tell her the bad news. They had
found a genetic threat lurking in her 7-year-old son’s
DNA—-a mutant gene that almost always triggers a
rare form of colon cancer. It was the same illness that
led surgeons to remove her colon in 1979. While the
boy, Michael, now 8, is still perfectly healthy, with-
out surgery he is almost certain to develep cancer by
age 40.

This genetic fortune-telling was no parlor trick. It
was the product of astonishing advances in recent
decades in understanding how genes build and regu-
late our bodies. And as scientists pinpoint new genes
and learn to forecast the onset of more inherited dis-
orders, millions of people are likely to demand their
medical prognosis.'

esting healthy newborns and children for genetic

DNA abnormalities that will not manifest disease

symproms for many years, if ever, is now rarely
done. However, the entry of such tests into the market-
place is raising the specter of their widespread use. Tests
that predict the likelihood of cancer are attracting the great-
est attention, and they may be the first such tests to be
administered on a large-scale basis.? Currently, tests are
available for predisposition to breast cancer, colon cancer,
melanoma, and thyroid cancer.?

Marketing these tests to the general population is highly
controversial, with proponents arguing that people have a
right to know if they or their children are at increased risk
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and that it would be unethical to deny them that informa-
tion. Much of the advocacy for widespread use of the tests
comes from the biotechnology companies offering them.*
For example, a recent news article about matketing rhese
genetic tests described the question of testing children as
“delicate.” Yet it also reported, in a letter to dermatologists
on testing for melanoma predisposition, that the manufac-
turer of the tests believed “[e]arly screening with this easy
and painless test is particularly useful when testing chil-
dren™

Some advocates of testing children go so far as to state
that a geneticist has a medical and legal duty to advise
parents about presymptomatic testing procedures for some
{even latc-onset) diseases and either to administer the pro-
cedure or to refer the child to a colleague for administra-
tion (presuming the child meets certain pre-adminiserarion
criteria).® Others describe the effort to keep the tests from
patients as medical paternalism.” Opponents have charac-
terized the initiative to market the genetic tests as “alarm-
ing,” arguing that this area of genetic testing 1s still in the
rescarch phase and that the tests should not be marketed
now.? Others argue that, due to the uncertain psychologi-
cal consequences for children of predictive testing, such
testing should not generally be done at this time or should
be restricted.?

We support those who express caution and urge re-
straint'? in conducting predictive genetic tests on children,
and we suggest policy recommendations to safeguard
children’s interests from possible negative effects of such
testing. Many of cur suggestions are consistent with the
recently published joint statement of the American Society
of Human Genetics (ASHG) and the American College of
Medical Genetics (ACMG) on genetic testing of children
and adolescents. !

We specifically address: (1) the role of physicians in
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informing parents of heaithy children about the availabil-
ity of predictive genetic tests; (2) the role of physicians and
parents in providing such tests to children; and (3) the role
of physicians, parents, and other public and private enti-
ties, such as registries, in following up on tested children
when new developments would benefit the child.

Throughout, we use the termgenetic disease to refer to
that rare group of disorders in which an abnormality (or
abnormalities) in the genetic code (DNA) of an individual
is associated with a near certainty of developing disease. In
contrast, we use genetic predisposition to refer to an abnor-
mality in the genetic code of an individual that results in
an increased risk of developing a diseasc.

Current testing of newborns and children

Little genetic testing of children is currently performed,
other than newborn screening for a small number of treat-
able genetic diseases that are expected to cause symptoms
if not treated during infancy. When testing is performed on
older children, it is generally limited to those few individu-
als who either are suspected of having a genetic disease or
are in families at high risk for having a genetic discase.
Several attempts have been made to categorize reasons to
do genetic testing on infants and children.? Using rhe work
of Wertz et al. and Fost as a starting point, we employ a
comprehensive list of seven categories: (1) testing of im-
mediate benefit to the infant or minor, including newborn
screening, disease testing for a symptomatic condition in
the child, or presymptomatic testing for which treatment
during childhood is available and beneficial; (2) reproduc-
tive-associated testing and counseling for older adolescents
that is mainly genetic carrier rather than genetic disease
testing; (3) testing for the benefit of other family inembers’
reproductive decision making, where it may be necessary
to test both affected and unaffected family members to
understand the inheritance of a genetic disease; (4) research-
related testing that is generally conducted under informed
consent protocols approved by institutional review boards;
(5) testing by insurance companies for the purpose of ex-
cluding individuals from coverage; (6) presymptomatic test-
ing to predict a child’s future risk of devcloping a genetic
disease or of having a genetic predisposition for which no
current treatment or effective prevention exists; and (7)
testing for carrier status at an age when the child cannot
procreate.

Predictive testing

Our primary focus is category (6)—testing for presymp-
tomatic genetic diseases or predispositions. While a rela-
tively recent survey indicates that imany British geneticists
and pediatticians would presymiptomatically test children
for a genetic condition at the request of the parents and
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with little immediate benefit to the child," many ethicists
and professional genetics societies agree that testing chil-
dren for genetic diseases, predispositions, or carrier status
is only appropriate when a clear and timely benefit to the
minor exists.'” And the debate, in large part. has focused
on determining what constitutes a clear and timely benefit
and who would benefit from the informarion. While many
professionals argue that there is insufficient benefit to the
child to warrant widespread screening or even high-risk
family testing for most genetic diseases during childhood, "
sonie argue that the information may be beneficial to the
child’s family. Whether this benefit would outweigh the
negative aspects of being identified as having a disease,
such as being treated differenily by one’s parents (no col-
lege fund or other long-term plans), has significant ramifi-
cations for the appropriateness of predictive testing.

