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Possible Relation of Antenatal Venlafaxine Use and VACTERL

Association in a Newborn: A Case Report
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SUMMARY

Major depressive disorder is common during the antenatal period and many women are prescribed antidepressant drugs although antidepressants
have not been definitively regarded as safe in pregnancy. Previous studies have suggested a link between gestational use of selective serotonin reuptake
inhibitors (SSRI) or serotonin and norepinephrine reuptake inhibitors (SNRI) and certain birth defects.

VACTERL association is a rare group of congenital malformations which were observed to occur together more often than would be expected by

chance. Diagnosis requires coexistence of at least three congenital malformations from the vertebral (V), anal (A), cardiac (C), tracheoesophageal

(TE), renal (R), and limb (L) regions.

Here, we report a case of a newborn female whose mother’s gestational history revealed venlafaxine use before and during her pregnancy. This new-
born had anal atresia, patent ductus arteriosus, tracheoesophageal fistula, and upper limb anomalies.

To the best of the authors’ knowledge, this is the first report of VACTERL association possibly related to gestational use of an SSRI or SNRI.
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INTRODUCTION

The risk of depression recurrence in previously depressed
women is high during the perinatal period (Marcus et al.
2003, Andersson et al. 2003). Although no antidepressants
have obtained approval from boards such as United States
Food and Drug Agency (FDA) for use during pregnancy and/
or lactation periods, many pregnant women use prescribed
or non-prescribed antidepressant drugs. A study in Canada
which compared outcomes of pregnancies of 1243 women
who used antidepressants during pregnancy with 1243 wom-
en who did not use antidepressants could not find an asso-
ciation between the antenatal use of antidepressants includ-
ing venlafaxine and congenital malformations in newborns
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(Einarson et al. 2009). However, some studies yield conflict-
ing results. Louik et al (2007) investigated 9849 newborns
with and 5860 newborns without congenital malformations.
They were unable to find an association between the use of se-
lective serotonin reuptake inhibitors (SSRIs) during pregnan-
cy and congenital malformations but they found associations
between sertraline use and omphalocele or septal defects and
between paroxetine use and right ventricular outflow tract
obstruction. Alwan et al. (2007) evaluated 9622 newborns
with and 4092 newborns without congenital malformations.
They could not find an association between SSRI use during
pregnancy and congenital malformations in general; but, the

rate of anencephaly, craniosynostosis and omphalocele were
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significantly higher in newborns whose mothers used SSRIs
during pregnancy.

Venlafaxine is a serotonin and norepinephrine reuptake in-
hibitor (SNRI) antidepressant. Its pregnancy category is C
which is defined as “animal reproduction studies have shown
an adverse effect on the fetus and there are no adequate and
well-controlled studies in humans, but potential benefits may
warrant use of the drug in pregnant women despite potential
risks” (FDA, 1979). Few studies have examined the terato-
genic potential of venlafaxine use during pregnancy. Einarson
etal. (2001) compared the outcomes of 150 women who used
venlafaxine during pregnancy with 150 women who used
SSRIs and 150 women who used drugs known to be non-
teratogenic. They were unable to find a congenital malforma-
tion that increased significantly in the venlafaxine group. On
the other hand, Polen et al. (2013) investigated data from
the National Birth Defects Prevention Study (NBPDS) and
found that the incidences of anencephaly, atrial septal defect
(ASD), aortic coarctation, cleft palate, and gastroschisis sig-
nificantly increased in newborns of women exposed to venla-
faxine during pregnancy.

VACTERL association is defined as the presence of at least
3 congenital anomalies of the vertebral (V), anal (A), cardi-
ac (C), tracheoesophageal (TE), renal (R), and limb (L) re-
gions (Rittler et al. 1996). This condition was first named
as VATER association and was defined as the presence of a
group of congenital anomalies including vertebral defects,
anal atresia, tracheoesophageal fistulae or esophageal atrophy,
and radial and renal dysplasia occurring together more of-
ten than expected by chance statistically (Quan and Smith
1973). This condition was defined as an association because
the anomalies are observed more frequently than they can be
observed together by chance and it was not named as a syn-
drome because a common underlying mechanism had yet to
be explained (Solomon 2011). Our literature search revealed
only one case of VACTERL/VATER association due to ante-
natal use of antidepressants and in that case the mother used
a tricyclic drug, dibenzepin (Merlob and Naor 1994). To the
best of our knowledge, VACTERL association related with
antenatal venlafaxine use has never been reported before. We
present the case of a baby girl diagnosed with VACTERL as-
sociation whose mother used venlafaxine before and during
her pregnancy.

