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“This case raises suspicion about an 
association in a neonate between in-utero 
exposure to selective serotonin reuptake 
inhibitors and persistent pulmonary 
hypertension of the newborn secondary 
to premature ductal closure.”

“Pulmonary vascular resistance is high 
in fetal circulation and characteristically 
decreases during the transition to 
neonatal circulation. A failure in this 
expected drop in pulmonary vascular 
resistance after birth leads to persistent 
pulmonary hypertension of the newborn 
(PPHN).”

“Initial evaluation included a chest x-ray 
which revealed no abnormal findings. 
Echocardiogram on DOL 0 (<24 hours of 
life) showed a closed ductus arteriosus 
and mildly dilated and hypertrophied 
right ventricle. ”
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Abstract:: 

Persistent pulmonary hypertension of the newborn more often 
affects term and near-term infants. It occurs when the anticipat-
ed postnatal decrease in pulmonary vascular resistance fails to 
occur. There is evidence in animal models of premature ductal 
closure and persistent pulmonary hypertension of the newborn in 
fetal mice with in-utero exposure to selective serotonin reuptake 
inhibitors, commonly prescribed antidepressants in pregnancy. 
This case raises suspicion about an association in a neonate be-
tween in-utero exposure to selective serotonin reuptake inhibitors 
and persistent pulmonary hypertension of the newborn secondary 
to premature ductal closure. 

Introduction:

Pulmonary vascular resistance is high in fetal circulation and char-
acteristically decreases during the transition to neonatal circula-
tion. A failure in this expected drop in pulmonary vascular resis-
tance after birth leads to persistent pulmonary hypertension of the 
newborn (PPHN). This condition more commonly affects term and 
near-term infants and occurs in approximately 10-20 in 10,000 live 
births. (1)  PPHN may lead to profound hypoxemia and respiratory 
failure and is associated with significant morbidity and mortality in 
affected infants. (1) 

Case Presentation

An infant was delivered at 39 weeks and 2 days gestation via 
uncomplicated vaginal delivery to a 35-year-old gravida 4, para 
2-0-2-2 mother. Pregnancy was complicated by maternal anxiety 
treated with sertraline, a selective serotonin reuptake inhibitor 
(SSRI), 100mg daily throughout pregnancy. Prenatal imaging re-
vealed a thickened nuchal fold at 12 weeks. Noninvasive prenatal 
screening (NIPS) returned low risk, and chorionic villous sampling 
returned normal karyotype and microarray. Normal level two ul-
trasound was performed with a recommendation for a follow-up 
echocardiogram after birth, given a prenatal finding of a thick-
ened nuchal fold. Delivery was complicated by meconium-stained 
amniotic fluid. The infant required resuscitation in the delivery 
room, including continuous positive airway pressure (CPAP) for 
increased work of breathing, which was resolved in the delivery 
room. Apgars assigned were 7 and 8 at 1 min and 5 mins, respec-
tively. The infant was left in the delivery room in stable condition 
and admitted to the newborn nursery. At 9 hours of life, the infant 
was noted on the exam in the newborn nursery to appear dusky 
with pre-ductal oxygen saturations in the low 80s. The infant was 
then transferred to the neonatal intensive care unit (NICU) for fur-
ther management. 

The infant was initially admitted to the NICU on 2 LPM nasal can-
nula, requiring 35-40% FiO2. The physical exam was unremark-
able, with no respiratory distress and clear, equal breath sounds 
bilaterally. No murmur was noted, and the infant was well perfused 
with 2+ femoral pulses bilaterally. On DOL 2, the infant developed 
increasing FIO2 requirement with increased respiratory support to 
CPAP. Physical exam at that time was unremarkable for the re-
spiratory exam though the infant was noted to be hyperalert and 
jittery. On DOL 3, the infant was intubated due to worsening FiO2 
requirements to 100% and started on inhaled nitric oxide (iNO) 
with improvements in FiO2 requirements.  