Controversies over predictive testing have arisen both
in the context of screening newborns and resting infaits
and older children. As basic principles for newborn screen-
ing, the Institute of Medicine recommends that such sereen-
ing take place only when “{1} there is a clear indication of
benefit to the newbors, (2) a system is in place to confirm
the diagnosis, and (3) treatment and follow-up are avail-
able for affected imfants.” Though these goidelines are
relatively straightforward for some diseases such as
phenylketonuria (PKU), the difficulty in defining a benefit
to the newborn is illustrated by experimental screening pro-
grams for alpha -antitrypsin deficiency, cystic fibrosis (Ck),
and Duchenne’s muscular dystrophy.

Alpha,-antitrypsin deficiency is a genetic enzyme defi-
ciency, common in individuals of Scandinavian ancestry,
that results in a high risk of developing adult-onset emphy-
sema.)” The deficiency results in early-onset emphyserna in
80 percent of individuals with a severe enzyme deficiency.
For individuals with the predispesition, emphysema oc-
curs earlier in those who smoke or who are exposed to
occupational or residential environments with high levels
of particulates. In 1972, Sweden ininated a nationwide
experimental newhorn screening program for this condi-
rion. As part of the program, families were (1) told whether
their child had the genetic deficiency, (2) counseled to pro-
tect their child from smoking or environments with high
levels of particulates, and (3) followed to determine the
psychological impact of the information. The government
assumed that the benefits of the sereeninig program would
outweigh the negative implications of identifying a child
as having a genetic discase. Surprisingly, the follow-up stud-
ies found that more than half of the families suffered se-
vere negative psychological consequences, and that some
negative effects were still present on follow-up at five to
seven years.'® As a result of early feedback on these nega-
tive effects, the Swedish government discontinued the pro-
gram in 1974."

Screening newboens for OF has also created contro-
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versy. CF is a treatable but incurable autosomal recessive
gencetic disease that results in thick secretions in the lungs
and pancreas and that leads to chronic pulmonary and di-
gestive disezse. Children often manifest symptoms within
the first few years of life. Treatment has extended life ex-
pectancy to between twenty and thirty years of age, and
has improved the quality of life for individuals affected by
the disease. Various newbcrn CF screening tests have been
available since 1968.% Early on, those offering the test as-
sumed that identifying those who will ultimarely develop
the disease might result in better treatment outcomes for
the patient and planning benefits for the family. Currently,
howevet, only Colorade runs a routine CF screening pro-
gram. Wisconsin established an experimental newborn
screening program in 1985, The {irst five years of the Wis-
consin program provided no evidence that presymptom-
atic detection had any clinical benefit, and a number of
psychological and ethical issuzs were encountered. Re-
searchers concluded it was premature to offer population-
wide screening unti! the benefits and risks had been clez rly
determined.?' Many people think {even in cases where there
is a familial risk for the disease) that early detection has no
valuc and may, in fact, cause the family significant psycho-
logical stress prior to the time when the individual might
become symptomatic.

Finally, screening for Duchenne’s muscular dystrophy
has provoked some controversy. Duchenne’s causes an in-
curable and untreatable muscle-wasting that does not be-
gin until at least two to four years of age and leads to death
m the mid-teens. The primary justification for presymp-
tomatic detection of it is to provide the family with repro-
ductive options for future children. Screening of newborns
for Duchenne’s by measurement of blood spor creatine ki-
nase activity has been possible since the mid-1970s.2 While
a voluntary screening program has been offered in Wales
since 1990, 1o routine newborn population screening for
this condition is performed in the United States. This is
largely because of the perception that the psychological
burden of learning that your apparently healthy child will
some day develop a lethal incurable genetic disease out-
weighs possible future family planning benefits.

These newborn screening controversies illustrate the
difficulties in determining what constitutes a clear and
timely benefit, in particular the difficulties of weighing
psychological benefits and burdens.

Psychological impact

Concerns abeut testing children solely for predictive pur-
poses have focused largely on the potential psychological
implications to the child, especially in cases of predisposi-
tion to an incurable disease.”” Wertz et al. have summa-
rized some of the psychological and emotional consequences
of such testing. They argue that in requesting testing, par-
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ents typically think only of the benefits of a negative test
result and not of the potentially damaging effects of a posi-
tive result:

“Planning for the furure,” perhaps the most frequently
given reason for testing, may become “restricting the
future” (and also the present) by shifting family re-
sources away from a child with a positive diagno-
sis.... In families with a chronically ill child, there is
less socialization to future roles for all the children,
including those who are “healthy.” Parents are less
likely to say “When yon grow up...” or “When you
have children of your own...” to any of their chil-
dren, because they cannot say these words to the ill
child.... “Alleviation of anxiety,” another reason com-
monly given by parents for predictive genetic test-
ing, does not necessarily benefit the children. A posi-
tive diagnosis may create serious risks of stigmatiza-
tion, loss of self-esteem, and discrimination [by] family
or by institutional third parties such as employers or
insurers. Testing may disrupt parent-child or sibling-
sibling bonds, may lead to scapegoating a child with
a positive result or to continued anxiety over a child
despite a negative result....?

Balancing possible psychological harms and benefits
makes the determination of what constitutes a clear and
timely benefit particularly evasive. This difficulty is illus-
trated by testing for a very rare genetic familial cancer
known as the Li-Fraumeni syndrome. In 1991, the Na-
tional Cancer Institute and the National Center for Hu-
man Genome Research held two workshops to consider
predictive testing for Li-Fraumeni syndrome families. Par-
ticipants, who included experts in clinical medicine, labo-
ratory science, epidemiology and biostaristics, medical eth-
ics, law, psychology, and cancer control, made the follow-
ing recommendation:

Cancers oceur with high frequency among children
in Li-Fraumeni families, and testing these children
(rather than delaying it until young adulthood) is
recommended, with the goal of reducing cancer mor-
bidity and imortality. As children mature, it is appro-
priate to consider their assent or dissent to testing as
well as their parents’ permission. Parents and investi-
gators should develop a plan on the timing and per-
soni(s) to convey test results to children.?”

