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Background: Selective serotonin reuptake inhibitor
antidepressants (SSRIs) and benzodiazepines are fre-
quently used to treat maternal depression and anxiety
disorders during pregnancy. Recent reports suggest that
prenatal SSRI exposure is associated with a neonatal
discontinuation syndrome. It remains unclear whether
these symptoms are directly related to SSRI exposure
alone or are due to concurrent pharmacologic factors.
Also, this study explores relationships between neona-
tal outcomes and medication levels during pregnancy,
at delivery, and in the newborn period.

Method: This study sought to compare newborn
behavior following second and third trimester exposure
to either single-agent SSRIs (group 1) or SSRIs
combined with clonazepam (group 2). A prospective
cohort of mothers and their infants (N = 46) who had
received SSRI medication alone or in combination with
clonazepam were studied from June 1996 through June
2000 and compared with a nonexposed control group
(N = 23). Infants were assessed in the newborn period
for signs suggestive of a “discontinuation syndrome.”
Maternal drug levels were measured during the preg-
nancy and at delivery. Infant drug levels from cord
blood and at day 2 of life were also obtained.

Results: Overall, 30% of the exposed infants
(groups 1 and 2, N = 14) showed symptoms of
transient poor neonatal adaptation compared with 9%
(N = 2) of control infants. In group 1, 25% had symp-
toms (fluoxetine N = 3; paroxetine N = 3; sertraline
N = 1) and in group 2, 39% of infants had symptoms
(paroxetine with clonazepam, N = 7). Symptoms were
typically mild respiratory distress and, less commonly,
hypotonia. Symptoms were self limited and not associ-
ated with other neonatal conditions. When paroxetine
was combined with clonazepam, infants with symp-
toms had significantly elevated paroxetine levels when
compared with similarly exposed infants without
symptoms (p < .05). Among single-agent paroxetine-
exposed infants, drug levels did not differ significantly
between those with and without symptoms. Maternal
dose of clonazepam was significantly higher (p < .05)
during pregnancy and at delivery among symptomatic
infants compared with nonsymptomatic infants. Devel-
opmental outcomes at 2 and 8 months of age did not
differ between symptomatic and nonsymptomatic
infants.

Conclusion: While transient neonatal symptoms
were found in infants after single-agent prenatal expo-

S
depression and anxiety during pregnancy,1 though our un-
derstanding of neonatal behavioral effects following pre-
natal exposure remains limited.2 These medications are
regarded as safe to use during pregnancy with little or no
risk of congenital malformations,3–7 although large case-
controlled prospective studies examining safety have not
been conducted to date. However, there are reports of
lower birth weight, preterm birth, and altered neurobehav-
ioral adaptation in the newborn period in infants follow-
ing in utero exposure to fluoxetine.8–11 Reports of a with-

sure to SSRIs and when paroxetine was combined with
clonazepam, the addition of clonazepam appeared to
alter paroxetine metabolism, leading to increased drug
levels and risk for transient neonatal symptoms. These
data highlight the importance of accounting for a vari-
ety of pharmacologic factors beyond single-agent SSRI
exposure that may lead to poor neonatal adaptation.
Further studies are needed with a larger sample of in-
fants to determine the role of clonazepam and whether
similar outcomes occur when exposure includes other
SSRIs in combination with clonazepam.
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drawal or “discontinuation” syndrome in newborn infants
following third trimester fluoxetine,11 paroxetine,12,13 and
sertraline14 exposure have emerged. These include acro-
cyanosis, tachypnea, temperature instability, irritability,
and elevated drug levels12,15,16 among infants with prenatal
fluoxetine exposure.

Cohen et al.17 reported that among a cohort of 64 in-
fants with late-gestation fluoxetine exposure, there was a
greater frequency of poor neonatal adaptation, as quanti-
fied by the presence of jitteriness, tachypnea, hypoglyce-
mia, hypothermia, poor tone, and a weak or absent cry
in the newborn period. Similarly, in a prospective study
of 228 pregnant women taking fluoxetine, Chambers
et al.11 reported that infants with late-gestation exposure
had higher rates of premature delivery, admission to
special care nurseries, and similar symptoms of poor neo-
natal adaptation. Neonatal withdrawal symptoms have
been reported following third trimester paroxetine.

Dahl et al.18 reported tachypnea and jitteriness follow-
ing prenatal exposure and such symptoms disappeared by
day 4 of life. Follow-up by week 4 was normal. Similarly,
Costei and colleagues13 in the MotherRisk group reported
that by parent report, 12 of 55 neonates with late-gestation
paroxetine exposure primarily had transient respiratory
distress that disappeared within the first 2 weeks of life.

Nordeng et al.12 observed 5 infants with withdrawal
symptoms following maternal paroxetine, fluoxetine, or
citalopram use during pregnancy. Symptoms included
poor feeding, lethargy, tachypnea, increased tone, crying,
respiratory distress, and irritability. Importantly, many of
these studies report only single-agent exposure and do not
evaluate the concurrent exposure to other psychotropic
medications or assess how neonatal symptoms may be
related to polypharmacy.