Clinical Course:

Initial evaluation included a chest x-ray which revealed no ab-
normal findings. Echocardiogram on DOL 0 (<24 hours of life) 
showed a closed ductus arteriosus and mildly dilated and hyper-
trophied right ventricle. On DOL 2, with worsening FiO2 require-
ments noted, arterial blood gas was obtained and notable for low 
PaO2 46 mm Hg. After initiation of inhaled iNO, repeat arterial 
blood gas was notable for a rising PaO2 of 101 mm Hg. This rise 
in PaO2 in response to hyperoxia and iNO in an infant with an oth-
erwise reassuring respiratory exam and unremarkable chest x-ray 



“While the mechanisms underlying these 
findings require further study, and this 
case does not demonstrate a causal 
relationship between in-utero SSRI 
exposure and premature ductal closure 
or PPHN, it does support a possible 
association between these findings.”
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is consistent with PPHN. Repeat echocardiogram DOL 6 showed 
moderate flattening of the interventricular septum consistent with 
systemic right ventricular pressure, supporting the diagnosis of 
PPHN. This case was reviewed with cardiology, and premature 
ductal closure was discussed as a possible etiology of this PPHN, 
given findings of a closed ductus on an echocardiogram at less 
than 24 hours of life with significant PPHN. Of note, the infant’s 
jittery and hyperalert state was attributed to in-utero SSRI expo-
sure and resolved with time. The mother reported a previous child 
had also shown similar neurologic symptoms after birth that self-
resolved and were also attributed to in-utero SSRI exposure. Over 
two weeks, the infant was weaned off iNO, extubated to room air, 
and discharged home. 

Discussion: 

Our recent cohort study found that in-utero SSRI exposure was 
associated with significantly greater odds of resuscitation in the 
delivery room and NICU admission. (2) While the mechanisms 
underlying these findings have not yet been elucidated, animal 
models provide biological plausibility for an association between 
in-utero SSRI exposure and PPHN. A delay in the usual postnatal 
decrease in pulmonary vascular resistance has been shown in 
fetal rats exposed to the SSRI fluoxetine. (3)  Histologic evaluation 
in this animal model also revealed pulmonary artery smooth mus-
cle cell proliferation and pulmonary vascular remodeling. (1) In a 
large cohort study of publicly insured pregnant women, evidence 
showed a potential increased risk of PPHN after in-utero SSRI 
exposure. (1) Animal models also provide biological plausibility 
for a possible association between in-utero SSRI exposure and 
premature ductal closure. In vivo, premature constriction of the 
ductus arteriosus was observed in SSRI-exposed fetal mice. Se-
rotonin receptors were expressed on ductal tissue isolated from 
these fetal mice, which constricted in response to both serotonin 
and SSRI exposure. (4) Isolated ductal cells pretreated with SSRI 
also demonstrated an attenuated response to a prostaglandin E2-
induced vasodilation, which suggested that the ductus arteriosus 
may default to a constricted state during SSRI exposure, thereby 
leading to premature constriction with in-utero exposure. (4)

While the mechanisms underlying these findings require further 
study, and this case does not demonstrate a causal relationship 
between in-utero SSRI exposure and premature ductal closure 
or PPHN, it does support a possible association between these 
findings. Further investigation into this relationship is needed, as 
well as an exploration into the translation from animal models to 
clinical cases. 

References: 
1. Huybrechts KF, Bateman BT, Palmsten K, Desai RJ, Patorno 

E, et al. Antidepressant use late in pregnancy and risk of 
persistent pulmonary hypertension of the newborn. JAMA. 
2015 Jun 2;313(21):2142-51. doi: 10.1001/jama.2015.5605.

2. Ulbrich KA, Zumpf K, Ciolino JD, Shah M, Miller ES, Wis-
ner KL. Acute Delivery Room Resuscitation of Neonates Ex-
posed to Selective Serotonin Reuptake Inhibitors. J Pediatr. 
2021 May;103-108.e2. doi: 10.1016/j.jpeds.2021.01.006.

3. Fornaro E, Li D, Pan J, Belik J. Prenatal exposure to fluox-
etine induces fetal pulmonary hypertension in the rat. Am J 
Respir Crit Care Med 2007;176:1035-40. 

4. Hooper CW, Delaney C, Streeter T, Yarboro MT, Poole S, 
Brown N, et al.  Selective serotonin reuptake inhibitor con-
stricts the mouse ductus arteriosus in utero. Am J Physiol 
Heart Circ Physiol 2016;311:572-8. 

Disclosures: The author has no disclosures

NT

“Of note, the infant’s jittery and 
hyperalert state was attributed to in-utero 
SSRI exposure and resolved with time. 
The mother reported a previous child had 
also shown similar neurologic symptoms 
after birth that self-resolved and were 
also attributed to in-utero SSRI exposure. 
Over two weeks, the infant was weaned 
off iNO, extubated to room air, and 
discharged home.”
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