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Abstract

Introduction: Depression in pregnancy is common and the use of antidepres-
sants in pregnancy, especially sertraline, is on the rise. Although sertraline is
known to cross the placenta, the level of transfer to the foetus is unclear. Thus, we
investigated maternal and umbilical cord blood sertraline levels following use in
pregnancy.

Methods: We prospectively recruited women taking sertraline during pregnancy,
who were undergoing a caesarean section birth (n = 18). Maternal and umbil-
ical cord blood samples were collected at the time of caesarean and sertraline
and desmethyl sertraline concentrations measured via liquid chromatography with
tandem mass spectrometry.

Results: The ratio of umbilical cord to maternal plasma concentrations was
calculated to determine placental transfer. Sertraline and desmethyl sertraline con-
centrations were consistently lower in umbilical cord blood than maternal plasma,
with ratios of 0.35 for sertraline and 0.43 for desmethyl sertraline, suggesting incom-
plete placental transfer. Higher maternal doses and shorter intervals since the
last dose correlated with higher foetal exposure. There were three preterm births
(16.7%), and one baby with a major congenital abnormality (William’s syndrome)
among our cohort. Adverse neonatal outcomes were uncommon, with all term
infants having Apgar scores > 5 at 1 and 5 min and 4 experiencing respiratory
distress.

Conclusion: Our findings suggest maternal use of sertraline in pregnancy results in
moderate placental transfer and, thus, foetal exposure. Umbilical cord blood levels
were influenced by maternal dose and timing of administration. These results may
assist in shared decision-making for clinicians and patients when considering the

initiation or continuation of psychotropic treatment in pregnancy.
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1 | INTRODUCTION

Depressive symptoms and major depressive disorder are
common in pregnancy and affect women worldwide.
Reports of prevalence vary widely from 8% to 51% [1-3]
for depressive symptoms and from 10% to 17% [1, 4-6]
for major depressive disorder. Selective serotonin reuptake
inhibitors (SSRIs) are increasingly used to treat depres-
sion, with sertraline, the most commonly used SSRI during
pregnancy, on the rise [7].

The short- and long-term effects of most psychotropic
drugs prescribed during pregnancy on exposed children
are largely unknown [8]. The decision to continue or ini-
tiate psychotropic treatment during the periconceptual or
antenatal periods poses a considerable challenge, driven
by the need to balance potential risks to the foetus with
minimising maternal morbidity.

Maternal risks of untreated depression during preg-
nancy include increased alcohol, tobacco and substance
use, poor compliance with vitamin supplementation [9,
10], as well as suicidal ideation and suicide attempts
[11]. Suicide is a leading cause of maternal death in the
first year after childbirth, with studies indicating that
it accounts for approximately 20% of postpartum deaths
globally [12]. Untreated depression may also be associated
with early pregnancy loss [13, 14], obstetric complications
[15], preterm birth [14], small for gestational age and low
birth weight [9, 15-18] and neonatal care unit admission
[19].

However, there is limited evidence about the safety
of SSRI use during pregnancy. Some studies suggest
that antidepressant use in pregnancy is associated with
increased risk of early pregnancy loss [20], congeni-
tal abnormalities [21] and obstetric complications such
as preeclampsia, postpartum haemorrhage [22, 23] and
preterm birth [21]. There is evidence of risks to the neonate
such as persistent pulmonary hypertension of the new-
born, poor neonatal adaptation syndrome and stillbirth
[21, 24-30].

Despite the importance of pharmacokinetic data to
guide safe and effective dosing during pregnancy, existing
studies are limited in scope and quality, often constrained
by small sample sizes, missing data and inadequate infor-
mation on timing and dosage [31-39]. These limitations
are largely due to the practical and ethical challenges of
conducting clinical studies in pregnant women, who are
frequently excluded from pharmacokinetic research. Con-

sequently, dosing recommendations for pregnant patients
are often based on extrapolated data from nonpregnant
populations, which may result in ineffective or unsafe
dosing.