Compounding prenatal medication exposure, SSRIs
are also frequently used in combination with a benzo-
diazepine. Evidence of adverse effects following prenatal
benzodiazepine exposure in humans is also limited, and
the best-known example of prenatal effects is the “floppy
infant syndrome” seen in babies born to mothers taking
diazepam late in their pregnancies.19 Because of the pro-
longed half-life of this benzodiazepine, the effects may
persist in the neonate for several days to weeks.20 In addi-
tion, prenatal diazepam exposure in humans has been as-
sociated with neonatal “withdrawal” symptoms, including
hypotonia, hypothermia, respiratory distress, and poor
feeding in the newborn period.21–24 The use of diazepam
early in pregnancy has also been reported to be associated
with an increased incidence of cleft lip and palate.25–27

A single case report following prenatal clonazepam ex-
posure19 reported apnea, cyanosis, and hypotonia in a 36-
week gestational aged infant within a few hours of birth.
Maternal and infant drug levels confirmed transplacental
transfer, and symptoms resolved within the first 10 days
of life. In contrast, a recent report28 of 27 infants born with

prenatal clonazepam exposure (0.25–2.0 mg/day) (15 had
concurrent antidepressant medication exposure) stated
that such exposure was not related to obstetric complica-
tion nor were any signs of a neonatal withdrawal syn-
drome noted. Therefore, conflicting evidence exists re-
garding neonatal withdrawal syndrome associated with
clonazepam use during pregnancy.

Previous studies11–18 have described neonatal discon-
tinuation symptoms in small populations. The lack of
direct pharmacologic data and the effects of combined
prenatal clonazepam with SSRI exposure in neonates
have not been previously reported. To further understand
neonatal outcomes following prenatal SSRI exposure
with or without clonazepam, we prospectively compared
outcomes in infants whose mothers were treated with
SSRIs alone and SSRIs combined with clonazepam. We
also sought to explore relationships between pharmaco-
logic variables and infant outcomes.

METHOD

Subjects
With approval from the University of British Columbia

Research Ethics Board, Children’s and Women’s Health
Centre of British Columbia Research Review Committee,
and informed parental consent, a consecutive cohort
(N = 46) was enrolled, comprising mothers and their in-
fants studied during pregnancy as a part of a larger study
of the effects of psychotropic medication use during and
following pregnancy. Two groups of medication-exposed
infants were studied during the period June 1996 through
June 2000: infants with exposure to an SSRI alone (group
1, N = 28: paroxetine, N = 17; fluoxetine, N = 7; sertra-
line, N = 4) and infants with SSRI exposure combined
with the benzodiazepine clonazepam (group 2, N = 18:
paroxetine, N = 16; fluoxetine, N = 2). A control group
(N = 23) comprising dyads of term-born healthy infants
and their mothers were recruited in the newborn period
and studied for comparative purposes. Mothers and their
infants were included if no psychotropic or antidepressant
medications were used during the pregnancy, the preg-
nancy was term in length (38–42 weeks), and there was
no history of maternal mental illness. Infants were ex-
cluded if admitted to the neonatal intensive care unit
following birth.

Demographic Data
Women with mood and anxiety disorders were re-

cruited prospectively during their pregnancies from
British Columbia Women’s Hospital (Vancouver, British
Columbia, Canada). Healthy control subjects were re-
cruited in the immediate postpartum period. Women were
excluded from enrollment if they were also using any
psychotropic medications in addition to an SSRI or
clonazepam. Maternal age and demographic variables re-
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garding birth did not vary significantly between subject
groups (Table 1).

Infant outcomes of interest included (1) gestational age
at birth, (2) growth parameters at birth, (3) Apgar score
(1 and 5 minute scores), (4) evidence of transient neonatal
symptoms suggesting altered adaptation in the newborn
period (jitteriness, respiratory difficulty, hypoglycemia,
lethargy, weak or absent cry, or desaturation on feeding
[per Chambers11]), (5) presence of major anomalies, (6)
admission for observational unit or special care nursery,
and (7) duration of hospital stay. Concern about respira-
tory or other symptoms on the part of the family phy-
sician, midwife, or obstetrician led to assessment of the
infants by the attending pediatrician for symptoms of
transient neonatal distress. Physicians who had been
asked to assess distressed newborns were, for ethical and
practical clinical reasons, partially blinded to the infants’
prenatal exposure status. Newborns were referred to the
attending pediatrician because of their symptoms, not be-
cause they were prenatally exposed to medication. For a
complete assessment, the physician had to review the
chart and make clinical recommendations, thereby be-
coming aware of the prenatal status. Poor neonatal out-
comes were determined in this study by the presence of
symptoms that necessitated a higher level of medical care
and observation, no longer allowing infants to remain in
the room with their mothers.

