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perience pain have not yet devel-
oped and the ACOG states that
rigorous recent data show that
experiencing pain is not possible
until the third trimester.> This
evidence has not stopped politi-
cians from “finding” otherwise
and mandating that fetal anes-
thesia be available (thus closing
many clinics that do not have this
capacity) or that abortions be out-
lawed as early as the beginning of
the second trimester. Indeed, the
U.S. House of Representative has
passed H.R. 1797, the “Pain-Capa-
ble Unborn Child Protection Act,”
and more than 40 senators are
cosponsoring its companion bill,
S. 1670.

It should come as no surprise,
then, that Alicia Beltran’s arrest
and incarceration are consistent
with a long history of legislative
and judicial misrepresentation of
the risks of drug use during preg-
nancy. Such misrepresentation be-
gan in the 1980s and early 1990s,
when women were being prose-
cuted and jailed for “child abuse”
(or some variation thereof) if they
used cocaine during pregnancy.
Without suggesting that cocaine
use is safe or that all the effects
are known, the 2010 National In-
stitute on Drug Abuse report
“Cocaine: Abuse and Addiction”
states that the claims that “crack
babies” would be born with se-
vere defects or lifelong deficits
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were a “gross exaggeration.” But
those claims became the basis
for laws such as the one used
against Beltran in Wisconsin,
where what started with crack co-
caine expanded to encompass the
state’s power to incarcerate a preg-
nant woman who “habitually lacks
self-control” (undefined) with re-
spect to any number of substances,
legal and illegal.

Thus was Beltran’s liberty taken
away, even though medical ex-
amination showed that she was
drug-free and without symptoms
of withdrawal and that her fetus
was developing normally. The
medical standard of care would
call for ongoing monitoring in
the course of prenatal care. It
would not necessarily require
Beltran to return to taking anti-
addiction medications, as the state
insisted. And it definitely would
not call for incarceration in a set-
ting that lacked prenatal care
(and, ironically, also lacked capac-
ity to administer the drugs that
the state claimed were indicated).

For two decades, legislatures
have been encroaching on the
realm of medicine. Heedless of
medical ethics or evidence-based
standards of care, they have been
declaring medical “facts,” speci-
fying or forbidding medical pro-
cedures, and dictating to doctors
what they must say to their pa-
tients. Roe v. Wade was not only

about a woman’s right to abor-
tion. It was also about the right
to her physician’s medical judg-
ment and best care, uncon-
strained by partisan strategies. It
is not only women’s bodies that
are being held hostage to poli-
tics; it is also the hearts, minds,
and professional pride of their
physicians.

Disclosure forms provided by the author

are available with the full text of this arti-
cle at NEJM.org.

From the School of Law and the Depart-
ment of Medical History and Bioethics,
School of Medicine and Public Health, Uni-
versity of Wisconsin, Madison.

This article was published on January 1, 2014,
at NEJM.org.

1. Weinberger SE, Lawrence HC I, Henley
DE, Alden ER, Hoyt DB. Legislative interfer-
ence with the patient—physician relationship.
N Engl ) Med 2012;367:1557-9.

2. American Congress of Obstetricians and
Gynecologists (ACOG). Open letter to Texas
legislators: get out of our exam rooms (press
release). Washington, DC: ACOG, July 9, 2013
(http://www.acog.org/About_ACOG/News

_Room/News_Releases/2013/Open_Letter
_to_Texas_Legislators).

3. American Institute of Ultrasound in Medi-
cine. Practice guidelines (http://www.aium
.org/resources/guidelines.aspx).

4. Kessler RC, Schatzberg AF. Commentary
on abortion studies of Steinberg and Finer
(Social Science & Medicine 2011;72:72-82)
and Coleman (Journal of Psychiatric Research
2009;43:770-6 & Journal of Psychiatric Re-
search 2011;45:1133-4). ) Psychiatr Res 2012;
46:410-1.

5. LeeSJ, Ralston HJP, Drey EA, Partridge JC,
Rosen MA. Fetal pain: a systematic multi-
disciplinary review of the evidence. JAMA
2005;294:947-54.

DOI: 10.1056/NEJMp1313499

Copyright © 2014 Massachusetts Medical Society.