CASE

A newborn baby girl was consulted to the pediatrics depart-
ment for evaluation of ventriculomegaly which was detected
at prenatal ultrasound. Her father was 40 and mother was
30 years old and they were 3rd degree relatives. The mother
did not have diabetes, or obesity (BMI of 23.4) and she de-
nied the use of fertility treatments, alcohol or illegal drugs,
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Figure 1: Bilateral oligodactyly at hands (thumbs are absent) and forearm
anomaly.

Figure 2: Anal atresia

Figure 3: Esophagus atresia detected by barium X-ray



or smoking during pregnancy. She was the third child of the
family after two healthy siblings. The mother was evaluated
3 months before this pregnancy by a psychiatrist with com-
plaints of depressed mood, anhedonia, inability to sleep, and
anorexia. With a diagnosis of major depressive disorder, ven-
lafaxine 75 mg/day was started. She did not go to control vis-
its but she continued to use venlafaxine during her pregnancy
because she felt well with the medication. She visited the ob-
stetrics and gynecology clinic 4 times during her pregnancy
but she did not mention her venlafaxine usage. Intrauterine
growth retardation was detected at the prenatal ultrasound.

The child was born at the 38th week of gestation but the
prenatal ultrasound was consistent with the 32nd week. The
APGAR score was 5 at the 1st minute and 7 at the 5th minute
after birth. Her birth weight was 1880g (<3 percentile), height
was 46 cm (3-10 percentile) and head circumference was 32
cm (3-10 percentile). Physical examination revealed oligodac-
tyly (no thumb), bilateral absence of the ulnas, and bilateral
shortness of the radii (Figure 1). In addition anal atresia and
rectovaginal fistula were detected by inspection (Figure 2).

We tried to place a nasogastric tube but were not able to do
so. Thus, we requested a barium X-ray and detected esopha-
geal atrophy and tracheoesophageal fistula (Figure 3). Her
karyotype analysis revealed a 46, XX female. G band staining

revealed no structural or numerical chromosomal defect.

Cardiac auscultation revealed a continuous systolic murmur,
and echocardiography demonstrated a patent ductus arterio-
sus (PDA; 4 mm) and moderate (10-20 mm) pericardial ef-
fusion. No intervention was attempted because her general
condition was poor. She died after cardiopulmonary arrest a
week after her hospitalization.

DISCUSSION

To diagnose VACTERL association, at least 3 anomalies
should be found at defined areas (vertebral, anal, cardiac, tra-
cheoesophageal, renal and extremities) (Solomon et al. 2011,
Shaw-Smith 2010). Our patient had bilateral olgodactyly and
ulnar agenesis, anal atresia and rectovaginal fistula, esopha-
geal agenesis and tracheoesophageal fistula, and a PDA. With
anomalies at 4 areas we diagnosed VACTERL association.

The differential diagnosis included the evaluation of rare syn-
dromes. We excluded Alagille syndrome (no characteristic
facial appearance or ophthalmic anomalies), Baller-Gerold
syndrome (no skin anomalies or craniosynostosis), CHARGE
syndrome (no coloboma, ear anomalies or facial features),
Currarino syndrome (no presacral mass), 22q11.2 deletion
syndrome (karyotyping was normal), Fanconi’s anemia (no
abnormalities in pigmentation or hematologic parameters),
Feingold’s syndrome (no syndactyly at toes), Fryns’ syndrome
(no diaphragmatic abnormality or facial anomalies), MURCS

association (no syndactyly), oculo-auriculo-vertebral syn-
drome (no microtia or hemifacial microsomy), Opitz G/BBB
syndrome (no syndactyly or hypertelorism, Pallister-Hall syn-
drome (no nail hypoplasia or bifid epiglottis), and Townes-
Brocks syndrome.