Pharmacologic Data
Plasma levels of maternal SSRI medications both dur-

ing pregnancy and at delivery were obtained, as well as
infant levels from cord blood and on day 2 of life. Enanti-
omers of fluoxetine and norfluoxetine  were extracted
from plasma using liquid/liquid extraction and subse-
quently measured employing a rapid, sensitive, and selec-
tive chiral assay using gas chromatography (GC) with
electron impact ionization mass spectrometry (MS) using
the 5890/5971A GC/MSD (Hewlett-Packard, Avondale,
Pa.) with selective ion monitoring (mass-to-charge ratio
[m/z] 341 and m/z 327 for fluoxetine and norfluoxetine,
respectively) developed in our laboratory. Fluoxetine and

norfluoxetine enantiomers were converted to their diaste-
reoisomers using (S)-(–)-N-trifluoroacetylpropyl chloride
and were recorded to provide complete resolution of all
peaks. The method is linear over a concentration range of
0.5 to 50.0 ng/mL (r2 > 0.99) with intraday and interday
precision (CV) and accuracy (relative error) < 10%.

A similar GC/MS (Hewlett Packard 5890/5989A
GC/MSD) assay employing either electron impact or
negative ion chemical ionization with selective ion moni-
toring (m/z 525 and m/z 485, respectively) was developed
for paroxetine. A heptafluorobutyryl derivative is formed,
resulting in improved sample volatility and detector sen-
sitivity. The method is linear over a concentration range
of 0.1 to 500.0 ng/mL (r2 > 0.99) with intraday and
interday CV and accuracy (relative error) < 15%.

Sertraline and its metabolite desmethylsertraline
(norsertraline) were extracted from human plasma by
liquid/liquid extraction.29 The analytes were chromato-
graphically separated on a reverse-phase analytical col-
umn, followed by atmospheric pressure electrospray posi-
tive ion liquid chromatography/mass spectrometry (LC/
MS) analysis using gradient elution with an integrated
Hewlett-Packard 1100 LC-MSD system. Quantitation
was carried out by monitoring selected ions at m/z
306.1 sertraline and m/z 275.1 norsertraline. The method
is linear over concentration ranges of 0.25 ng/mL to
35.03 ng/mL (r2 > 0.99) and 0.50 ng/mL to 25.07 ng/mL
(r2 > 0.99) for sertraline and norsertraline, respectively,
with respective limits of quantitation (LOQ) of 0.25 and
0.50 ng/mL. Intraday and interday CV and accuracy (rela-
tive error) for sertraline and norsertraline were < 4.6% at
the LOQ.

Statistical Analysis
Outcomes were tabulated as means and standard de-

viations. Univariate analyses were undertaken using 2-
sample t tests. For categorical variables, chi-squares were
tabulated (95% confidence intervals).

RESULTS

Maternal Data
Maternal and delivery characteristics did not vary sig-

nificantly between exposure groups (Table 1). For most
women, the median dose of medications did not vary from
any trimester to delivery. Single-agent medication mean
dose/day for paroxetine was 21.2 mg (range, 10–40 mg),
for fluoxetine was 16.5 mg (range, 10–20 mg), and for
sertraline was 68.8 mg (range, 50–100 mg). At delivery,
mean dose of paroxetine was 22.2 mg (range, 10–40 mg),
fluoxetine was 21.3 mg (range, 10–30 mg), and sertraline
was 81.3 mg (range, 50–150 mg). When combined with
clonazepam, the mean dose/day during pregnancy of
paroxetine was 17.5 mg (range, 5–40 mg) and fluoxetine
was 10.0 mg (range, 10–10 mg). At the time of delivery,

Table 1. Maternal and Delivery Characteristics
Control Group 1 Group 2
Group SSRI Alone SSRI +

Characteristic (N = 23) (N = 28)a (N = 18)b

Age, mean (SD), y 32.9 (4.4) 31.4 (4.4) 31.3 (4.4)
Gravidity 1st/2nd, N 11/9 8/8 2/5
Method of delivery, SVD/CS, N 15/7 22/5 15/3
Analgesia method, 11/4 10/4 10/2

epidural/spinal, N
Analgesia medication, 4/2 7/3 4/0

meperidine/morphine, N
a17 = paroxetine, 7 = fluoxetine, 4 = sertraline.
b16 = paroxetine, 2 = fluoxetine.
Abbreviations: CS = cesarean section, SSRI = selective serotonin

reuptake inhibitor, SVD = spontaneous vaginal delivery.
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the mean paroxetine dose was 21.6 mg (range, 5–40 mg)
and fluoxetine was 15.0 mg (range, 10–20 mg) per day.
The mean dose/day of clonazepam when combined with
paroxetine and fluoxetine was 0.67 mg (range, 0.25–1.75
mg) and 0.25 mg (range, 0.25–0.25 mg), respectively,
during the pregnancy and 0.67 mg (range, 0.25–1.75 mg)
and 0.5 mg (range, 0.25–0.75 mg), respectively, at deliv-
ery. The majority of women started antidepressant medi-
cation in the first trimester and continued throughout their
pregnancy up to delivery (mean number of days of parox-
etine = 201 vs. paroxetine + clonazepam = 167, fluoxe-
tine = 160 vs. fluoxetine + clonazepam = 84, and sertra-
line = 228). Length of clonazepam use did not differ
significantly when it was combined with paroxetine
(mean = 127 days) or fluoxetine (mean = 81 days).

