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n 25 July 1998, Louise Brown, the
o first child born through in vitro fer-

tilization, was 20 years old. Since
her birth, 300,000 other children have been
created worldwide by in vitro fertilization
(IVF). Variations of the technology abound,
including the use of donor gametes, transfer
of the embryo into a surrogate, and preim-
plantation genetic screening of in vitro em-
bryos. Potential parents now seemingly
have greater control over how they bring
children into the world. They can even, as
did a California couple, choose an egg
donor, sperm donor, and surrogate gesta-
tional mother, thus creating a child with
five or more potential legal parents (/).

The assisted reproductive technology
(ART) industry, with an annual revenue of
$2 billion (2), is growing to serve an esti-
mated one of six American couples who
are infertile (3). Annually, in the United
States alone, approximately 60,000 births
result from donor insemination (4), 15,000
from IVF (5), and at least 1000 (6) from
surrogacy arrangements. In contrast, only
about 30,000 healthy infants are available
for adoption (7). What is striking about
this comparison is that every state has an
elaborate regulatory mechanism for adop-
tion whereas only two states, Virginia and
New Hampshire, have enacted legislation
to comprehensively address ARTs.

Despite the fact that many families
have been created with ART, the field has
not been without problems. These include
experimentation without appropriate re-
view, use of embryos without consent, in-
adequate informed consent, conflicts re-
garding control over stored gametes and
embryos, and failure to routinely screen
donors for disease. Currently, the United
States has taken a laissez faire approach
toward ART. In contrast, other countries
combine outright prohibitions of certain
procedures, such as sex selection for non-
medical purposes [for example, in Canada
(8)], and licensing requirements to limit
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who may perform reproductive technolo-
gies [for example, in the United Kingdom
(9)]. Despite the existence of voluntary
guidelines by the American Society of Re-
productive Medicine abuses continue to
occur. Medical researchers in other fields
risk losing federal funds or academic posi-
tions if they do not comply with human
subjects’ protections. Reproductive tech-
nologists, many of whom practice in pri-
vate clinics, do not have such constraints.

fact, IRB review is so rare in this field that
it has been viewed as “remarkable” (/0).

Unlike new drugs and new medical
equipment, which are regulated by the
Food and Drug Administration, no similar
review of innovative ART medical proce-
dures is required (//). Consequently, if
ART practitioners wanted to undertake an
innovative and unproven technique like
human cloning, there would be nothing to
stop them (other than the legislative bans
on human cloning in California and
Michigan). In fact, one ART provider has
suggested that even though the success
rate of cloning is low (1 in 277 in the Dol-
ly experiment), this may not be a barrier
because all new reproductive technologies
have high failure rates (/2).

ART also differs from other medical
procedures because it is rarely covered by
health insurance. For other types of health
services, insurers, through man-

s

e

ed reproductive technology?

Regulation of ART
In the United Kingdom a licensing author-
ity was established under the Human Fer-
tilization and Embryology Authority.
When such an oversight group was sug-
gested in the United States, reproductive
technologists argued that they should not
be singled out for regulations that do not
apply to other areas of medicine. Yet en-
hanced regulation is justified in this area
because the constraints usually in place in
other fields of medicine are lacking here.
For several reasons, reproductive tech-
nology has been insulated from regula-
tions that apply to other medical fields.
For example, the political undertow from
the abortion debate has led every adminis-
tration from the late 1970s to the present
to reject federal funding of embryo and fe-
tal research. As a result, IVF clinics,
which do not receive federal research
funding, are not required to set up institu-
tional review boards (IRBs) or to review
innovative therapies under the human re-
search subject regulations of the Depart-
ment of Health and Human Services. In

Babies. Why should their safety be better regulated if they
were adopted than if they were born through use of assist-

aged care outcome studies and
evaluation of services, have re-
quired proof of efficacy before
medical services are reimbursed.

Additionally, medical mal-
practice litigation, which serves
as a quality control mechanism
in other areas of health care,
does not work as well in the
ART field because of the high
failure rate (which means that
patients do not know whether
their lack of success was due to
negligence or not). Risks to the
children may not be discernible
for many years, which may be
past the period of time a statute
of limitations on a legal suit has run. In
“wrongful life” cases, courts have been re-
luctant to impose liability on medical
providers and laboratories for children
born with birth defects where the child
would not have been born if the negligent
act had been avoided (/3).

In 1992 a federal law was passed to re-
quire ART clinics to report success rates to
the Centers for Disease Control (/4). Im-
plementation was slow—the first report
was published in December of 1997. In
1992 there was concern that the federal
government did not have the constitutional
authority to regulate ART clinics, because
medicine is traditionally regulated at the
state level. Since then, however, federal
court cases have established Congress’ abil-
ity to regulate medical clinics, whether or
not they receive federal funds, if patients
travel across state lines to use them, if sup-
plies come from out of state, and if the doc-
tors attend conferences in other states (15).
All of these factors are present in ARTs.