The recommendation is apparently based on the unsup-
ported optimism that knowledge of disease status will lead
to a benefit to the child from increased cancer surveillance
and early disease treatment, Unfortunately, the majority of
cancers scen in Li-Fraumeni syndrome are incurable, and
no evidence indicates that knowing a child carries the nu-
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tant gene is of any benefit. This is reflected in Fost’s morc
recent discussion of the syndrome:

There is less information [as compared to, for in-
stance, CF] on the benefit of identifying children with
Li-Fraumeni syndrome, a genetic predisposition to
cancer that exposes affected individuals to a 30 per-
cent risk of cancer by age 30 years.... Although it is
plausible ... that early screening, detection, and treat-
ment of cancers im such individuals will result in bet-
ter outcomes, that has not been shown. These thec-
retical benefits must be weighed against the risk of the
possibly incapacitating psychological trauma associ-
ated with growing up under a sword of Damocles.*

Identifying a child with a genetic predisposition may
lead to the “vulnerable child syndrome” in which parents
become overprotective and unnecessarily restrict a child’s
activities.” Also, those who test negative have been shown
to experience “survivor guilt.”* Given these concerns, the
International Huntington’s Disease Association and the
World Federation of Neurology have issued policy state-
ments recommending that minors not be tested for Hunt-
ington’s disease, and the National Kidney Foundation has
recommended that minors not be tested for the gene for
adult polycystic kidney disease except in specific circum-
stances where preventive measures are applicable for
stroke.?

Also, in their joint statement, ASHG and ACMG recon-
mended that “[t(]imely medical benefit to the child should
be the primary justification for genetic testing in children
and adolescents,” and that if the medical benefits “are un-
certain” or will not accrue until a later time, genetic testing
should generally be deferred.”

Balancing burdens and benefits

As additional genetic tests become available, the contro-
versy over what constitutes a clear and timely benefit will
continue. Those discases that threaten immediate harm to
the patient unless the patient is treated and a treatment
exists, present the easy cases. The more difficult cases n-
volve conditions where there is incomplete penetrance, no
treatment, but some preventive intervention that may re-
duce the likelihood that the patient will develop the condi-
tion ** Such preventive measures may include a restricted
diet, avoiding exposure to certain environmental aggrava-
tors (such as smoke or sunlight), preventive drug therapy
(such as tamoxifen for breast cancer),” or even preventive
surgery (such as a mastectomy when breast cancer 1s likely?
or a colostomy when colon cancer is predicted). These cases
are problematic in large part because of the uncertainty
associated with manifesting the disease™ and the uncer-
tainty of the effectiveness of the intervention. Regarding
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the latter issue, the National Advisory Council for Human
Genome Research recommends that presymptomatically
testing either high-risk famikies or the general populanon
for predisposition to specific cancers#or be conducted until
a number of questions have been addressed. Among them
is the effectiveness of current interventions to prevent can-
cer morbidity and mertality in high-risk families and i the
general population.™

The decision by a physician o offer or perform a pre-
symptoinatic genetic test and by a parent to have their child
tested will require weighing the possible benefits of the
test with its impact on the child’s quality of life. While a
child’s parents are generally in the best position to make
this decision, we are concerned about situations where no
preventive interventions or treatments are available and
parents still want the test performed.

The psychological and emotional value of the test in-
formation is likely to be different for parents than for their
child. The difference, we argue, requires greater input fromi
the medical profession in setting guidelines on when it is
appropriate to inform families abour predictive genetic tests,
when it might be appropriate to perform them, and what
to tell parents in obtaining their informed consent for test-
ing their child.

Should physicians disclose the availability of
presymptomatic genetic tests for children?

The controversy surrounding presymptomatically testing
children for genetic disease may soon cause anxiety for
some physicians as to whether they must or should dis-
close the availability of genetic tests to parents of healthy
children. Physicians may be concerned about potential li-
ability for failure to inform parents about such tests. Some
have contributed to this concern by arguing that physi-
cians may have a legal duty to disclose the availability of
these tests.® They rely erroneously on case law on prenatal
testing and wrongful birth, In these cases, parents have
successfully claimed that had they known about the test,
they would have consented to it; and, if it had indicated
that their fetus had a serious genctic condition, they would
have terminated the pregnancy. Instead, the physician’s
failure to inform them of the test resulted in their having a
child with a severe genetic abnormality that could have
been detected.?

The problem with this analogy is that, in the prenatal
context, parents could use the information to make a deci-
sion to terminate the pregnancy. In the context of testing
children for a genetic predisposition for which the parent
can do nothing to alter the likely manifestation of the dis-
ease, the physician would be not be legally liable. Liability
would only artach when a beneficial intervention cxists
and failure to test or to test in a timely manner would
result in harm to the child.
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Thus, for a genetic disease for which we have no effec-
tive preventive intervention or treatment, a physician would
have no legal duty and should not fear liability for failure
to inform parents of a genetic test. We argue that this is the
case both when there is no family history or probable cause
for believing the child has a genetic predisposition and when
there is a fanily history of the disease. While courts have
made a distinction between informing parents about a test
for a genetic disease when there is and is not a family his-
tory of the discase,” these cases are based on the prenatal
testing paracigm, in which parents have the option of ter-
nunating the pregnancy.

We argue further that, as a policy matter, a physician
should not be obligated to disclose the availability of +he
tests under these circumstances. Where no family history
of a genetic condition exists, requiring disclosure of all
available tests would take considerable time on the part of
a physician or other health professional for no likely ben-
efit to the child or parents. Disclosure in this circumstance
arguably wastes resources, and it has the potential for psy-
chological harm. To discourage testing under these circum-
stances, we recomiunend that appropriate professional so-
cieties, such as the American Academy of Pediatrics {AADP),
ASHG, and ACMG, issuc a strong statement in support of
nondisclosure where no available preventive intervention
or treatment would benefit the child. Where there is a fam-
ily history of a specific disease, the National Institutes of
Health (NIH;) should establish consensus panels to develop
guidelines as to when disclosure of a predictive test is ap-
propriate; and the relevant professional societies should
adopt them, Such guidelines might include the appropriate
age for testing as well as the age and circumstances when a
preventive mtervention, such as colonoscopy for colon
cancer, 18 OT is not appropriate.