Neonatal Outcomes
The birth outcomes in the 3 exposure groups are pre-

sented in Table 2. No group differences were observed in
growth parameters at birth. One infant was found to have
a right hydronephrosis. One preterm infant (34 weeks ges-
tation) and 1 term infant went to the neonatal intensive
care unit/special care nursery for respiratory distress.

Transient Neonatal Symptoms
Overall, 30.4% (14/46) of infants with SSRI exposure

(groups 1 and 2) were found to have symptoms reflecting
poor transient neonatal adaptation in the first hours of life
requiring admission for observation to a newborn nursery.

Nine percent (2/23) of control infants had similar symp-
toms (p = .018; likelihood ratio = 5.64; 95% CI = 1.1 to
25.3). In group 1, 25% (7/28) had symptoms (fluoxetine,
N = 3; paroxetine, N = 3; sertraline, N = 1), while in
group 2, 39% (7/18) of exposed infants had symptoms
(paroxetine + clonazepam, N = 7). Differences in inci-
dence of symptoms between groups 1 and 2 were not sig-
nificant (95% CI = 0.5 to 6.8). Differences in demo-
graphic and birth characteristics between infants with and
without symptoms were not significant (Table 3).

Characteristics of individual infants with transient
symptoms who went for observation are presented in
Table 4. Of this cohort, 1 infant was admitted to the spe-
cial care nursery for respiratory distress, although symp-
toms resolved prior to admission. The remaining infants
were observed in postpartum nursery observation units.
With the exception of 2 infants, 1- and 5-minute Apgar
scores were in the normal range. These symptoms were
observed to begin within the first few minutes or hours of
life and typically had resolved by the end of the first day

Table 2. Background Characteristics of Infants Exposed to
Prenatal Psychotropic Medicationa,b

Exposure Group
Group 1 Group 2

Control SSRI Alone SSRI +
Characteristic (N = 23) (N = 28)c (N = 18)d

Gestational age at 39.3 (1.4) 39.4 (1.5) 39.5 (1.1)
birth, wk

Weight, g 3485 (419) 3388 (448) 3553 (432)
Length, cm 51.6 (2.4) 51.9 (3.2) 51.8 (2.2)
Head 35.2 (1.8) 34.2 (1.4) 34.8 (1.0)

circumference, cm
Apgar score 1 min, 8 7 8

median
Apgar score 5 min, 9 9 9

median
Breast fed, % 91 74 72
Length of stay, d 3.4 (0.8) 3.2 (1.1) 3.9 (2.0)
MDIe at 2 mo 96.7 (7.8) 97.0 (8.3) 94.0 (5.2)
PDIe at 2 mo 102.6 (7.3) 104.8 (6.1) 102.9 (6.2)
MDIe at 8 mo 99.4 (5.6) 100.7 (6.4) 97.2 (4.5)
PDIe at 8 mo 97.0 (9.1) 91.5 (9.6) 93.1 (8.6)
aDifferences between groups were not significant for any variables.
bValues are mean (SD) unless otherwise specified.
c17 = paroxetine, 7 = fluoxetine, 4 = sertraline.
d16 = paroxetine, 2 = fluoxetine.
eMDI and PDI from Bayley Scales of Infant Development.30

Abbreviations: MDI = Mental Developmental Index,
PDI = Psychomotor Developmental Index, SSRI = selective
serotonin reuptake inhibitor.

Table 3. Characteristics of Prenatal Psychotropic Medication–
Exposed Infants With and Without Transient Neonatal
Symptomsa

With Without
Symptoms Symptoms

Variable (N = 14) (N = 32)
Characteristic

Gestational age at birth (wk) 38.9 (1.9) 39.7 (1.0)
Weight (g) 3536 (488) 3416 (427)
Length (cm) 51.8 (2.6) 51.9 (3.0)
Head circumference (cm) 34.4 (1.3) 34.5 (1.2)
Apgar score 1 min (median) 6 8
Apgar score 5 min (median) 8 9
MDIb at 2 mo 96.6 (7.3) 95.7 (7.6)
PDIb at 2 mo 103.1 (6.7) 104.7 (5.9)
MDIb at 8 mo 100.1 (4.9) 98.8 (6.3)
PDIb at 8 mo 91.1 (8.5) 92.7 (9.5)

No. of days exposure to SSRIs
Paroxetine 168 (65) 191 (73)
Fluoxetine 123 (80) 155 (97)
Sertraline 158 (0) 252 (53)

Exposure to maternal SSRI dose
in 3rd trimester, mg/d

Paroxetine 22.5 (10.3) 17.9 (7.6)
Fluoxetine 16.7 (5.7) 14.2 (5.3)
Sertraline 75.0 (0) 66.7 (28.8)

