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Ever since the thalidomide disaster
almost 50 years ago, people have
been fearful of the possible terato-

genic effects of medications, and many
pregnant women believe almost any drug
is teratogenic.

The way in which they and their families
perceive the teratogenic risks of medica-
tions—even in medications with no such
known risks—can result in unnecessary
anxiety and sometimes even the unneces-
sary termination of a pregnancy.

But when women are provided with the
available evidence and accu-
rate information, those con-
cerns can be put into the
proper perspective, particu-
larly these days, when more
information about the repro-
ductive safety of drugs is be-
coming available.

A striking example of the
effects of an exaggerated per-
ception of risk is provided by
a 1987 report from Greece
that estimated that in May
1986, the month after the
Chernobyl nuclear accident
in Ukraine, 23% of early pregnancies in
Athens were terminated because of con-
cerns about the radiation risk from the fall-
out of the accident (Br. Med. J. Clin. Res.
Ed. 1987;295:1100).

When the Motherisk program, a terato-
gen information service, was started in
1985, the primary focus for me and my col-
leagues was to prevent malformations in
cases in which women were exposed to
genuine teratogens. But it soon became ap-
parent to us that our work would also in-
clude preventing unnecessary terminations
of pregnancies.

We received many calls from pregnant
women who had been exposed to nonter-
atogenic drugs in early pregnancy and who
were concerned nevertheless that there
was a risk of having a baby with a malfor-
mation. They were considering terminat-
ing their pregnancies. Today, we continue
to receive such calls, including some from
women whose physicians have advised
them to terminate pregnancy because of
such an exposure.

Because of this experience, we have con-
ducted studies for more than 20 years on
how women perceive the teratogenic risk
of medications and other exposures, such
as dental x-rays, and we have shown how
providing them with the available, accurate
information has a significant impact on
their misperceptions, swaying them away
from choosing to terminate the pregnancy.

In our first study of 80 women who con-
sulted Motherisk about drug, chemical,
and radiation exposures, we used a visual
analog scale measuring a woman’s percep-
tion of risk during pregnancy, with a range
of 0%-100%.

We were surprised to find that women
exposed to nonteratogenic drugs such as ac-
etaminophen, or to dental x-rays, which
have no known fetal risk, considered them-
selves to be at about a 24% risk of having a
major malformation, similar to the magni-

tude of risk associated with thalidomide.
But after the women were provided with
relevant information, this percentage
dropped to about 14.5%, and there was a
significant reduction in the tendency to-
ward choosing to terminate the pregnancy
(Am. J. Obstet. Gynecol. 1989;160:1190-4).

Since that time, we have conducted sim-
ilar studies on the perceptions of risk as-
sociated with other exposures, including
mild maternal drinking, x-rays, recreation-
al cocaine use, and treatments for nausea
and vomiting, with similar results. In a

1999 study, we found that ev-
idence-based counseling of
women with unfounded fears
of the teratogenic risks of
drug treatment for nausea
and vomiting reduced the
proportion of women in the
study who mistakenly be-
lieved that antiemetic drug
therapy increased the risk of
major malformations (Re-
prod. Toxicol 1999;13:313-9).

Radiation exposure elicits
huge anxieties, as does mild
alcohol consumption and use

of drugs that are teratogenic at high doses
in animals, but have not been shown to be
teratogenic in humans.

Because of the fear of fetal-alcohol syn-
drome, some women consider terminating
pregnancy because of a few drinks they had
before they knew they were pregnant—yet
another example where misinformation
and misperception unnecessarily lead to
terminations of otherwise wanted preg-
nancies.

The lack of information in the product
labeling of drugs contributes dramatically
to these misperceptions of risk. The cur-
rent pregnancy category letter labeling sys-
tem in the United States remains un-
changed, despite plans to revise the system.

Although more information about safe-
ty during pregnancy has been added to
some drug labels, in most cases, labels sug-
gest there are not enough data—even if rel-
evant data exist. A physician who reads the
fluoxetine label, for example, may not find
adequate information to counsel a patient,
despite evidence in the literature that the
drug is safe in terms of morphology, as well
as IQ and learning.

By providing evidence-based counseling,
clinicians can address a patient’s unrealisti-
cally high perception of risk and make a dif-
ference. Providers can obtain more infor-
mation about the reproductive risks of
drugs from the Organization of Teratology
Information Specialists (866-626-6847 or
www.otispregnancy.org). Other resources
include Motherisk (www.motherisk.org),
and the MGH Center for Women’s Mental
Health (www.womensmentalhealth.org).
There is also my book, “Medication Safety
in Pregnancy and Breastfeeding,” (McGraw-
Hill, 2007), which summarizes information
from the Motherisk database.
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Fasting Glucose Levels
Tied to Preeclampsia
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G L A S G O W,  S C O T L A N D —  Fasting
plasma glucose levels in pregnant
women are associated with the devel-
opment of preeclampsia, according to
the latest data to be released from the
Hyperglycemia and Adverse Pregnan-
cy Outcome study.