Should physicians perform predictive genetic
testing on children?

With the increased availability of tests for genetic predis-
positions, physicians will undoubtedly encounter parents who
have read about the tests and request one or more of them
for their child. Do physiciaris have a legal duty to perform
such tests? More importantly, should physicians perform
such tests?

As to the first question, physicians are under no legal
obligation to provide the test. They are free not to provide
a treafment or diagnostic test to a patient under most cir-
cumstances. In some cases, if the treatment or diagnostic
test is considered part of standard medical care, a physi-
cian would need to inform a patient of it but would not be
requiired to provide it. In some jurisdictions, under certain
circumstances. they may have a legal obligation to refer
the patient to another provider who would provide the test
or treatment.”” (n a recent article, Clayton ably dispels the
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myth that parents have a constitutional right to demand
medical treatment or testing for their child, as well as the
belief held by some physicians that they will be liable un-
der tort law for failure to provide the tests.** Her persua-
stve analysis should provide comfort to physicians who
refuse to test children for genetic predispositions.

As to whether a physician should provide such tests
for genetic dispositions, we argue generally that such tests
should not be provided bur that a distinction may be made
between cases in which there is and is not a family history
of a genetic diseasc. If there is no family history or other risk
factors, to test a healthy child for predisposition to genetic
diseases is simply a fishing expedition with no foundation. If
there is a family history, we concur with the ASHG-ACMG
position that the decision to test should be made by a phy-
sictant in discussion with the child and the child’s parents.

In very young children, testing should be delayed in
most cases until the child can understand the implications
of the test. For example, where a mother and her threc-
year-old daughter visit a pediatrician for the first time and
a medical history of the child reveals that the mother’s
mother and sister both had breast cancer, the physician
should inform the mother about the availability of the test
for herself, and might suggest that, if interested in it, she
talk to her internist who can refer her to a geneticist. With
respect to her three year old, the physician should simply
state that, at some time in the future (when the child s
sufficiently mature to understand the information), the
child’s mother might want to talk to her daughter abour
the family history and the test and to let the daughter de-
cide if she would like to have the test done and, if so, when.

In some cases, however, parents may persistently de-
mand a test for their child. Some have argued that to deny
the parents the test is medical paternalism and flies in the
face of our general deference to parents regarding medical
decision making for their children.* The law clearly gives
parcnts this authority and assumes that parents will act in
their child’s best interests when making such decisions. Very
seldom, in fact, are parents denied the right to make medi-
cal decisions for their children, and, when denied, the cases
usually involve questions of parental abuse or neglect. But
cases deferring to parental decision making are not analo-
gous to the case of genetic testing. Virtually all cases of
deference to parental decision making involve circumstances
in which a medical professional is recommending a course
of treatment for a child, for example, surgery or chemo-
therapy, and the parents refuse it. Although parental deci-
sion making can be taken away when failure to provide the
treatment would threaten the child’s life, in virtually all
other cases the parents have the right to decide not to con-
sent to a proposed treatment.

This stands tn stark contrast to cases in which the par-
ent wants a treatment or procedure for the child that is not
recommended by the physician. An example might be a
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common parental request to have the child’s blood type
determined. Pediatricians generally will not draw a child’s
blood simply to satisfy the parents’ curiosity—he/she must
have a medical reason to perform the rest. Genetic tests
may be somewhat more complex, and physicians may need
guidance in determining where or under what circumstances
a test should or might be provided. As with disclosure where
there is a family history of a genetic discase, we encourage
NIH to continue to bring together consensus panels for
specific diseases and to develop guidelines as to when it is
appropriate to perform a genetic test on a child. Such guide-
lines have been largely successful in limiting the perfor-
mance of amniocentesis on pregnant women and in re-
stricting the testing of testing individuals for CF carrier
status. We recommend that these guidelines not be rigid,
however, so that physicians have some latitude in deciding
whether testing is warranted in a particular case. This flex-
ibility should also allow a physician to converse with a
child’s parents or a child (if sufficiently mature) regarding
the desire for the testing,

Although parents gencrally know their child best and
care most about the child’s welfare, we belicve that physi-
cians and health care providers have an obligation to pro-
vide them with sufficient information to make a true in-
formed decision about the benefits and risks associated with
testing for a genetic predisposition. If parents, despite a
statement from their child’s physician that the physician
does not generally perform predictive genetic testing, want
the test performed, we recommend that the physician refer
them to an appropriately trained genetic counselor or an-
other physician who can objectively explain the risks and
benefits of such testing. If they still desire the testing, the
health care provider must obtain their informed consent.

Informed consent for genetic testing: current
law and practice

Informed consent requires a physician to obtain consent
from a patient to perform a specific procedure or to take a
certain course of action. When children are involved, con-
sent 15 usually required from the child’s parents. In gen-
eral, the law provides that a physician disclose to a patient
the nature of the proposcd treatment or intervention, the
risks and benefits associated with it, as well as the alterna-
tives and their associated risks and benefits.® All material
or significant risks must be disclosed. This requirement
has generated questions, however, as to who determines
what is material or significant. In some jurisdictions, the
determination is made by the “reasonable physician”; in
others, by the “reasonable patient.”