Exposure to maternal SSRI dose
at delivery, mg/d

Paroxetine 22.5 (10.3) 20.0 (7.7)
Fluoxetine 16.7 (5.8) 20.0 (5.8)
Sertraline 75.0 (0) 83.3 (57.7)

No. of days exposure to clonazepam 106 (55) 132 (56)
Dose of clonazepam 0.93 (0.53)c 0.43 (0.25)

3rd trimester, mg/d
Dose of clonazepam 0.93 (0.53)c 0.48 (0.26)

at delivery, mg/d
aValues are mean (SD) unless otherwise specified.
bMDI and PDI from Bayley Scales of Infant Development.30

cp < .05, for difference between infants with and without symptoms.
Abbreviations: MDI = Mental Developmental Index,

PDI = Psychomotor Developmental Index, SSRI = selective
serotonin reuptake inhibitor.

233



© COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC.

Neonatal Symptoms and Prenatal Medication Exposure

J Clin Psychiatry 65:2, February 2004 235234

Ta
bl

e 
4.

 C
ha

ra
ct

er
is

ti
cs

 o
f I

nd
iv

id
ua

l S
ym

pt
om

at
ic

 I
nf

an
ts

M
at

er
na

l
G

es
ta

ti
on

al
S

S
R

I
3r

d 
T

ri
m

es
te

r
D

os
e 

at
C

lo
na

ze
pa

m
C

lo
na

ze
pa

m
A

ge
A

pg
ar

A
pg

ar
L

en
gt

h 
of

M
ed

ic
at

io
n

E
xp

os
ur

e,
S

S
R

I 
D

os
e,

D
el

iv
er

y,
E

xp
os

ur
e,

D
os

e 
at

 B
ir

th
,

at
 B

ir
th

,
B

ir
th

S
co

re
S

co
re

H
os

pi
ta

l
S

ub
je

ct
E

xp
os

ur
e

 d
m

g
m

g
d

m
g

w
k

W
ei

gh
t, 

g
1 

m
in

5 
m

in
S

ta
y,

 h
N

eo
na

ta
l S

ym
pt

om
s

1
P

ar
ox

et
in

e
18

8
20

20
N

A
N

A
37

.2
9

30
10

9
9

54
.4

0
M

il
d 

re
sp

ir
at

or
y 

di
st

re
ss

, u
pp

er
 a

ir
w

ay
co

ng
es

ti
on

2
P

ar
ox

et
in

e
50

10
10

N
A

N
A

41
.7

1
37

70
5

9
72

.1
0

M
il

d 
re

sp
ir

at
or

y 
di

st
re

ss

3
P

ar
ox

et
in

e
24

4
40

40
N

A
N

A
34

.7
1

25
60

6
8

34
7.

30
R

es
pi

ra
to

ry
 d

is
tr

es
s,

 T
T

N
, n

eg
at

iv
e 

bl
oo

d
cu

lt
ur

es
, h

yp
ot

he
rm

ia
, p

re
te

rm
 b

ir
th

4
P

ar
ox

et
in

e
+

13
9

20
30

13
7

1.
00

39
.7

1
34

95
6

6
54

.3
7

H
yp

ot
on

ia
, r

es
pi

ra
to

ry
 d

is
tr

es
s,

 s
ym

pt
om

s
cl

on
az

ep
am

re
so

lv
ed

 in
 6

 h

5
P

ar
ox

et
in

e
+

26
0

40
40

48
1.

50
37

.5
7

28
80

6
7

9 
d,

 th
en

B
ra

dy
ca

rd
ia

, r
es

pi
ra

to
ry

 d
is

tr
es

s,
cl

on
az

ep
am

tr
an

sf
er

re
d 

to
hy

po
gl

yc
em

ia
 (

2.
2 

m
M

),
 h

yp
ot

on
ia

, h
ea

d
co

m
m

un
it

y
ul

tr
as

ou
nd

 n
or

m
al

, b
lo

od
 c

ul
tu

re
s 

ne
ga

ti
ve

ho
sp

it
al

6
P

ar
ox

et
in

e
+

25
8

20
20

20
8

1.
00

37
.8

6
43

38
7

9
10

7.
75

C
ar

di
ac

 a
rr

hy
th

m
ia

, P
V

C
, r

es
pi

ra
to

ry
cl

on
az

ep
am

di
st

re
ss

, r
eq

ui
re

d 
O

2 
by

 m
as

k

7
P

ar
ox

et
in

e
+

19
2

20
30

19
1

1.
75

40
.4

3
41

70
6

7
79

.2
5

R
es

pi
ra

to
ry

 d
is

tr
es

s,
 h

yp
ot

on
ia

, g
ru

nt
in

g,
cl

on
az

ep
am

re
qu

ir
ed

 O
2 

fo
r 

fi
rs

t 1
8 

h,
 T

T
N

8
P

ar
ox

et
in

e
+

90
10

10
28

0.
25

41
.5

7
39

08
3

8
53

.7
5

R
es

pi
ra

to
ry

 d
is

tr
es

s,
 h

yp
ot

on
ia

  a
nd

cl
on

az
ep

am
po

st
ur

in
g,

 r
es

ol
ve

d 
by

 a
dm

is
si

on
 to

 S
C

N

9
P

ar
ox

et
in

e
+

18
3

20
40

82
0.