A 2023 literature review [40] on the pharmacokinetic
changes in antidepressants during pregnancy identified
only eight small studies focusing on sertraline, most of
which highlighted the significant gaps in existing data.
Addressing this shortfall, our study examines the placental
transfer of sertraline and its active metabolite, desmethyl
sertraline, in a larger cohort using a novel technique,
advanced liquid chromatography with tandem mass spec-
trometry. By incorporating detailed maternal demographic
and neonatal outcome data, our study offers insight into
perinatal outcomes among neonates exposed to sertraline.

2 | MATERIALS AND METHODS

2.1 | Study population

The study cohort was recruited prospectively between June
2019 and April 2021. Patients were included if they had
a singleton pregnancy, were undergoing caesarean sec-
tion birth and were known to be taking sertraline during
pregnancy. The timing of sertraline commencement, the
dose and interval between the last dose and birth were
documented.

2.2 | Experimental design and analysis
Maternal plasma samples were obtained just prior to cae-
sarean section. Umbilical cord blood was obtained from
the umbilical vein after delivery of the baby but before sep-
aration of the placenta. Blood samples were collected in
ethylenediamine tetraacetic acid (EDTA) tubes with the
plasma fraction collected after processing. Samples were
stored at —80°C until they were sent to the Division of Clin-
ical Pharmacology, Stellenbosch University, South Africa,
for pharmacokinetic analysis.

The method of plasma analysis has been described
previously [41]. In brief, analytes were extracted from
200 uL of plasma by protein precipitation. Sample
analysis was performed on a Shimadzu 8040 triple
quadrupole mass spectrometer in the positive ioniza-
tion mode, monitoring the transitions of m/z 306.1 —
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159.1, 309.1 — 275.2, 292.1 —159.1 and 296.2 — 279.0
for sertraline, sertraline-d3, N-desmethylsertraline and
N-desmethylsertraline-d4, respectively. Chromatography
was achieved using a Poroshell EC-C18 column (3 X
100 mm, 2.7 um) and 0.1% formic acid in water (mobile
phase A) and acetonitrile (mobile phase B) in gradient
elution at a flow rate of 0.450 mL/min. The calibration
ranges for sertraline and N-desmethyl sertraline were 2.50-
320 and 10.0-1280 ng/mL. The method met the validation
criteria specified by the United States Federal Drug Admin-
istration (FDA and European Medicines Agency (EMA)
guidelines [42, 43].

Concentrations of sertraline and its active metabolite,
desmethyl sertraline, were measured in both maternal
blood and umbilical cord blood. The lowest limits of quan-
tification were defined as 2.5 ng/mL for sertraline and
10.0 ng/mL for desmethyl sertraline [41]. The ratio of both
sertraline and desmethyl sertraline in umbilical cord blood
to maternal plasma was calculated to reflect the degree of
placental passage. A ratio of 1.0 suggests complete transfer
across the placenta and a ratio < 1.0 incomplete placental
transfer.

2.3 | Data and statistical analysis

Individual patient records were reviewed to ascertain
maternal and neonatal demographic and outcome data.
Neonatal outcome data were obtained from medical
records. Demographic and clinical characteristics of study
participants and their neonates were described using
median and interquartile range (IQR) or mean and stan-
dard deviation (SD), depending on the data distribution.

3 | RESULTS

3.1 | Study population

The cohort included 18 pregnant participants ranging
in age from 26 to 40 years (median age 33 years; IQR
30.3-34.8) (Table 1). The median body mass index (BMI)
amongst the cohort was 26 (IQR 22.5-35.2) at booking and
30 (IQR 29.0-36.8) at the time of birth. Most women (12/18;
66.7%) were multiparous and born in Australia (16/18;
88.9%).

Several participants had documented pre-gestational
medical disorders, including obesity (n = 5; 27.8%),
prior gastric sleeve surgery (n = 2; 11.1%) and essen-
tial hypertension (n = 2; 11.1%). Two women developed
preeclampsia during pregnancy (11.1%) and four devel-
oped gestational diabetes (22.2%; diet-controlled n = 2 and

insulin-treated n = 2). A history of smoking pre-pregnancy
was reported by five participants (27.8%), with a further
three reporting ongoing smoking during the pregnancy
(16.7%).

