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The unexpected increase in the prevalence of asthma in all
age groups in the last 2 decades of the 20h century has
been a major concern for parents and health care
providers. It has also presented a challenge for asthma
researchers but also an opportunity. There must be
reasons that the incidence of asthma has increased, and
finding causes of the asthma “epidemic” would lead to
improved understanding of the pathogenesis of asthma
and, more importantly, clues for developing strategies for
treatment and prevention. Leading hypotheses at present
involve an imbalance in the immune response, possibly
related to improved hygiene or a change in the micro-
biome. In either case, confirmation remains far off, and
strategies for asthma management leading from these
hypotheses would be unclear. It is, of course, probable
that more than 1 mechanism is responsible. Among other
potential mechanisms is the hypothesis that children
exposed in utero to 1 or more of a variety of drugs or
toxins might be more likely to develop asthma. The
association of childhood asthma with maternal cigarette
smoking in pregnancy demonstrates that such an effect is
within reason.' There have certainly been systematic
changes in medications or toxins to which fetuses are
exposed in phase with the asthma epidemic. Proving that
exposure in utero to 1 or more pharmaceuticals contrib-
utes to the pathogenesis of asthma would lead to clear
strategies for prevention.

One in utero exposure that has been associated in
epidemiologic studies with subsequent childhood asthma
is to proton pump inhibitors (PPIs) and/or histamine -2
receptor (H2) antagonists (H2Bs). In this issue of the
journal, Yitshak-Sade and colleagues report a careful
epidemiologic investigation of maternal use of medica-
tions to modify gastric acidity during pregnancy and the
presence of asthma in offspring. They developed reliable
data on drug use in pregnancy and the diagnosis of
childhood asthma for a majority of the children born in a
relatively large population in southern Israel, the type of
data that are not easily available in many parts of the
United States. Their analysis illuminates this issue; in
their population, although an association between expo-
sure in utero and asthma at 2 years of age was identified,

the relative risk was smaller than that previously reported.
More importantly, they present persuasive evidence that
the association represents, at least in part, confounding
rather than causation.

An association between 2 observations that might
represent confounding rather than causation is a major
challenge for epidemiologic studies that can never be
completely eliminated. Explanations for the weak
association (RR, 1.09) in this study between prenatal
H2B/PPI exposure and childhood asthma could be that
women prone to esophageal reflux during pregnancy are
more likely to have children with asthma regardless of
medications taken during pregnancy or that children
with a tendency toward asthma are more likely to be
symptomatic if they also have esophageal reflux because
they inherited a tendency toward reflux from their
mothers. The authors support the possibility of confound-
ing by identifying an association between maternal use of
acid suppressive therapy 2 years after delivery and
childhood asthma (RR, 1.29) for a subset of women who
had not used such therapy during pregnancy.

It is interesting to compare these findings on the
possible effect of prenatal exposure to acid-modifying
agents with the controversy regarding fetal exposure to
acetaminophen and childhood asthma. Although popula-
tion-based studies of prenatal acetaminophen use and
childhood asthma have produced conflicting results,*
there is considerable epidemiologic evidence of a
clinically important relative risk for childhood asthma
in children exposed in pregnancy to acetaminophen. From
a public health point of view, many more fetuses are likely
to be exposed to acetaminophen than to acid-modifying
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agents. Furthermore, the possibility of confounding seems
somewhat less theoretically likely with acetaminophen
than in the case of acid-modifying agents, as acetamino-
phen is taken for a wider variety of indications. An
argument against confounding in the case of acetamino-
phen exposure is also supported by the observation of
an interaction between acetaminophen exposure during
pregnancy and the presence of a glutathione S transferase
Pi (GSTPI) gene in the mother.’

For fetal exposures to both acid-modifying agents and
acetaminophen, it seems unlikely that further epidemio-
logic studies will definitively establish causation. In
neither case would future studies be able to completely
eliminate the possibility of confounding. It will likewise
be difficult in either case for such studies to completely
eliminate the possibility of causation. Causation will only
be definitively tested by prospective controlled trials.
Such trials would require a large number of subjects and
would be particularly challenging because the subjects are
pregnant. Considering the uncertainties of the observa-
tional evidence implicating prenatal H2B/PPI use and
childhood asthma, the relatively modest association, and
the logistical difficulties of conducting a long-term trial,
randomized clinical trials for prenatal exposure to acid-
modifying agents may not be a high priority at present. By
comparison, the higher relative risk, the greater number of
children impacted, and the somewhat lower likelihood
of confounding increase the relative priority for studying

the association of fetal exposure to acetaminophen and
childhood asthma. Although epidemiologic studies may
not be able to establish or eliminate the possibility of
causation, careful studies such as the work of Yitshak-Sade
and colleagues are essential to setting priorities and the
development of rational strategies to settle the important
issue of whether exposures during pregnancy contribute
to the worldwide challenge of childhood asthma.
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