50
39

.4
3

34
39

9
9

48
.3

0
R

es
pi

ra
to

ry
 d

is
tr

es
s,

 g
ru

nt
in

g,
 r

ig
ht

cl
on

az
ep

am
hy

dr
on

ep
hr

ot
ic

 k
id

ne
y

10
P

ar
ox

et
in

e
+

12
5

20
20

68
0.

25
38

.2
9

37
80

8
9

38
.6

3
R

es
pi

ra
to

ry
 d

is
tr

es
s,

 T
T

N
cl

on
az

ep
am

11
F

lu
ox

et
in

e
14

5
20

20
N

A
N

A
39

.8
6

34
20

6
7

74
.8

2
G

ru
nt

in
g,

 c
ya

no
si

s,
 T

T
N

, b
lo

od
 c

ul
tu

re
s

ne
ga

ti
ve

, r
es

pi
ra

to
ry

 d
is

tr
es

s,
sy

m
pt

om
s 

re
so

lv
ed

 in
 1

2 
h

12
F

lu
ox

et
in

e
18

9
20

30
N

A
N

A
38

.5
7

33
50

7
8

74
.6

8
Ji

tt
er

y,
 m

il
d 

re
sp

ir
at

or
y 

di
st

re
ss

 r
eq

ui
re

d
C

PA
P

13
F

lu
ox

et
in

e
33

10
10

N
A

N
A

38
.1

4
38

20
7

8
10

1.
50

R
es

pi
ra

to
ry

 d
is

tr
es

s 
(O

2 
re

qu
ir

ed
),

 tr
em

or
s,

hy
pe

rt
on

ia
, s

ep
ti

c 
w

or
ku

p 
ne

ga
ti

ve
, T

T
N

14
S

er
tr

al
in

e
15

7
75

75
N

A
N

A
38

.4
3

35
70

6
9

25
.4

7
R

es
pi

ra
to

ry
 d

is
tr

es
s,

 g
iv

en
 n

al
ox

on
e

15
C

on
tr

ol
N

A
N

A
N

A
N

A
N

A
37

.2
9

36
90

9
9

84
.6

5
R

es
pi

ra
to

ry
 d

is
tr

es
s,

 s
ep

ti
c 

w
or

ku
p 

ne
ga

ti
ve

16
C

on
tr

ol
N

A
N

A
N

A
N

A
N

A
38

.7
1

31
60

8
9

12
3.

58
R

es
pi

ra
to

ry
 d

is
tr

es
s

A
bb

re
vi

at
io

ns
: C

PA
P

=
co

nt
in

uo
us

 p
os

it
iv

e 
ai

rw
ay

 p
re

ss
ur

e,
 P

V
C

=
pr

em
at

ur
e 

ve
nt

ri
cu

la
r 

co
nt

ra
ct

io
n,

 S
C

N
=

sp
ec

ia
l c

ar
e 

nu
rs

er
y,

 S
S

R
I

=
se

le
ct

iv
e 

se
ro

to
ni

n 
re

up
ta

ke
 in

hi
bi

to
r ,

 T
T

N
=

tr
an

si
en

t
ta

ch
yp

ne
a 

of
 th

e 
ne

w
bo

rn
.



© COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC.

Oberlander et al.

236 J Clin Psychiatry 65:2, February 2004

of life. All infants with symptoms had some measure of
mild respiratory distress, and 3 infants required a short
course of supplemental oxygen by mask. As these symp-
toms were self limited, they were frequently described
by the attending pediatrician as symptoms resembling
transient tachypnea of the newborn (TTN). Hypotonia
was noted in 4 infants, 1 infant was jittery, 1 had tremors
and was hypertonic, 1 had cardiac arrhythmia and prema-
ture ventricular contractions (PVC), and 1 had bradycar-
dia. Hypoglycemia (2.2 mM) was noted in 1 infant. One
infant received naloxone following maternal meperidine
exposure during delivery. Birth weight, Apgar scores, and
gestational age did not vary significantly between infants
with symptoms and those without. By 48 hours of life,
symptoms had resolved in all infants. Length of hospital
stay did not vary significantly between infants with symp-
toms and those without. Length of prenatal SSRI expo-
sure or maternal dose did not vary between infants with
and without poor adaptation; however, maternal clonaze-
pam dose was significantly higher during pregnancy and
at delivery among symptomatic infants.