The consequences of the laissez-faire
approach have been documented by the re-
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port of the New York State Task Force on
Life and the Law (/6).They identified var-
ious major problems, such as clinics’ lack
of oversight, variability in success rates,
failure to assess risks associated with ovar-

. ian hyperstimulation, failure to disclose

multiple gestation risks, insufficient fol-
low-up data collection efforts, and incon-
sistent reporting of risk data for egg dona-

" tion (/6). Despite their criticisms, the New
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York Task Force would impose few new
responsibilities on physicians to change
practices or curb abuses. In contrast, we
recommend a federal law to set a mini-
mum standard requiring IRB approval of
new ARTs; data collection, reporting,
record keeping, and informed consent.
Noncompliance would result in criminal or
civil liability.

Data Collection, Reporting, Records
ART should be treated as a science. Cur-
rently, ART practitioners experiment on
patients in the clinical setting without re-
quired peer review of research methods or
protocol oversight. With ARTs, experi-
mental techniques have been introduced
rapidly in many of the more than 280 ART
clinics in the United States without suffi-
cient prior animal experimentation, ran-
domized clinical trials, or the rigorous data
collection that would occur in federally
funded studies (17, 18).

Intracytoplasmic sperm injection (ICSI)
has been used since 1993 as a therapy for
male factor infertility. Only recently has it
been observed that children born after this
procedure are twice as likely to have major
congenital abnormalities as children con-
ceived naturally (19). The newly discov-
ered risks include an unbalanced chromo-
some complement and male infertility
(20). Children conceived through ICSI
may experience mild or significant devel-
opmental delays during their first year
niore often than children conceived by nat-
ural conception or IVF (21).

ART procedures may present risks to
women as well. ARTs increase pregnancy-
related risks to women—higher rates of
preeclampsia, diabetes mellitus, bleeding,
and anemia (22). There is some indication
that hormonal stimulation during ART
may increase the risk of ovarian cancer
(23). Yet new techniques are used on wom-
en before being adequately researched in
animals. IVF itself was applied to women
years before it was applied to baboons,
chimpanzees, or rhesus monkeys, leading
some embryologists to observe that it
seemed as if women had served as the
model for the nonhuman primates (24).

Our analysis of public health implica-
tions of ART indicates the need for more
consistent record keeping and review.
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Sperm and egg donation account for more
than 60,000 births annually, yet there is no
uniform procedure for storing information
regarding the donor, the resulting birth,
and medical history information. The re-
cent discovery that a California semen
donor transmitted polycystic kidney dis-
ease to at least one child and possibly
many other children (25), and the case of
Dr. Cecil Jacobson (26) who secretly in-
seminated over 70 of his patients with his
own sperm, are striking examples.

Data should also be collected on long-
term health risks of treating women with
fertility drugs. Studies should be undertak-
en on ART children to assess the long-
term medical and psychological effects of
ART procedures, especially cryopreserva-
tion. All ART clinics should be required to
obtain and maintain updated medical and
family information about both donors and
ART children, including any reported
change in medical status of donors.

Number of Embryos Transferred

Unlike England, where doctors are prohib-
ited from implanting more than three or
four embryos, the laws in the United
States set no limits on how many embryos
a physician may implant, The New York
State Task Force deferred to the American
Society for Reproductive Medicine’s vol-
untary recommendation that generally on-
ly four embryos be transferred, but it is
clear that the guidelines are not being fol-

. lowed. In fact, the recently published re-

port by the Center for Disease Control (5),
examining data collected from 281 ART
programs in 1995, shows that in some pro-
grams seven or more embryos are being
transferred during an IVF cycle. Out of
ART births, 37% are multiples as com-
pared with 2% in the general population.
Multiple pregnancies present significant
risks to the resulting children in terms of
increased frequency of death within the
first year and long-term disability (27). We
recommend that a federal law be adopted
limiting the number of embryos trans-
ferred per cycle to women to four,

Informed Consent and Disclosure

Basic informed consent requires that the
patient or patients be told the risks, bene-
fits, and alternatives of a treatment. Clin-
ics should, at minimum, be required by fed-
eral law to disclose pregnancy rates; how
pregnancy is confirmed; the live birth rate
for the clinic; and the risks, benefits, and
specific procedures for the technique being
considered. Clinics should also disclose the
risks associated with fertility drugs. They
should disclose the risks of multiple births,
including potential medical and psycho-
logical problems for the offspring.

The clinic should be required to dis-
close all embryo disposition options: stor-
age, donation for use by another couple
(known or unknown), donation for re-
search, or destruction. Moreover, the clinic
should disclose which services it actually
offers, including the costs, duration, and
location of gamete and embryo storage,
and which services it does not offer that
other clinics do.

Conclusion

ART involves creating children and build-
ing families, a fundamental social value.
These minimum scientific standards for
the practice of ART were designed to pro-
tect the interests of all participants—cou-
ples, children, donors, and health care
providers.
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