3.2 | Indication for sertraline use in
pregnancy

Anxiety and/or depression were the primary indications
for sertraline use in pregnancy for all participants. Ser-
traline was prescribed by a general practitioner for 8
(44.4%) and a psychiatrist for 6 participants (33.3%); the
prescriber was undocumented for four participants. A total
of 14 patients commenced sertraline pre-pregnancy, 71.4%
(n =10) at a dose of 100 mg daily, and the remaining four
at doses between 50 and 300 mg. Sertraline was first initi-
ated during pregnancy for a further 4 participants (22.2%),
largely during the first trimester (3/4; 75%). Co-morbid
mental health conditions were documented amongst 8
women (44.4%) and included post-traumatic stress disor-
der (PTSD) (n = 4), panic disorder (n = 1), bulimia nervosa
(n = 1), borderline personality disorder (BPD) (n = 1),
obsessive-compulsive disorder (OCD) (n = 1) and anorexia
nervosa (n = 1).

3.3 | Sertraline concentrations

Among the 18 maternal samples obtained, the median
maternal plasma sertraline concentration was 32.7 ng/mL
(IQR = 36.4; Figure 1). Values ranged from below the
lowest limit of quantification of 2.5 to 120 ng/mL (Table
S1). The median desmethyl sertraline concentration was
89.6 ng/mL (IQR = 93.7; Figure 1), ranging from below
the lowest limit of quantification of 10.0 to 237 ng/mL. In
umbilical cord plasma, the median sertraline concentra-
tion was 10.9 ng/mL (IQR = 13.6), with a range of below
the lowest limit of quantification to 65.5 ng/mL (Table S1).
The median cord desmethyl sertraline concentration was
25.4 ng/mL (IQR = 49.8), ranging from below the lowest
limit of quantification to 183 ng/mL.

The ratio of umbilical cord blood to maternal plasma
concentrations for sertraline ranged from 0.21 to 0.60, with
a median of 0.3 (IQR = 0.1). For desmethyl sertraline,
the median transfer ratio was 0.4 (IQR = 0.1), ranging
from 0.22 to 0.82. The highest ratios of transfer of sertra-
line (0.60) and desmethyl sertraline (0.82) were observed
in a participant taking sertraline at a dose of 200 mg
daily, with the last dose administered within 9 h of sam-
pling. The lowest transfer ratios of sertraline (0.21) and
desmethyl sertraline (0.22) were observed in a participant

85USD17 SUOWILLOD BARERID B|qedl|dde 2y} Ag peusnob a1e S VO 88N JO S3NJ 104 ARG 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SLLBHLIOD" A3 |1 ARG 1BUIIUO//SHNY) SUORIPUOD PUB SWLB L 83 885 *[S202/TT/22] U0 ARIgITBUIUO ABIM ‘|10UN0D UoJEesaY IIPSIN PUY UIESH UOIEN AQ £600L ZJwd/200T 0T/10p/wod" Ao im AReiq i putjuo uABao;/sdny wouy pepeoiumoq ‘G ‘Sgoz ‘7896.662



29979684, 2025, 5, Downloaded from https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pmf2.70093 by National Health And Medica Research Council, Wiley Online Library on [27/11/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

GOUTALLIER ET AL.