A slight majority of states have adopted a physician-
centered approach wherein the physician discloses risks
that are customarily disclosed by physicians or what a rea-
sonable physician would disclose under the same or simi-
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lar circumstances.® Criticism of this “professional” ap-
proach has focused on the argument “that the standard of
disclosure exercised by the medical community bears no
inherent relationship to the amount of knowledge any par-
ticular patient might require to make an informed cheice,
and that the use of the professional standard bypasses an
investigation into the actual importance the undisclosed
information might have for the patient.”¥ Defendants of
this approach argue that “to adopt a standard based on the
patient’s need for information would resuvlt in requiring
doctors to go over with every patient every possible aspect
of any proposed treatment.”*

The applicable standard will have significant implica-
tions for disclosure by physicians about the risks of genetic
tests. Although the physical risks are generally minimal (a
needlestick for obtaining a blood sample), social, emotional,
psychological, and economic consequences may arise from
a positive test result, such as loss of health insurance, so-
cial stigmatization, and job loss. Research protocols for
testing for some genetic predispositions currently include
disclosure of such risks. For example, at one research cei-
ter where families at high risk for breast cancer are being
tested, risks discussed include “jeopardizing insurance cov-
erage, particularly for women who may seek costly pre-
ventive surgical options based on the information, the psy-
chological impact of obtaining carrier status informatior,
and the possible impact on family dynamics.”

These types of economic and psychological risks have
been raised in the context of HIV testing. Many have ar-
gued, for instance, that informed consent for an HIV test
should include the possible social consequences of a posi-
tive test—discrimination in housing, schooling, employ-
ment, and insurance. In some states, such as Maryland,
prescribed consent forms for HIV testing, prepared by the
state health department, include these risk factors.*

Others have argued that the potential psychological
and economic impact and the potential stigmatization as-
sociated with a positive result from certain genetic tests
are similar to those that result from a positive HIV test,
and that physicians should be required to inform those to
be tested of these risks.”) While thesc risks may be per-
ceived as material by a patient or lis/her parents, they are
less likely to he deemed relevant under a physician-cen-
tered approach to informed consent. A physician’s disre-
gard for the psychological impact of a test for a genetic
predisposition is illustrated by the statement of a cancer
researcher who favors marketing genetic tests for deter-
mining cancer predisposition. When interviewed by a New
York Times reporter about concerns related to such testing,
the researcher stated that “[ilnformation is neutral. We al-
ways have this question: Is it good or bad? We don’t know
until we use it. This is diagnostics, not a drug. The medical
risks are zero, We're really talking about psychological is-
sues.”$? Because of this attitude on the part of some physi-
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cians, in the case of generic testing of children, we argue
that a patient-centered approach to informed consent is
more appropriate.

Difficult 1ssucs

The child’s role in obtaining informed consent

Testing children for genetic predispositions raises new is-
sues in terms of informed consent and counseling, includ-
ing the role of the child in the decision. As regards children’s
participation in decisions to be tested, Wertz et al. argue
generally that genetic testing that confers no benefits on
the child should be deferred until adulthood. The state-
ment by ASHG and ACMG concurs with this position.
Hoewever, both authorities concede that presymptomatic
testing may benefit some minors by enabling them to make
plans for the future. Under these circumstances, Wertz. et
al. argue that the minor should actually initiate the request
for testing and that “[t]horough counseling of both the
minor and family (including siblings) should precede test-
ing, to assess the inner strength of all concerned.”* They
further argue that no ethical justification ordinarily exists
for testing before the age of eleven or twelve years, absent
proven medical benefits. ™

Legally, the role of the child in the decision to test will
clearly be at issue for adolescents. Currently, genetic test-
ing of this age group is only rarely performed—usually
only in a reproductive context-—but it may be more com-
mon as genetic predisposition testing becomes available.
Historically, consent for medical treatment of a minor has
been obtained from the minor’s parents or legal guardian,
More recently, state statutes have created exceptions through
which adolescents may consent to medical treatment on
their own if they are considered “emancipated minors” or
“mature minors.” The definition of emancipated varies by
state, but generally includes minors who are married, who
have children, or who are financially independent from
their parents and living away from home.™ To qualify as
mature, the minor must be competent to assess the risks
and benefits of a medical procedure and to make a rea-
soned decisicn based on that assessment.® It is the physi-
cian whe nuist assess the maturiry of the minor, often a
difficult call.”” Moreover, statutes in some states allow
mINoFs to consent to certain types of medical procedures
even if they are not emancipated or mature. These include
treatment of venereal disease, care related to pregnancy,
treatment for drug or alcohol abuse, mental health treat-
ment, and contraception,

These statutes address situations where adolescents
wang tests or procedures that their parents do not want
them to have.™ Although this is unlikely in the context of
genetic testing, it could occur where an adolescent at risk
for Huntington’s disease is contemplating marriage and
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wants 1o be tested for the gene. His parents may not want
him to be tested because the test results may tell the par-
ents about their own likelihood of developing the disease.
It is possible that a genetic test for a minor would fall un-
der some state statutes authorizing minor consent to re-
productive counseling,* This would obviate the need for
parental consent in such circumstances.

While some adolescents may request testing, a much
more likely scenario is an adolescent’s refusal to consent to
a test that his parents wish him to get. Most of the litera-
ture in this area, informed by the research setting, is con-
sistent in its call for the assent of the minor.

In the context of testing adolescents, a question that
may arise is the physician’s obligation to inform the ado-
lescent of the test result. In testing for the breast cancer
gene, researchers at at least one research center made a
decision not to reveal test results to individuals younger
than eighteen years. This decision was based on the fol-
lowing factors:

(1) there are no known medical benefits to a minor
of knowing that he or she is a gene carrier (we are
unaware of any breast cancer cases occurring at this
age or younger that can be attributed to the gene
under study); (2} it is difficult to determine the emo-
ttonal maturity required to receive results; and (3)
there are no nationally established guidelines for
screening children for late-onset disorders.