Principal investigator Dr. Boyd L.
Metzger gave a sneak preview of the
latest results
from the 7-year
multinational
trial, known as
HAPO, during
the annual pro-
fessional con-
ference of Dia-
betes U.K.

The new
findings were
on the secondary outcomes of the
study. All three measures of glucose
control—FPG at 1 hour and at 2 hours
and the oral glucose tolerance test—
were associated with preeclampsia. Af-
ter adjusting for potentially con-
founding factors, the data showed that
the odds of developing preeclampsia
were 1.2-1.28 times higher for every 1-
point standard deviation increase in
maternal glucose concentration.

The key findings are the same as
those previously released “in that out-
comes are very strongly related to the
mother’s blood sugar level during her
pregnancy and that the effects seem to
occur at levels that are lower than
we’ve been diagnosing and treating
gestational diabetes at in the past,”
Dr. Metzger of Northwestern Univer-
sity, Chicago, said in an interview.

But the new data show how the ef-
fects of maternal glucose during
pregnancy appear to extend beyond
an increased chance of having a high-
birth-weight baby, fetal hyperinsu-
linemia, and delivery by cesarean sec-
tion, and into outcomes such as
preeclampsia. However, there was no
specific number at which the risk of
these adverse outcomes started to in-
crease, he said. Although adverse out-
comes appeared to occur at fasting
plasma glucose (FPG) levels as low as
4.0-4.9 mg/dL, the data did not seem
to agree as far as what level was need-
ed to experience one adverse out-
come over another.

Four outcomes were designated as
“primary” at the start of the study, and
were reported last June. These includ-
ed the frequency of having a high-
birth-weight baby, a first cesarean sec-
tion, neonatal hypoglycemia, and fetal
hyperinsulinemia. The last was as-
sessed by measuring the level of C-
peptide in the cord blood; a high level
was defined as greater than the 90th
percentile of what would be expected.
Of these, Dr. Metzger said that there
were strong associations between ma-

ternal glucose levels and both birth-
weight and fetal hyperinsulinemia;
there were milder associations with
having a first cesarean section and
neonatal hypoglycemia.

“The relationship between maternal
blood glucose and the outcome of [a
woman’s] pregnancy appears to be
continuous across the whole spectrum
of adverse outcomes, so how much
risk is too much risk?” commented
Dr. Metzger. This highlighted just one

of the prob-
lems of apply-
ing the HAPO
data as they
stand to clinical
practice. “If the
clinical assess-
ment of this in-
formation is
that we should
be intervening

to prevent these risks, then we are go-
ing to have to lower the values that we
have traditionally been using” to diag-
nose women with gestational dia-
betes—which will mean that a lot
more women will be diagnosed with
the disorder, he said.

This was the first time the HAPO
findings have been discussed at a pro-
fessional diabetes meeting outside the
United States since their presentation at
the American Diabetes Association 67th
Annual Scientific Sessions last June.

The investigators are just starting to
decipher all the data gathered from the
more than 23,000 women who partic-
ipated in the observational study, and
it could be some time before there is
an agreement on what these results
mean for the diagnosis and manage-
ment of gestational diabetes. There
are also further analyses to be per-
formed, such as the effect of maternal
glucose on insulin sensitivity and
triglyceride levels.

The first steps toward achieving a
consensus on the clinical significance
of the HAPO data will be made dur-
ing a stand-alone meeting to be held in
Pasadena, Calif. in a few months. The
International Workshop Conference
on Gestational Diabetes: Diagnosis
and Classification (www.iadpsg.org)
will be held directly after the American
Diabetes Association 68th Annual Sci-
entific Sessions. The first 2 days of the
meeting, to be held June 11 and 12,
will involve further presentations of
the data followed by a 1-day consensus
meeting to try to hash out some of
practicalities of the results. A full pub-
lication of the HAPO data also is like-
ly to emerge before the end of the
year, and Dr. Metzger is hopeful that
this may even be available before the
consensus conference.

“We are now faced with a lot of in-
formation,” said Dr. Metzger. “What
change will occur is going to be deter-
mined by consensus, and by weighing
up all the clinical implications.” ■

The effects from
blood sugar occur
at levels that are
lower than have
been treated in
the past.
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