Medication Levels
Maternal medication levels were determined once a

steady state plasma concentration had been achieved (at
least 3 weeks following starting medication) during the
third trimester, at delivery, from infants at birth (cord
blood), and on the second day of the infant’s life during
the routine phenylketonuria (PKU) heel lance. Medi-
cation levels varied between infants with and without
transient poor neonatal adaptation. Among infants in the
paroxetine + clonazepam exposure group with symptoms,
levels of paroxetine were significantly higher (p < .05)
during pregnancy, at delivery, and on day 2 of life when
compared with infants without symptoms (Table 5). Cord
paroxetine levels were higher but differences were not
significant (p = .08). In the single-agent paroxetine group,
differences in drug levels between infants with and with-
out symptoms were not significant. Interestingly, even
when symptoms were present, medication levels were
consistently lower in the paroxetine monotherapy group
compared with the paroxetine + clonazepam–exposed

infant group. In other medication exposure groups, medi-
cation levels did not differ significantly between infants
with and without symptoms, though numbers of exposed
infants were small. Importantly, maternal dose of paroxe-
tine did not differ significantly between infants with and
without symptoms (Table 3).

Developmental Outcomes
Infants’ developmental assessments were done at

2 and 8 months of age using the Bayley Scales of Infant
Development.30 No significant differences were noted
between medication-exposed and nonexposed infants
(Table 2) and those with and without neonatal symptoms
(Table 3).

DISCUSSION

Infants with prenatal exposure to SSRI antidepressants
alone or in combination with the benzodiazepine clonaze-
pam had an increased incidence of poor neonatal adapta-
tion compared with nonexposed infants. This difference
was particularly evident in infants who were exposed to
paroxetine combined with clonazepam. Symptomatic in-
fants in the combined therapy group had significantly
higher maternal and infant plasma levels of paroxetine
compared with symptomatic infants exposed to parox-
etine alone. Furthermore, among symptomatic infants,
clonazepam dose was also significantly higher during
pregnancy and at birth. Respiratory distress was the pre-
dominant symptom that warranted admission to a new-
born nursery for closer observation. With the exception of
1 exposed infant with hydronephrosis, no major anoma-
lies were present, and, other than 1 exposed infant born at
34 weeks, all infants were term born and healthy at birth.
Furthermore, all symptoms of poor neonatal adaptation
that appeared in the first 24 hours were short lived and
self limited, and length of hospital stay was similar be-
tween infants with and without symptoms. Maternal SSRI
dose, length of treatment, mode of delivery, and analgesia
use did not differ significantly between infants with and
without complications. Importantly, the presence of neo-
natal symptoms did not appear to be related to altered

Table 5. Paroxetine Levels in Infants Exposed to Prenatal Psychotropic Medication With and Without Symptoms
of Poor Neonatal Adaptation

Plasma Paroxetine Levels, ng/mL, Mean (SD)
Paroxetine + Clonazepam Paroxetine Alone

(N = 16) (N = 17)
With Symptoms Without Symptoms With Symptoms Without Symptoms

Measure (N = 7) (N = 9) (N = 3) (N = 14)
Maternal 3rd trimester 30.6 (15.2)* 14.9 (15.6) 19.6 (17.5) 10.0 (12.4)
Maternal level, delivery 33.3* (31.3) 9.1 (8.6) 4.4 (3.3) 8.4 (8.6)
Infant cord level 10.9 (9.8) 3.6 (6.7) 1.5 (1.0) 3.32 (4.6)
Infant level on 2nd day 7.0* (5.3) 1.5 (1.6) 1.6 (0) 1.0 (0.6)
*p < .05 for difference between paroxetine + clonazepam–exposed infants with and without symptoms.
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developmental outcomes on the Bayley developmental
assessment at 2 and 8 months.

While these data are consistent with previous reports
of neonatal symptoms following maternal SSRI use dur-
ing pregnancy,11,12,13,16 our data highlight the importance
of accounting for a variety of pharmacologic factors
beyond single-agent SSRI exposure that may explain
neonatal symptoms. In this study, we prospectively exam-
ined these transient symptoms in relation to maternal drug
dose and drug levels in mothers and their infants. The
addition of clonazepam in combination with paroxetine
appeared to increase the risk of poor neonatal adaptation.
This increased risk could be due to either pharmacologic
toxicity associated with increased levels of paroxetine
when combined with clonazepam, an increased dose of
maternal clonazepam itself during pregnancy, or possible
withdrawal/discontinuation phenomena as previously
reported.11,13 Furthermore, it remains uncertain whether
this increased risk also occurs when fluoxetine and sertra-
line are used in combination with clonazepam. The small
size of our study population limited our ability to detect
similar outcomes with other SSRI medications. Where in-
dicated, a number of infants were investigated for other
identifiable causes of neonatal distress, but these investi-
gations did not yield other perinatal processes (e.g., sep-
sis) that could have explained our findings.

