
FIG 1. Attributes of subjects with cat allergy with or without cat at home. A, C, and D, Attributes of subjects
with cat allergy. Dust Mite F, Dermatophagoides farinae; Dust Mite P, Dermatophagoides pteronyssinus.
B, Symptom score system on cat exposure.
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Asthma during pregnancy and
congenital malformations: The
challenging task of separating the
medication effect from asthma
itself
To the Editor:
We have read with interest the article by Garne et al1 which

adds new information on the impact of asthma treatments during
pregnancy on the prevalence of congenital malformations. The
study concluded that the use of inhaled b2-agonists (short- and
long-acting combined) is associated with an increased risk of cleft
palate and gastroschisis, whereas the use of inhaled corticoste-
roids (ICSs) showed no increased risk for any of the examined
malformations. We fear however that such a statement could
negatively affect the confidence of clinicians and mothers in
short-actingb2-agonists (SABAs), specifically salbutamol, which
was the most frequently used b2-agonist in this study. We believe
that methodological limitations led to the observed results and
should be carefully considered.
The first limitation in the study is the use of a reference group

formed of women with and without asthma. Including women
without asthma in the reference group could potentially

http://refhub.elsevier.com/S0091-6749(16)00249-9/sref1
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref1
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref1
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref2
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref2
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref2
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref2
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref3
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref3
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref3
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref4
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref4
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref4
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref5
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref5
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref5
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref6
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref6
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref7
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref7
http://refhub.elsevier.com/S0091-6749(16)00249-9/sref7
http://dx.doi.org/10.1016/j.jaci.2015.11.046
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaci.2015.11.049&domain=pdf


J ALLERGY CLIN IMMUNOL

MAY 2016

1624 CORRESPONDENCE
overestimate the effect of the asthma medications. Asthma itself
is associated with an increased risk of congenital malformations,
and a recent meta-analysis reported a 30% increased risk of cleft
lip among women with asthma as compared with women without
asthma.2 In the study by Garne et al, 53% of women with asthma
treatedwithb2-agonists (86% using salbutamol) had no controller
medications and were likely having uncontrolled asthma.
However, the ICS group is likely to include women who were
appropriately controlled because of the beneficial effect of
ICSs. Because of this confounding by control level, an increased
prevalence of malformations was found in the b2-agonists group
—corroborating results from previous case-control studies using
similar exposure groups3-5—and not found among the ICS group
(even showing protective effects in some instances). Moreover,
the authors did not report the maternal characteristics of the
women in the study (eg, age, comorbidities, asthma exacerba-
tions, hospitalizations for asthma, and oral corticosteroid use),
which prevented the assessment of the comparability of the expo-
sure groups.
SABAs (salbutamol in particular) have shown fetal safety in

several well-designed cohort and case-control studies. In fact, in
the recent Swedish study6 cited by the authors, the observed
increased risk of cleft palate with bronchodilator use was the
lowest for SABAs and no increased risk of gastroschisis was
observed. Disentangling the effect of the medication from the dis-
ease is a challenging task that has to be appropriately addressed in
both the design and the analysis of the study. Most important, the
use of a reference group formed of women with asthma is
recommended. Researchers have also proposed indirect ways to
separate the medications’ effects, including a comparison be-
tween different drugs that share similar indications,6 and such
studies were recently published in the literature.7,8

Other limitations in the study include the lack of adjustment for
important confounders such as socioeconomic status and asthma
exacerbations, combining short- and long-acting b2-agonists un-
der one exposure category, and multiple comparisons. Although
we acknowledge the use of the case-malformed control design,
the rationale behind its use is questionable because the exposure
information was recorded prospectively. The use of healthy con-
trols without any apparent pathology could have been more
appropriate, especially in confirming signals from previous
studies that used nonmalformed controls.
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Reply
To the Editor:
We thank Eltonsy and Blais1 for their comments.2

Disentangling the effects of asthma medication from those of
the underlying disease is difficult. We hope that we have been
clear that our study cannot say whether the observed increases in
odds of cleft palate and gastroschisis among pregnant women
exposed to inhaled beta-2-agonists are due to the exposure or the
asthma. The lack of increased odds among women exposed to
inhaled corticosteroids indicate, as Eltonsy and Blais noted, that
either asthma exacerbations or else medication could cause the
anomaly.
Adjusting for maternal asthma is desirable, but we did not have

data on maternal asthma exacerbations, only whether maternal
asthma had been diagnosed. Restricting controls to only those
with maternal asthma diagnosed would reduce the power so
considerably that associations with specific anomalies could not
be analyzed. The strength of our study is in the quality of the data
on congenital anomaly, and we hope that this can supplement the
parts of the literature looking only at the risk of congenital
anomaly in general. Teratogens do not affect the risk of all
anomalies equally, and thus studies of specific anomalies are
necessary.3

Another strength of our study is the use of malformed controls
to reduce the bias from maternal recall. This use of malformed
controls may lead to an underestimate of risk if the controls, or a
subset of controls, are associated with the exposure in question.
Our case-malformed control approach has been discussed by
other studies4,5 and validated in a previous EUROCAT (European
surveillance of congenital anomalies) study.6

The lack of information on confounding factors such as
socioeconomic status is not a serious limiting factor.
A potential confounder would have to be very strong and
prevalent to account for the observed increases in odds of
congenital anomaly of 1.63 for cleft palate and 1.89 for gastro-
schisis.7 For example, a confounder with a prevalence of 20%,
twice as prevalent among the exposed and doubling risk of anom-
aly, could decrease the observed odds ratio for cleft palate in as-
sociation with inhaled beta-2-agonists from 1.63 to 1.38, and that
for gastroschisis from 1.89 to 1.62.
Multiple comparisons were not an issue in the main analysis

because these results were restricted to just testing the associa-
tions found in the literature. The 95% CIs are given for all
associations, enabling the reader to adjust for multiple
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