40f10 |

(senunuo))
6-S0 0S Koueugard-a1g Kpexuy Kerxuy N IIN I € ve (0]
eisdure[ooald  SISOLIJOWOPUD Inown)
61-TI 001 I9)souwiLI) ST uoissardoq Kexuy uorssardog Aorxuy JPIp INdD  UBLIBAO SNOIAS A1S9Q0 4 L€ 8T 6
(s1eak
YH-9¢ 001 AoueuFaid-aig uorssaxdaQg uoissardog urmsur NdO  Yoed 7) 1oxous A31S2qQ 4 ot 1€ 8
I9pIOSIp (s1eak
SSoI)S OTjRWINEI) }SOJ yoed ¢) 1ajows £1s9q0
96-8% 001 Kourugaid-aig uoissardog AoIxuy uorssaxdo Ajorxuy  eisdwieosard — UoIsudlradAy enuassg S IS o€ L
(s1eak
QT 10] Surjours sIy)
03 Jo11d ‘uondaouod
8 PIsedd) I OWS-Xd
jsed ur esoAzou eruIng SISOLI}OUWIOPUD
87-0C 002 J9)SoWILI) IST uoissardog AvIxuy uoissaidog ARIxuy [IN  9A99[s o1nses snomaig v 97 €€ 9
(A13A119p 03
Koueudaid Jo Jor1d s1eak 81 Pasead)
61-6 001 AoueuFaid-a1g uorssaidoq Aexuy uorssardoq Lxuy SISBISA[OYD I9ows-xa A1S9q0 € o¢ [« S
I9pI0SIp
$S9I)S onjRUINeI}
1504 I9pIOSIp d1ued
uo1ssaidap Tejeu-1sod
6-S0 00T I9)sowiLa] IST uorssarda( AvIXUY uorssarde( AvIXUY IIN IIN [4 14 €€ 14
I9pI0SIp
SS9I3S dnjRWINEI} }SOg SQWIOIPUAS S I9[SSAI
o1-1 001 Kourugaid-aig uoissardog AoIxuy uoissaido ARIxuy [IN s1ae1s eruay)seAIA 1 w o€ €
87-0T 0ST Aoueugoid-a1g uoissardog AoIxuy uoissardoq AvIxuy IIN IIN I 1 1€ 4
(Aoueugard-a1d
S 001 Kourugaid-aig uoissardog AoIxuy uoissaido ARIxuy [IN Pasead) IOWS-X3 [IN € e e 1
(sanoy) (&ep/Su) jusurear) Jo jusunear) sasougerp SI9PIOSIp SIOpIOSIp [BOIpowW  Ajured  (;w/SY) (s1e9A) jusned
S0P Ise[ AI3AT[AP JO JUSWIIUIWWO)) J0J uornyesIpul YI[eaY [BIUSJAl  [BUOHIBISID [euonelsag-aig Suryooq a8y
OUIS WL, 9w Je3Isoq e TING
‘soryderSowop feuroje]N I HIdV.L



29979684, 2025, 5, Downloaded from https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pmf2.70093 by National Health And Medica Research Council, Wiley Online Library on [27/11/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

| 50f10

SERTRALINE PLACENTAL TRANSFER IN PREGNANCY

‘Koueugaid xopur-jsod Kyred,

(pasead uaym
Jea[oun) IOYOWS-Xd

6-S0 001 AKoueugaid-aig uoissardog AvIxuy uoissaidog ARIxuy [IN uoIsualiadAy [enuassg 4 ¢ o ST
uorsuaredAy
poonpurt
Koueudarg
L1-6 oS Aoueugaid-a1g uoissardog AoIxuy uorssaxdo AoIxuy  UInsur WNao K11s9q0 eWIYISY € € 1T A
I193eU99) SB BIXSIOUY
-2 001 Kourugaid-aig uoissardog AoIxuy uoissaido ARIxuy [IN IIN € 1 1€ 9T
6-50 001 KoueuSaid-a1g Kprxuy Koxuy N SisoLjewopuy I (4 8¢ st
I9pI0SIp
aarsinduoo-aa1ssesqQ  erisdurerosard
L1-S'8 00¢€ Koueugaid-aig uotssaxdaq uorssardaqg wmyred 1sog IIN € o¢ G¢ I
IOpIOSIp
Aireuosiad aurjropiog
62-1C 001 19)SoWILI} pug uoissarda(q Ajoxuy uoissardoq Avxuy IIN (s1eaf yord €) 190w I w 9z €I
6-1 001 AoueuFaid-a1g uoissardoq Kexuy uorssaxde Loxuy 191p INAD [IN v 97 [« 4
(uondaouod
Jo awr} Je euen(irewt
pue $91391e310
Pasead) asn Snap
I9pI10SIp pue I9OWS-Xd dARI[S
$SI)S OnjRWINEI) }S0J JL1)SED) SISOLI}oWOopUY
61-01 001 Kourugaid-aig uoissardog AvIxuy uoissaidog ARIxuy IIN SODd ewyIsy 1 97 IS 11
(sanoy) (&ep/Su) jusuIIea) Jo juduIIBII) sasougerp SI9PIOSIp SIopIOSIp [BOIpowW  Ajured  (;w/SY) (s1e9A) jusned
9s0p Ise[ AIIATIAP JO JUSWIIUIWWO)) J0J uornyedIpul YI[eaY [BIUIIN  [BUOIIBISID [euonelsag-aig Surnjooq a8y
OUIS QWIL], W Je3Isoq e TING
(penupuo)) T HTAVL