A variety of factors related to SSRI pharmacology,
maternal genotype, or maternal capacity to metabolize
these medications might have played a role in our find-
ings and should be considered as possible underlying etio-
logic mechanisms.31 Fluoxetine, paroxetine, and sertra-
line are metabolized by hepatic cytochrome P450 2D6
(CYP2D6).32 All 3 medications are potent inhibitors of
CYP2D6,33,34 and this inhibition persists long after dis-
continuation of fluoxetine due to its long half-life.34 Ap-
proximately 5% to 10% of whites lack or have reduced
CYP2D6 activity (i.e., poor metabolizer phenotype, PM).
Poor metabolizers (i.e., PM CYP2D6 phenotype) may
have increased plasma concentrations of paroxetine,
which may lead to anticholinergic side effects in infants
such as those observed in adults.35 However, given the
relatively low frequency of this PM phenotype, this mech-
anism may not play a substantial role in increasing parox-
etine levels observed in infants with poor adaptation.
Future studies in which both mothers and infants are
genotyped for CYP2D6 will be of value in confirming
this observation.

Paroxetine may also be metabolized by the metabolic
enzyme CYP3A4.36 Importantly, clonazepam also appears
to be a substrate for CYP3A4,35 and thus it is conceivable
that competitive interaction of clonazepam and paroxe-
tine for this isoenzyme could explain the significantly
higher paroxetine levels observed in infants whose moth-
ers received combined treatment. Moreover, to what ex-
tent relative proportions of maternal and/or infant/fetal

competitive inhibition contributed to this process remains
to be studied, requiring more detailed study in a larger
cohort of infants following paroxetine and clonazepam
exposure.

The limitation of this study was the small number of
infants per medication group, and thus it is unclear
whether polypharmacy would have also resulted in simi-
lar neonatal symptoms following combined exposure to
fluoxetine or sertraline with clonazepam and whether
such exposure would have been associated with increased
SSRI levels.

The increased dose of clonazepam among symptom-
atic infants may also reflect increased severity of maternal
symptoms, adding another possible prenatal exposure that
contributed independently to adverse neonatal outcomes.
Beyond pharmacologic influences, the possible influence
of maternal mood remains to be studied. The number of
other SSRI-exposure groups was limited and thus we can-
not generalize our findings from these groups. Further
study of polypharmacy in a larger cohort in the newborn
period prospectively followed into childhood is required
to determine whether neonatal symptoms are related to
another adverse outcome.

CONCLUSION

Our findings showed that transient neonatal symptoms
were present in infants following prenatal exposure to
both fluoxetine monotherapy and paroxetine in combina-
tion with clonazepam. In this latter group, levels of parox-
etine were higher in mothers and infants when clonaze-
pam was combined with SSRIs. Furthermore, mothers of
symptomatic infants had received higher doses of clo-
nazepam. This is the first report of such a relationship be-
tween transient neonatal symptoms and elevated medica-
tion levels. Respiratory distress was the most prominent
symptom. Importantly, these symptoms were not associ-
ated with other neonatal conditions, and all symptoms
were self limited. It remains unclear how pharmacologic
and metabolic factors and maternal mood itself may influ-
ence these findings. Larger populations of infants will be
required to further assess these pharmacologic effects.

Tentative recommendations based on our findings sug-
gest that, whenever possible, polypharmacy should be
avoided in treating prenatal anxiety and depression to re-
duce the incidence of problematic neonatal symptoms. If
clonazepam is required for symptomatic control prior to
delivery, an attempt should be made to taper the dose.
When a combination of clonazepam and paroxetine is ad-
ministered, mothers should be monitored closely during
pregnancy as well as infants in the newborn period. Our
study cohort was small, and therefore it is difficult to de-
termine risk related to a particular SSRI. In spite of the
increased incidence of neonatal symptoms following pre-
natal psychotropic medication exposure, symptoms were
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all short lived (all resolved within 48 hours), and typical
developmental follow-up was seen at 8 months of age.
Therefore, the risk of these symptoms needs to be ob-
served in the context of healthy outcomes observed in our
cohort and balanced against the effects of psychiatric ill-
ness during pregnancy for mothers and their offspring.

While these results raise concerns about the use of
these medications during gestation, the very small sample
size and exposure to a limited number of SSRI medica-
tions limit the generalizability of our findings. At present,
our findings should not prejudice the clinical urgency to
treat maternal depression and comorbid anxiety in preg-
nancy with medications, if warranted. The risk of under-
treated psychiatric illness in mothers needs to be balanced
against currently known adverse effects of prenatal use of
medication to treat anxiety and depression during preg-
nancy. These findings indicate that maternal drug level
during pregnancy and at the time of delivery may help us
guide the care of infants in the newborn period, particu-
larly when treatment includes paroxetine combined with
clonazepam. Close follow-up and symptomatic treatment
in the newborn period are indicated. Further work is
needed to study neonatal behavior following prenatal
SSRI exposure, both alone and in combination with clo-
nazepam, in larger cohorts. Our findings also need to be
replicated with exposure to a variety of SSRI medications
to further understand the implications of transient poor
neonatal adaptation and psychopharmacotherapy during
pregnancy.

Drug names: citalopram (Celexa), clonazepam (Klonopin and others),
diazepam (Valium and others), fluoxetine (Prozac and others),
meperidine (Demerol), naloxone (Narcan), paroxetine (Paxil
and others), sertraline (Zoloft).
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