The etiology of VACTERL association is unknown and many
cases occur sporadically (Solomon 2011). Several authors
have tried to explain the occurrence of multiple anomalies
at multiple organ systems and have suggested the concept of
a developmental field defect (Opitz 1985). According to this
hypothesis, problems during blastogenesis may impair cellu-
lar migration and this causes congenital malformations affect-
ing muldiple organ systems (Martinez-Frias et al. 1998). A
small percentage of VACTERL cases show familial clustering
and this suggests hereditary factors may also play role (Brown
et al. 1999). Moreover, environmental factors such as diabe-
tes mellitus and infertility treatments of mothers (intrauter-
ine exposure to estrogen and/or progesterone) are reported to
increase the risk of VACTERL association (Nora and Nora
1975, Castori et al. 2008). In some patients, features defin-
ing VACTERL association were seen due to mitochondrial
functional impairment (Damian et al. 1996), chromosomal
deletion or duplication like in trisomy 18 (van der Veken et
al. 2010), and mutations in HOXD13 (Zhao et al. 2007) and
ZIC3 (Gebbia et al. 1997) genes. In our case we excluded
maternal diabetes and intrauterine exposure to progesterone
and/or estrogen by maternal medical history and also exclud-
ed chromosomal deletions/duplications by karyotype analy-
sis. In addition, she did not have a relative with a congenital
anomaly.

The sonic hedgehog (SHH) signaling pathway appears to
be a plausible candidate to explain potential teratogenic ef-
fects of antidepressants including venlafaxine. For exam-
ple, the HOXD13 gene, whose mutations cause features of
VACTERL association is included in the SHH signal pathway
(Agochukwu et al. 2011). SHH gene expression is reported to
be regulated by nuclear factor kappa B (NF«B) light chains
of activated B cells (Kasperczyk et al. 2009). Also, NFkB is
regulated by TNFa (Fitzgerald et al. 2007). Studies that have
evaluated the teratogenic effects of TNFal inhibitors support-
ed the role of TNFa in the pathogenesis of VACTERL asso-
ciation. Carter et al. (2009) searched data of women exposed
to TNFa inhibitors during pregnancy from an FDA database
and found that components of VACTERL association were
seen significantly more frequently in newborns of these wom-
en. Venlafaxine was found to inhibit TNFa increase (Li et al.
2013). According to this data, the link between prenatal ex-
posure to venlafaxine and VACTERL association may involve
TNFa, NF«B, and the SHH signaling pathway.

Of course, a case report is not adequate to explain the
cause-effect relationship and in this case venlafaxine use
and VACTERL association might have been coincidental.
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Nevertheless, physicians should be cautious about the use of
antidepressants in mothers of newborns with anomalies in-
volving components of the VACTERL association. Because
the incidence of VACTERL association is so low, components
of this association may be studied to draw statistically signifi-
cant results.

While evaluating risks of antidepressant use during preg-
nancy potential hazards of untreated depression on the fe-
tus should also be considered. Previous studies have found
associations between untreated depression during pregnancy
and increased rate of stillbirths (Michel-Wolfromm 1968),
low Apgar scores (Zax et al. 1977), low birthweight in infants
(Preti et al. 2000), birth complications (Paarlberg et al. 1995),
and premature birth (Chung et al. 2001). Antidepressant
use in pregnancy is an important concern both because the
aforementioned risks of not using antidepressants necessitate
antidepressant use in many pregnant women and because
many pregnant women inadvertently continue antidepres-
sants which were started before pregnancy. To decrease risks
of antidepressant use during pregnancy, caution should be ex-
ercised when prescribing antidepressants to pregnant women,
patients should be informed about the potential effects of an-
tidepressants during pregnancy, and pregnant women with a
history of antidepressant use during the first trimester should
be followed closely and meticulously.
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