While several courts have held that physicians have a duty
to inform patients about medical test results even if those
results would upset the patient,” disclosure to a minor is
likely to be more complex. In the nonresearch context,
physicians who test minors for genetic conditions at the
request of the minors” parents will need to make an mdepen-
dent assessment of whether or when the minor is mature
enough to understand the implications of the test results. If
the physician finds the minor is sufficiently mature to un-
derstand the implications, he would arguably have a duty
to inform the minor of the findings, absent an explicit state-
ment by the minor that she did not want to know them.

Uncertainty and limited treatment options

Other difficult issues that may arise in informed consent
for genetic testing of children include: (1) the value placed
on uncertainty; (2) the fact that tests may not always be
informative; (3) the probabilistic nature of test results; and
(4) the fact that limited prevention or treatment options
may exist.

While a number of writers have discussed the virrues
of certainty in knowing one’s predisposition, the benefits
of uncertainty to all groups, but most especially to chil-
dren, have not been established. In their recent statement,
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ASHG and ACMG argue that a significant psychological
benefit of genetic testing is the resolution of uncertainty.
The statement cites a study, by Wiggins et al.?? of adults
who decided to be tested for Huntington’s disease, suggest-
ing that uncertainty may be even more stressful than know-
ing one will ultimately get the disease. While this may be
true for some individuals, their conclusion about the ben-
efits of uncertainty must be limited to those who desire
testing. Most adults at risk for Huntington’s disease, how-
ever, have chosen 7ot to be tested. Studies have found that
while many (two-thirds) of those at risk for Huntington’s
disease indicated prior to the availability of a genetic test
that they would want to be tested, only a small percentage
of those at risk have actually taken the test.** A recent study
by Fanos and Johnson,* on testing for CF carrier status of
siblings of individuals with CF, also found that many at
risk prefer not to know whether they are carriets. The au-
thors concluded that remaining unaware of carrier status
may serve significant psychological functions for individu-
als at risk. Thus, it seems premature to conclude that indi-
viduals, particularly children, will benefit from knowing
whether they are at risk of developing a serious genetic
condition,

More research is needed on how this information will
affect children and whether certain types of children, that
is, children with specific personality traits or from certain
types of families, would benefit from or be harmed by it.
Parents making a determination to test a child for a genetic
predisposition may also be overvaluing the benefit of that
information. The information, for example, will not pro-
vide parents with the certainty that their child will get the
disease—the child will simply have an increased risk. Nor
will it tell them that their child will not get the disease.
Individuals without a genetic predisposition to a disease,
for example, breast cancer, may still develop it.

With respect to breast cancer, however, Lerman and
Croyle argue that “[the incomplete penetrance of the ma-
jor breast cancer—related genes affords a major opportu-
nity—the potential for prevention or carly detection in as
yet unaffected gene carriers.”® On the other hand, incom-
plete penetrance means that some who carry the gene
(BCRA1) will not manifest the disease and thus may un-
dertake unnecessary preventive measures, such as mastec-
tomies. This possibility illustrates why it is important that,
when obtaining informed consent, an effort must be made
to explain to parents that a test result is not conclusive in
terms of a child’s getting the discase—it simply indicates
that the child’s probability of getting the disease is greater
than the norm.

Communicating test results and counscling about
future preventive options

As indicated, the best a genetic test can offer is an estimate
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of the risk an individua! faces. Conveying the meaning of
risk is problematic.” No satisfactory guidelines have been
established for communicating infermation about genetic
diseases for which there is incomplete penetrance. In the
rescarch setting, counselors are experimenting with differ-
ent protocols. In the center described above, where high-
risk family members were tested for BRCA1, each patient
was seen by a team consisting of at least three members of
one of the following disciplines: genetics, oncology, ge-
netic counseling, or oncology nursing. The team gave cach
patient information about “methods of linkage analysis,
the individual’s test results, the implications for fature risks
of developing breast and/or ovarian cancer, medical inter-
vention and screening options, and psychosocial counsel-
ing needs.”” Furthermore, information and individval coun-
seling services were offered to each family member to help
ensure confidentiality for those who sought it. Women who
had the gene were informed of their lifetime risk of devei-
oping breast cancer {85 percent) and of an increased risk of
developing ovarian cancer (25 to 85 percent). Counseling for
male carriers focused on the 50 percent risk of having passed
a BRCA1 mutation on to cach of their children.®

For women identified as BRCAT carriers who had not
yet developed breast cancer, “breast self-examination, an-
nual examinations by a specialist, and mammography were
discussed. These woinen were informed that these proce-
dures were designed for early detection of breast cancer, not
for prevention.™ In addition, prophylactic options includ-
ing bilateral mastectomy and oophorectomy were discussed,
along with the risks associated with these options.”™

The matter of counseling about preventive options can
be a sensitive one for genetic counselors, especially when
the prevention itself has risks and significant physical and
psychological burdens, for example, mastectomy, and the
condition for which the preventive measure is proposed is
not a certainty.” This issue would be extremely sensitive
were testing to be performed on adolescent girls in the
early stages of breast development and could be devastat-
ing to their developing their sense of identity.

When preventive approaches carry few risks, however,
for example, not smoking, physicians and counselors can
be more directive, especially with minors. Andrews states
that “some physicians are advising parents of children with
a genetic propensity toward skin cancer to move to an area
with a rainy climate.” She also argues that as genetic re-
search progresses, health care providers may be lable for
not ralking to patients about preventive strategies such as
diet, job, and climate,”

Follow up—whose responsibility?