6 of 10

GOUTALLIER ET AL.

=
'S
=]

=
N
=]

=
o
o

®
=]

@
=]

'y
o

Serum concentration (ng/mL)

N
o

I

Umbilical

o

Maternal

Sertraline Desmethylsertraline

FIGURE 1
concentrations in maternal plasma and umbilical cord plasma

Median sertraline and desmethyl sertraline

samples.

taking 100 mg sertraline with the last dose 11-19 h prior to
sampling.

3.4 | Clinical outcomes

All 18 study participants gave birth to a singleton liveborn
baby. As per the study design, all births were via caesarean
section, with 16 elective and 2 emergency. Emergency
caesarean was performed for preeclampsia and suspected
intrauterine growth restriction (IUGR) (n = 2). Gesta-
tional age at birth ranged from 30+4 to 39+2 with three
preterm births (16.7%). The median term gestational age
(n =15) was 38+3, with a mean term birthweight of 3343 g
(SD =475 g) (Table 2).

All three preterm births in our cohort experienced res-
piratory distress at birth. One neonate was diagnosed
with respiratory distress syndrome and the remaining two
with an unspecified cause of respiratory distress. Two
preterm neonates born at 30+4 and 32+3 weeks’ gesta-
tion required 55- and 37-day admissions, respectively, to the
Special Care Nursery (SCN) and Neonatal Intensive Care
Unit (NICU). The neonate born at 30+4 weeks’ gestation
was the only case of congenital anomaly identified—
Williams’” Syndrome (n = 1). Amongst our preterm cohort,
two neonates (66.7%) experienced hypoglycaemia and one
neonate (33.3%) experienced jaundice. Among the 15 term-
born neonates, Apgar scores were all > 5 at 1 and 5
min. Four term neonates experienced respiratory distress
(26.7%), including RDS (n = 1), transient tachypnoea of
the newborn (n = 2) and other unspecified causes of res-
piratory distress (n = 1). One term-born neonate (6.7%)
required a 5-day admission to NICU for respiratory dis-
tress requiring intubation. Other complications at birth
included hypoglycaemia (n = 3,20.0%) and jaundice (n =3,
20.0%; none requiring phototherapy).

4 | DISCUSSION

Using novel pharmacokinetic techniques, our study anal-
ysed the maternal plasma and umbilical cord plasma
concentrations of sertraline and its active metabolite
desmethyl sertraline. We also examined neonatal out-
comes amongst the study cohort. The concentrations of
sertraline and desmethyl sertraline in the umbilical cord
plasma reflect foetal plasma concentrations and were able
to be measured in a non-invasive manner.

Overall, our results demonstrate universally lower con-
centrations of sertraline and desmethyl sertraline in umbil-
ical cord plasma than in maternal plasma. Maternal ser-
traline dose correlated with umbilical cord concentration
of sertraline; as sertraline dose increased, the concentra-
tion in maternal plasma and umbilical cord plasma also
increased. However, this relationship was not linear, sug-
gesting that increasing maternal sertraline dose does not
necessarily correspond to a comparable increase in foetal
exposure. Shorter time frames since the last dose of ser-
traline also resulted in higher maternal and umbilical
cord sertraline and desmethyl sertraline concentrations
at the time of collection. These results underscore the
variable placental transfer of sertraline and its metabo-
lite to the foetus, influenced by factors such as dosage
and timing of administration. Higher doses and shorter
intervals between the last dose and birth of the foetus gen-
erally correlated with higher maternal and foetal plasma
concentrations.