Prenatal Whole-Genome Sequencing — Is the Quest to Know

a Fetus’s Future Ethical?
llana R. Yurkiewicz, B.S., Bruce R. Korf, M.D., Ph.D., and Lisa Soleymani Lehmann, M.D., Ph.D.

esearchers recently reported
sequencing a fetal genome
from cell-free fetal DNA in a preg-
nant woman’s blood,* heralding

the possibility of performing
whole-genome sequencing as early
as the first trimester of pregnancy.
This possibility adds a new level

of complexity to decisions about
prenatal testing. Current methods
such as chorionic-villus sampling
and amniocentesis, which must
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be performed by physicians, pro-
vide information about specific
medical conditions. With this ad-
vance, expectant parents may
eventually obtain genetic infor-
mation not just about the risk of
childhood diseases but also about
carrier status for autosomal re-
cessive disorders such as Tay—
Sachs disease, the risk of com-
plex adult-onset diseases such as
diabetes, the presence of genes
causing adult-onset autosomal
dominant diseases such as the
hereditary breast and ovarian
cancer syndrome, and the likeli-
hood of traits such as baldness.
Such sequencing could thus blur
the boundary between diagnosis
and screening for risk of future
disease. Parents could learn about
the risk of diseases that might
never be manifested and about
genetic variations of unclear sig-
nificance.

This innovation raises ethical
and policy questions. Should
women be offered prenatal whole-
genome sequencing? Should par-
ents have access to all their fetus’s
genetic information? The rationale
behind the current genetic screen-
ing of children is based on pro-
viding direct medical benefit to
the child. Newborns are screened
for major illnesses that can be
avoided by instituting treatment
before symptoms appear. A reluc-
tance to provide parents with
access to other types of genetic
information, including tests for
untreatable and adult-onset con-
ditions, has been based on the
perception of overriding harms
to the child. Common concerns
include the psychological burden
of information on parents and
children, damage to self-esteem,
alteration of a family’s view of
the child, stigmatization, and dis-
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crimination. Whole-genome se-
quencing may further result in
unexpected findings such as mis-
attributed paternity, along with
findings of unknown clinical
significance. The standard ap-
proach to interventions without
an imminent medical benefit has
been cautious, erring on the side
of respecting a child’s rights not
to know and to decide later in
life whether to obtain genetic in-
formation.

Diagnostic advances, however,
have generated discussion about
broadening screening criteria. A
2005 report of the American Col-
lege of Medical Genetics (ACMG)
reiterated that therapeutic inter-
vention for the child is the pri-
mary justification for screening
— but acknowledged that such
intervention could be defined
more broadly than immediate
treatment.? The report discussed
the example of intellectual dis-
ability, for which early interven-
tion can lead to less-severe out-
comes. Parents could benefit
from results identifying a genetic
risk to relatives or future off-
spring. Societal benefits include
progress in biomedical research
from data characterizing the in-
cidence and natural history of ge-
netic conditions and the effects
of intervention. Early genetic di-
agnosis could also spare the
health care system costly diagnos-
tic quests.

The report received mixed re-
sponses, and in 2008, the Presi-
dent’s Council on Bioethics recom-
mended a two-tiered approach:
mandatory newborn screening
should follow classic criteria for
the direct medical benefit of the
child, and additional genetic find-
ings could be offered to parents
who sought them in a research
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context (providing an opportunity
to consider the benefits and risks
of disclosure).3 In 2013, an ACMG—
American Academy of Pediatrics
policy statement reaffirmed that
genetic-screening decisions should
be driven by a child’s best interest,
acknowledging that family benefit
as a justification for screening
remained controversial.*

We would argue that parents
who wish to obtain their fetus’s
genetic information should be
permitted to do so after receiv-
ing genetic counseling. The ethi-
cal foundation for providing this
option is a basic right of repro-
ductive choice and parental auton-
omy; people may choose when,
with whom, and how to repro-
duce, and they have the right to
data that may inform these deci-
sions. Parents are free to raise
children according to their own
beliefs about what is best, free
from government interference ab-
sent a superseding reason (e.g.,
abuse) warranting intervention.
We grant broad autonomy to par-
ents, even in choices that might
not be best for the child, such as
decisions not to send children to
school after 16 years of age.