Physicians

When a physician performs a test for a genetic predisposi-
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tion on a yeung child solely for predictive purposes and a
number of years later therapies or new preventive strate-
gies which were not known at the time of testing become
available, sonme have argued that the physician has an cbli-
gation to follow up with thesc patients. No legal obliga-
tion of this sort currently exists, and we argue, as a matter
of public pelicy, that such a burden should not be placed
on physicians. Those who advocate this legal duty for phy-
sicians” generally refer to Tresemer v. Barke.™ Tn that case,
a physician was found to have a duty to warn his patient of
the dangerous side-effects of a Dalkon Shield intrauterine
device when, subsequent to its insertion, the physician ob-
tained knowledge of its hazards. The court reasoned that
“the general duty of care should be extended to include the
duty to avoid further danger to a person, even when the
original danger was created by innocent conduct.”™ Bur
the California Court of Appeals also listed a number of
factors that were appropriate to its decision as to whether
to impose o a physician a duty to warn a patient about
new information acquired about the dangers associated with
a medical device. These factors included

the foreseeability of harm ro the plaintiff, the degree
of certainty that the plaintiff suffered injury, the close-
ness of the connection between the defendant’s con-
duct and the injury suffered, the moral blame attached
to the defendant’s conduct, the policy of preventing
future harm, the extent of the burden to the defen-
dant and [the] consequences to the community of
imposing a duty to exercise care with resulting liabil-
ity for breach, and the availability, cost and preva-
lence of insurance for the risk involved.”

Given these considerations, it is highly unlikely that a
duty would be imposed on a physician, who provides a
genetic test but has no ongoing physician-patient relation-
ship, to re-contact the patient years after the test was done.
For the physician who provides a genetic test and its result,
the physician’s actions have not created a risk ro the pa-
tient; rather the physician has simply provided the patient
with information about a preexisting risk. In this way, the
genetic testing scenario is quite different from a physician
who gives a patient a drug or implants a medical device
where the drug or device creates a risk to the patient,

The physician’s responsibility may also be tied to the
nature of the physician-patient relationship. For example,
a physician’s duty to inform a patient of danger associated
with a treatment previously given is abrogated when the
physician-patient relationship ends. In Fleischman w.
Richardson-Merrell, Inc.,” a physician was found not to
owe a former patient a duty to warn abour the side-effects
of a drug that he had prescribed for her many months prior
to his discovery of its side-effects. The patient was treated
by the physician on July 15, 1960, for an abnormally high
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cholesterol level, at which time he prescribed the drug.
The patient spoke to the physician only once thereafter—
one week later—at which time he checked her condition.
He did not treat or see the patient between July 1960 and
December 1961. However, the patient continued to use
the drug until December 1961 by purchasing it under its
trade name. In that month, the first announcement was
made to the medical profession of the dangerous propen-
sity of the drug. The court held that “It]he physician had
no duty to continue to follow her progress after the pre-
scription expired because she left his treatment and he had
no knowledge she was continuing to use the drug, or rea-
son to know of it.”78

In jurisdictions that adopt this perspective, it is un-
likely that a follow-up duty would be imposed on a physi-
cian who performs a genetic test bur does not sce the pa-
tient again. An argument can be made, however, that the
genetic testing situation is distinct from the case where a
physician has reason to believe his/her patient has stopped
taking a potentially harmful drug and is no longer ar risk.
With a genetic test, the patient continues to be at risk of
developing the disease, and thus any new information about
the test or genetic condition would be relevant to the pa-
tient. But, again, the nature of the two acts on the part of
the physician are distinct—giving a patient a drug has in-
herent physical risks, while giving a paticnt a genetic test
provides that patient with information about a preexisting
risk,

A number of policy arguments have been made for not
placing this duty on the physician once the physician-pa-
tient relationship ends. First, putting the onus on physi-
cians is an unfair burden. For the physician who does the
genefic testing, it may be impossible for him/her to contact
a former patient, especially given the mobility of families
in today’s society.” Second, the potential exists for a sig-
nificant expansion of the requirement, What is the ratio-
nale of not imposing the same duty on physicians to re-
contact other former patients when new treatments or
preventive interventions for their conditions become
available—for example, a new surgical procedure for heart
disease or a new diet to reduce blood pressure. For these
reasons, a strong policy argument can be made to limit a
physician’s duty to contact only those patients with whom
the physician has an ongoing relationship.

While we do not think a physician should have a legal
duty to follow up, physicians who rest a young child must
also inform parents of their need to stay in contact with a
knowledgeable pediatrician or geneticist regarding their
child’s disease. We advocate that parents be assisted in their
efforts to follow new developments in the treatment of
their child’s disease by the establishment of mechanisms
like voluntary registries or toll free numbers, where indi-
viduals can find out the most up-to-date information on
their child’s disease.
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Genetic registries

Disease registries have existed in the United States and other
countries for several decades.® They have been most often
used for specific cancers and tumors, but they have also
been established for victims of stroke, psychiatric disor-
ders, tubercnlosis and other infectious diseases, birth de-
fects, chronic renal disease, blindness, heart disease, oceu-
pational diseases, and trauma. More recently, they have
been set up for individuals needing organ and bone mar-
row transplants. The registries have been established pri-
marily by private entities—academic institutions or foun-
dations for purposes of research-—and most are voluntary
in nature. In some cases, government agencies have estab-
lished registries to collect epidemiological information for
planning purposes or for identifying individuals in need of
health or other services. An example of the first type of
registry is the cancer registry established by the Centers for
Disease Control (CDC).*' An example of the second type
includes registries of genetic diseases such as PKU for new-
born screening programs.

One of the most weighty arguments against genetic
registries in general, but specifically mandatory registrics,
is the potential infringement on the confidentiality of in-
formation provided to one’s physician. This is especially
troublesome given the stigma that may be associated with
some genetic conditions and predispositions, and the po-
tential loss of various types of insurance or employment.
But even more forceful is the argument that genetic infor-
mation contains information not only about the person
tested but also about their parents, siblings, and children
or future children. Some have argued against registries for
this very reason. Others have argued for heightened pri-
vacy rules for a specialized type of registry—DNA data
banks.®2 Given these concerns, the appropriateness of man-
datory reporting to a genetic registry is highly question-
able. Moreover, it is likely to be politically infeasible.