The mean proportion of transfer of sertraline from
mother to foetus was 0.35, and of desmethyl sertraline
was 0.43, suggesting moderate placental transfer. Previous
studies examining cohorts ranging from 1 to 24 participants
have described rates of sertraline transfer across the pla-
centa between 0.27 and 0.7 [31-39]. Concentrations below
the lowest limit of quantification (2.5 ng/mL for sertraline
and 10.0 ng/mL for desmethyl sertraline) were observed
in maternal samples associated with sertraline doses of
100 mg daily and 50 mg nocte, particularly at longer inter-
vals since the last dose. Lower doses and longer intervals
thus likely impact drug transfer across the placenta.

Our findings are descriptive and do not provide evi-
dence about causality or safety. This study is subject to
selection bias, with participants being women undergoing
caesarean section who agreed to participate. Medication
adherence was not verified by dispensing records; how-
ever, most women reported regular use. Additionally, the
timing of the last sertraline dose prior to delivery was
self-reported and variable, limiting the precision of the
pharmacokinetic analysis. Metabolic factors, which may
influence drug level, were not assessed in our study.
Neonatal outcomes have been included for complete-
ness; however, our sample size is insufficient to ascertain
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TABLE 2 Neonatal outcomes.
Admission to
SCN or
Gestational age at Birthweight Apgars NICU > 48 h,

Patient birth (weeks) (g) (1,5 min) duration Other perinatal morbidity

1 3845 3330 9,9 No Jaundice

2 38+1 4040 6,7 No Nil

3 3846 3530 9,9 No Transient tachypnoea of newborn
Jaundice

4 38+4 3470 9,10 No Hypernatremia

5 38+0 2780 9,9 No Nil

6 3743 3124 7,9 No Transient tachypnoea of newborn

7 30+4 1199 7,9 Yes, 55 days William’s syndrome with mild-moderate
pulmonary vein stenosis and hypoplasia
of aortic arch
Respiratory distress syndrome
Late onset sepsis (S. haemolyticus and S.
epidermidis)
Hypoglycaemia
Jaundice requiring phototherapy

8 38+2 4160 9,10 No Nil

9 3243 1258 6,8 Yes, 37 days Respiratory distress (unspecified cause)
Hypoglycaemia

10 3845 3430 79 No Hypoglycaemia

1 39+0 3320 9,9 No Slow weight gain

12 3840 3700 6,6 No Hypoglycaemia
Respiratory distress (unspecified cause)

13 38+1 2250 9,9 No Nil

14 3940 3550 9,9 No Nil

15 3942 3090 9,9 No Nil

16 3745 2783 8,9 Yes, 5 days Respiratory distress syndrome
Pneumothorax
Jaundice
Soft systolic murmur

17 3843 3590 9,9 No Hypoglycaemia

18 3640 2668 8,38 No Respiratory distress (unspecified cause)

associations between maternal sertraline use and neonatal
outcomes. Furthermore, maternal factors including obe-
sity, pre-existing hypertension and smoking status may
also influence pharmacokinetics and neonatal outcomes;
however, our sample size was too small to assess or control
for their impact.

There were few adverse neonatal outcomes among the 15
term-born neonates in our cohort, with all Apgar scores > 5
at 1 and 5 min and one NICU admission. These findings
contrast with a 2017 study by Hogue et al. that reported
increased NICU admissions and lower 1-min Apgar scores
in term neonates with in utero SSRI exposure [44]. Hypo-
glycaemia at birth occurred in three term neonates in our
cohort, two in the setting of maternal gestational diabetes,
which is consistent with past studies that have reported

an increase in neonatal hypoglycaemia with maternal
antidepressant use antenatally [45].