The advent of fetal whole-
genome sequencing raises concern
about potential increases in abor-
tion rates. Although Roe v. Wade
protects a woman’s choice to ter-
minate a pregnancy before via-
bility, abortion remains ethical-
ly contentious, with legal limits
challenged by state-imposed re-
strictions on previability abor-
tions. However, currently in the
United States, women need not
provide any reason for choosing
to terminate a pregnancy, SO
it’s difficult to justify restricting
abortion in the case of a well-
defined reason, such as genetic

NEJM.ORG JANUARY 16, 2014

Downloaded from negjm.org by KEVIN ROSTEING on February 27, 2014. For personal use only. No other uses without permission.
Copyright © 2014 Massachusetts Medical Society. All rights reserved.



PERSPECTIVE

disease. Concern about abortion
rates does not justify withhold-
ing information about genetic
markers for future illness. We
suggest that fetal whole-genome
sequencing be presented as an
additional choice. Many parents
will probably opt not to obtain
this information. Those who seek
it can make a compelling argu-
ment for their right to receive in-
formation that involves the health
and well-being of their child or
that may guide a decision about
pregnancy termination or future
reproduction.

Knowledge of risks, even un-
certain ones, can reasonably in-
form reproductive decisions and
help parents prepare for a child’s
future. Many disease risks re-
vealed by whole-genome sequenc-
ing will be complex, their mani-
festation the outcome of an
interplay of genes and environ-
ment. Learning about an increased
risk of a complex disease may
motivate families to adopt life-
style modifications that they might
otherwise not make a priority. An
increased risk of adult-onset dia-
betes may spark earlier emphasis
on exercise and healthy diet;
genetic predisposition to cancer
may reinforce the need for cancer
screenings. For less-preventable
conditions, a positive result may
empower parents to learn more;
those who seek testing may be
more likely to pursue research
and experimental options, con-
tribute to advocacy organizations,
or galvanize the research com-
munity to find a cure. Thus, a
fetus’s risk of developing an
adult-onset disease that is not
currently treatable may provide
valuable information for parents,
children, and society.
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Whether these benefits will be
realized is uncertain, but earlier
fears about the psychosocial bur-
dens of sharing genetic informa-
tion have proved unfounded. Dis-
closure of APOE (apolipoprotein E)
genotyping results to asymptom-
atic adults, for example, has not
been associated with substantial
psychological risks.® Critics of un-
fettered access to genetic infor-
mation fear that increased prena-
tal choices will cause parents to
view children as commodities.
Similar concerns were voiced about
assisted reproductive technologies
that are now widely accepted. As
knowledge of genetics expands,
so will understanding of what it
means to have access to such in-
formation. The possibilities of un-
certainty and misunderstanding
are neither unique to genetics nor
grounds for overriding a right to
information about one’s fetus.
Instead of leading to constraints
on disclosure, concern about mis-
understanding should inspire the
development of educational re-
sources to improve comprehen-
sion of the complexities and lim-
itations of genetic information.

A practical concern is the short-
age of genetic-counseling profes-
sionals. The need for accurate in-
formation will provide an impetus
for increasing the genetics work-
force — but may also inspire in-
novative models of information
provision. One such approach may
be a Web-based system that can
display risk information in vari-
ous formats to facilitate under-
standing, allow repeated access to
information without added cost,
and educate parents about specif-
ic risks and benefits before they
decide to view particular results.

Whole-genome sequencing has
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substantial potential for medical
and personal utility. We believe
that obtaining a fetus’s full ge-
netic profile should be the par-
ent’s choice. Instead of limiting a
child’s potential future, knowl-
edge of genetic risks can offer a
greater opportunity to inform
possibilities for a good life. As
sequencing technology becomes
integrated into prenatal medicine,
we should ensure the availability
of genetic counseling to guide
patients through complex decision
making. It’s also critical that we
engage in research to capture
families’ perspectives and experi-
ences as they obtain genetic in-
formation. We can remain atten-
tive to emerging challenges while
safeguarding parents’ freedom to
choose, prepare, and be informed
about their fetus’s risk of disease.
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