Recent congressional debate over the development of
a national system to track the immunization status of chil-
dren, in the Comprehensive Child Immunization Act of
1993 % illustrates this latter concern. The act would have
authorized the secretary of Health and Human Services, in
consultation with state public health officials, to establish
state registry systems to monitor the immunization status
of all children. The act was introduced in response to the
nation’s “alarmingly low” preschool immunization rate.™
The legislation authorized optional grants to states to de-
velop immunization registries and to supply aggregate state
data to the CDC to guide federal efforts to improve immu-
nization rates.

The registry provisions contained in the bill, as origi-
nally introduced, provoked concern about the protection
of parental rights, privacy, and the potental use of registry
data for purposes other than immunizations. During de-
bate on the bill, hundreds of parents wrote to their legisla-
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tors in opposition.” Although the bill was amended to ad-
dress some of their concerns, the registry provisions did
not survive passage.®

While any effort to create a national or even a system
of mandatory statewide registrics for purposes of genetic
follow up would likely meet at least as much (if not more)
opposition as that geneiated by the vaccine vegistry pro-
posal, voluntary registries may be appropriare for specific
genetic diseases. Such discases would include those con-
sidered life-threatening or those that have the potential to
affect seriously the quality of a child’s life. Such registries
should include guarantees of confidentiality and should be
responsible for contacting registrants with beneficial infor-
mation about their condition.

Safeguards protecting children—a reconunendation

Given concerns about resting children for genetic predis-
positions, we urge adoption of safeguards to ensure that
the tests are administered consistent with the child’s best
interests, While an argument can be made that safegnards
should be in place for all tested, children are particularly
vulnerable to the potential negative effects of predisposi-
tion testing. The most compelling argument for this is the
impact a positive test resnlt may have on how a child will
be treated by his parents, family, and, potentially, society.
Few empirical studies have been done on this issue (other
than the Swedish experience with alpha -antitrypsin defi-
ciency),” but cautien in this type of testing is now war-
ranted, and professional societies must play a role in en-
couraging physicians to exercise restraint in this area. Spe-
cifically, relevant professional socicties such as AAP and
ASHG should issue guidelines providing that physicians
not generally disclose the availability of or perform genetic
tests on children solely for predictive purposes where there
is no history of the disease in the child’s family or any
immediate weatment or surveillance benefit to the child.
We support ASHG’s and ACMG’s statement on testing
children, but we also encourage NIH to continug to estab-
lish consensus panels to determine when testing is appro-
priate for children for specific genetic diseases as well as
when specific preventive or treatiiient Interventions may
be appropriate. The relevant professional societies should
adopt these guidelines and urge physicians ro do likewise.
As pointed out by Werez et al,, “professional guidelines
offer greater fiexibility than legal regulations in implement-
ing standards” and would also serve as a counterbalance to
pressures from biotechnology companies to test and to fears
of malpractice suits.*

Where the guidelines indicate that testing might be
appropriate and the parents want that genetic testing per-
formed, we recommend thar the child’s physician, if not
qualified himself, refer the child and his/her parents to a
genetic counselor or knowledgeable physician ro discuss
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the test risks (including the psychological risks and the po-
tential impact on family dynamics). We urge that counse-
lors discuss with parents the risk of overvaluing informa-
tion that can be obtained from genctic tests and not dis-
count the subtle ways in which this information might psy-
chologically harm a child by virtue of trearment by family,
riends, and school systems. Finally, counselors should kelp
parents to think through how they will use the informa-
tion and at what point and under what conditions they
will tell their child about a positive test result. The family,
afrer meeting with the counselor, may still desire the test,
but the additional counseling and discussion should clarify
the issues and make parents more knowledgeable about
the risks of the tests,

In addition, all parents seeking genetic testing of a child
should give written consent to the procedure. State depart-
ments of public health (or comparable agencies) should
consider designing model consent forms that list the po-
tential risks and benefits of the proposed test, including
the psycholegical risks and the impact on family dynam-
ics. Forms prepared by some state health departments for
HIV testing may serve as models. We also recommend, in
all cases where a child tests positive for a genetic predispo-
sition, that the child (if sufficiently mature) and his parents
be provided the opportunity to meet with a genetic coun-
selor or knowledgeable physician to explain the results. If
necessary, psychological connseling should also be made
available to the family.

As regards follow-up, physicians who offer or perform
a predictive generic test on a child have an obligation to
tell the family that they should check back periodically
with the physician to determine whether any new develop-
ments might benefit the child. Physicians should also know
about possible resources for the family, including toli-free
numbers, family support groups, or disease registries, that
could assist them in keeping up-to-date regarding their
child’s condition. Finally, for certain life-threatening con-
ditions or conditions that have the potential to effect the
quality of a child’s life significantdy, registries should be
established by natienal public health agencies or private
discase associations. These registries would be voluntary,
would track cases of genetic predispositions, and would
inform registrants of new developments that could benefit
them.

Conclusion

The availability of more and more genetic tests will create
uruque dilemsas for parents, their children, and their health
care providers. We advise caution in the administration of
these tests to children when such testing is solely for pre-
dictive purposes. Professional associations must take a
strong stand on this issue and should provide physicians
with guidance as to when they should disclose the avail-

341

ability of tests to families as well as to when it would be
appropriate to perform such tests. If a predictive test js
appropriate for a child, based on established guidelines,
safeguards must be in place to ensure accurate and informed
decision making by parents and child (if sufficiently ma-
ture). Finally, if predictive testing is done on a young child,
resources should be made available, through government
funding or private agencies, to assist parents in keeping
informed about their child’s condition and any beneficial
interventions. In addition to the establishment of registries
for some conditions, public health education and informa-
tion dissemination strategies should be implemented to
ensure that when new information is available, it reaches a
large segment of the population. This way, parents of chil-
dren like Michael, with the predisposing gene for colon
cancer, will bring their children in to see a physician when
a treatment or cure for colon cancer is available,
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