The association between SSRI use and preterm birth has
been previously reported, with a 2020 meta-analysis of 23
cohort studies suggesting a significantly increased risk of
preterm birth with maternal antidepressant use [46]. In
our cohort of 18 pregnancies, there were three cases of
preterm birth (16.7%) but all were iatrogenic, in the setting
of obstetric complications. All three patients were taking
100 mg sertraline from early pregnancy.

There was one case of major congenital abnormality—
William’s syndrome—detected within our cohort. This
autosomal dominant disorder is characterised by devel-
opmental delay, cardiovascular disease, connective tissue
and endocrine abnormalities and feeding difficulties [47]
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and indeed postnatal follow-up for this baby revealed mild
coarctation of the aorta and mild bilateral branch pul-
monary artery stenosis. Another term neonate, with RDS
and a pneumothorax, was diagnosed with a soft systolic
cardiac murmur auscultated loudest at the right sternal
edge. Transthoracic echocardiogram performed on Day 4
of life showed findings suggestive of antenatal stress but
no congenital cardiac malformation. A 2021 meta-analysis
[48] of 20 studies encompassing over 5 million pregnan-
cies found that maternal sertraline use during the first
trimester was associated with an increased risk of con-
genital heart defects. In a separate pooled analysis [49]
of nine studies, the association between major congen-
ital anomalies and maternal sertraline use antenatally
was non-significant, although sub-analysis of maternal
sertraline use at any time during the first trimester was
associated with increased risk of cardiac septal defects,
respiratory system defects, limb defects and clubfoot. Our
case was diagnosed in the context of multiple associated
maternal comorbidities including obesity (BMI 43), smok-
ing, essential hypertension and subsequent preeclampsia.
More research in large cohorts is needed to clarify the
association between SSRI use and congenital anomalies.

4.1 | Strengths and limitations

Our study is strengthened by its size and our use of a
novel method to ascertain maternal plasma and cord blood
drug concentrations. The method employed is more time
efficient than high-performance liquid chromatography
(HPLC), is simple, highly sensitive and efficient for the
simultaneous quantification of sertraline and desmethyl
sertraline. The plasma extraction volume required is small
(200 pL) and its calibration ranges covered the proposed
therapeutic concentration range for both analytes, unlike
other LC-MS/MS methods [41]. To our knowledge, this
is the largest single drug SSRI cohort to examine placen-
tal drug transfer wherein detailed maternal demographics
and neonatal outcomes have also been described.

Among our cohort, there was wide variation in the lead
health practitioner responsible for prescribing SSRIs. This
is likely to have resulted in differences in the threshold for
commencement or continuation of pharmacological treat-
ment of anxiety and depression in pregnancy. However, the
focus of our study was on plasma transfer of medication,
and our findings are unlikely to have been impacted by
possible differences in underlying disease severity. Addi-
tionally, we did not have access to a dispensing record
and so were unable to measure adherence to pharmaco-
logical treatment. Moreover, during pregnancy, there is
an upregulation of these enzymes which could affect our
interpretation of these results [50].

Due to the limited patients included, a wide range of
self-reported timing between last sertraline dose and sam-
ple collection, formal statistical comparison of sertraline
dose and timing and foetal concentrations was not feasi-
ble. Future studies with standardised dosing intervals are
needed to clarify these relationships.

5 | CONCLUSION

Using novel methods and the largest cohort to date, we
have confirmed that sertraline and desmethyl sertraline
cross the placenta, albeit in lower concentrations than
maternal plasma concentrations, with variability influ-
enced by factors such as maternal dose and timing since
the last dose. Our data do not suggest that foetal expo-
sure is proportional to maternal dosage, which may have
implications for medication commencement and dose
adjustment in pregnancy. While most infants in our cohort
experienced largely reassuring outcomes, our findings are
descriptive and do not reflect medication safety. Further
research into the perinatal and long-term neurodevelop-
mental outcomes is crucial to ensure safe prescribing prac-
tices, better inform clinical decision-making and ensure
optimal maternal and neonatal health outcomes.
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SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.
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