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erotonin reuptake inhibitors and heart
efects�

The paper by Bérard et al. [1] ostensibly is a review of epidemi-
logy methods. It is also a platform for Dr. Bérard to advance the
pinions to which she has testified in birth defect lawsuits against
anufacturers of serotonin reuptake inhibitors. These opinions are

ot generally accepted; neither are they acceptable. The authors
egin their paper using serotonin reuptake inhibitors as an exam-
le of medications associated with an increase in risk for congenital
eart and other defects, acknowledging that not all studies showed

 statistically significant increase in risk. They dismiss the lack of
tatistical significance in most of these studies by referring to the
imited power of those studies that are consistent with the null.

The dismissal of studies that fail to support Dr. Bérard’s litiga-
ion opinion begs the question of how the literature would look
f serotonin reuptake inhibitors did not increase the risk of con-
enital malformations. A large literature evaluating a large number
f end points would be expected to include some studies report-

ng an increased risk estimate and some studies not reporting an
ncreased risk estimate. The literature on paroxetine, for example,
ncludes large studies that are reasonably precise and consistent

ith the null (e.g., [2–7]). Dr. Bérard might argue that among these
tudies, there are few exposed affected children, but of course, that
s the point. Reassurance comes from the relatively large number of
xposed unaffected children in these studies. The studies suggest-
ng an increase in some malformations do not show a consistent
roup of malformations, and as noted in an editorial by Dr. Cham-
ers, a Bérard coauthor, “lack of consistency across these studies
ith respect to specific malformations and specific drugs makes it

ifficult to translate the findings into clinical practice” [8].
Moreover, there are now studies showing the importance

f confounding by indication in studies of serotonin reuptake
nhibitors. In a large study involving all pregnancies in Denmark
etween 1997 and 2009, there was an increase in congenital heart
efects among children whose mothers had filled a prescription

or a serotonin reuptake inhibitor, but the risk did not differ based
n whether the mother filled the prescription during pregnancy or
nly months before and after the pregnancy [7]. Other studies show
n attenuation of risk estimates toward the null with analytic con-
ideration for the underlying disease state or with the use of sibling
ontrols [9,10].

Of particular concern is the justification by Bérard et al. of a con-
ation of different malformations based on findings for a lumped

roup of malformations. They write, “findings for an organ system
roup (for example – heart defects overall) can be extrapolated to
pecific defects within the group if they occur at the same embry-

� Editors’s Note: Dr. Berard declined the opportunity to respond in print to Dr.
cialli’s letter to the editor.
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890-6238/© 2016 Elsevier Inc. All rights reserved.
ological stage.” This opinion has no foundation. Thalidomide, for
example, causes longitudinal but not transverse or a variety of
other limb defects [11]. The development of these defects within
the same embryological stage does not mitigate the differences in
pathogenesis among them.

The heart, a highly complex organ, has a number of different
developmental events occurring at the same time, but no evidence
demonstrates that diverse heart defects must therefore have a com-
mon  cause. The ventricular septum forms in a manner different
from the atrioventricular valves, even though both are forming at
around the same time. Within the ventricular septum, defects have
different origins, depending on which part of the septum is affected.
The classification system of the National Birth Defects Prevention
Study is among the most widely accepted for etiologic studies
[12]. These authors wrote, “Classification and analysis of congenital
heart defects (CHD) in etiologic studies is particularly challenging
because of diversity of cardiac phenotypes and underlying devel-
opmental mechanisms.” Since the appearance of that paper, there
have been additional advances in embryology of the heart, fur-
ther demonstrating the need for specificity in etiology studies. For
example, tetralogy of Fallot, once considered a conotruncal defect
associated with impaired neural crest cell migration, is now under-
stood to originate in discrete portions of the secondary heart field
[13].

The assertion that the broad category of “heart defects” stands
for each individual defect cannot be supported given our under-
standing of the development of individual heart defects. The
occasional studies involving serotonin reuptake inhibitors that
identify a statistically significant increase in “heart defects” and
also evaluate types of heart defects show us that the heart defect
findings often are due to septal defects or right ventricular out-
flow obstruction, two broad categories of defects that are the most
prone to biased ascertainment based on possible increased use of
echocardiography in the children of anxious mothers or in children
with serotonin-reuptake inhibitor transition difficulties [14–16].
Given the possibility of biased ascertainment and the demonstrated
confounding by indication, the statements of Bérard et al. about
serotonin reuptake inhibitors and the use of “heart defects” to stand
for individual defects are unreliable.
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