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Pregnancy outcomes following
gabapentin use
Results of a prospective comparative cohort study

ABSTRACT

Objectives: Our objectives were to 1) determine whether first-trimester use of gabapentin is asso-

ciated with an increased risk for major malformations; 2) examine rates of spontaneous abortions,

therapeutic abortions, stillbirths, mean birth weight and gestational age at delivery; and 3) exam-

ine rates of poor neonatal adaptation syndrome following late pregnancy exposure.

Methods: The study design was prospective. Women were included who initially contacted the

services between 5 and 8 weeks with a comparison group of women exposed to nonteratogens,

collected in a similar manner.

Results: We have data on 223 pregnancy outcomes exposed to gabapentin and 223 unexposed

pregnancies. The rates of major malformations were similar in both groups (p50.845). There was

a higher rate of preterm births (p 5 0.019) and low birth weight ,2,500 g (p 5 0.033) in the

gabapentin group. Among infants who were exposed to gabapentin up until delivery, 23 of

61 (38%) were admitted to either the neonatal intensive care unit or special care nursery for

observation and/or treatment, vs 6 of 201 (2.9%) live births in the comparison group (p, 0.001).

There were 2 cases of possible poor neonatal adaptation syndrome in neonates exposed to

gabapentin close to delivery, compared with none in the comparison group, although it must be

noted that these infants were concomitantly exposed to other psychotropic drugs. Among the

women who took gabapentin, the major indications were pain (n5 90; 43%) and epilepsy (n5 71;

34%); the remainder were for other indications, mostly psychiatric.

Conclusion: Our results suggest that although this sample size is not large enough to make any

definitive conclusions, and there was no comparator group treated with other antiepileptic drugs,

gabapentin use in pregnancy does not appear to increase the risk for major malformations. This

finding and the increased risk for low birth weight and preterm birth require further

investigation. Neurology� 2013;80:1565–1570

GLOSSARY

NICU 5 neonatal intensive care unit; SCN 5 special care nursery; TIS 5 teratogen information service.

Gabapentin (Neurontin; Pfizer Canada Inc., Kirkland, QC) is an antiepileptic drug designed to

treat partial seizures and is a g-aminobutyric acid analog that differs both structurally and

pharmacologically from other classes of antiepileptic drugs.1

The drug was approved by the US Food and Drug Administration for use in epilepsy in 1993

and subsequently for neuropathic pain in 2002.2 However, despite the increasing number of

patients receiving gabapentin, there is only limited information regarding the safety of this

medication when used during pregnancy.

A study from the European Gabapentin Registry included prospective and retrospective data

with a total of 51 outcomes and 44 live births of women with epilepsy and other disorders

exposed to gabapentin during pregnancy. The researchers reported 2 major malformations in

infants exposed to gabapentin in the first trimester of pregnancy.3 In another group of 7 women
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with hyperemesis gravidarum, 2 congenital de-

fects were reported.4 A cohort study in Den-

mark reported on 59 fetuses exposed to

gabapentin during pregnancy, and documented

1 major malformation and 6 spontaneous abor-

tions.5 Recently, the North American antiepi-

leptic drug pregnancy registry reported on

145 fetuses (monotherapy), and documented

1 major malformation with no information

on other outcomes.6

Considering the increasing number of preg-

nant women who may be taking gabapentin

for other conditions during pregnancy, such

as restless legs syndrome,7 and paucity of infor-

mation regarding the safety of this medication

in pregnancy, more information regarding

fetal safety is required.

The objectives of our study were 3-fold: 1)

to determine whether gabapentin exposure

during pregnancy increases the rate of major

malformations above the baseline population

rate of 1% to 3%; 2) to examine the rates of

stillbirths, spontaneous abortions, therapeutic

abortions, gestational age at birth, and mean

birth weight in exposed infants; and 3) to

determine whether neonates experienced poor

neonatal adaptation syndrome, which includes

symptoms such as jitteriness, tachycardia,

hypothermia, vomiting, hypoglycemia, irrita-

bility, hypertonia, eating/sleeping difficulties,

convulsion, and respiratory stress.

METHODS Data for this research were obtained from terato-

gen information services (TISs) as well as a pharmacovigilance

center in several countries, which included Toronto (Canada),

London (Canada), Lyon (France), Newcastle-Upon-Tyne (Eng-

land), Florence (Italy), and Seoul (Korea). TISs provide evi-

dence-based information regarding the safety and/or risks

associated with exposure to drugs for pregnant and lactating

women and their health care providers. French data were col-

lected by one of the European TIS members from several French

pharmacovigilance centers that use procedures similar to those of

TISs, although requests are received mostly from physicians. The

United Kingdom TIS does not currently routinely collect data

from women, as it is their health provider who makes the initial

inquiry. However, the same data are collected in the same manner

in all centers, be it by a physician or an information specialist at a

TIS. The services are run by various sources, such as universities,

hospitals, and other academic centers.

During the initial contact, which was early on in pregnancy,

most frequently between 5 and 8 weeks of pregnancy, demo-

graphics, medical and obstetrical histories, as well as details of

exposure and concurrent exposures were recorded on a standard-

ized questionnaire. Shortly after birth to approximately 2 to 3

months after delivery at most services, researchers contacted

women who had taken gabapentin and received oral and/or

written consent to complete the follow-up pregnancy outcome

questionnaire. Outcomes of interest included live birth, sponta-

neous or therapeutic abortion, ectopic pregnancy, stillbirth, pres-

ence or absence of major malformation, defined as structural

anomalies in the offspring that have serious medical effects or

require surgery (genetic and cytogenetic anomalies were

excluded), birth weight, gestational age at delivery, and presence

or absence of neonatal distress in the newborn period up to 2

weeks postnatal. At some of the programs, but not all, following

completion of the questionnaire, a letter was sent to the infant’s

physician asking for verification of the information obtained from

the mother regarding the baby’s health.

Each woman was compared with another woman who con-

tacted the same TIS or pharmacovigilance center with exposure

to a nonteratogenic substance, for example, acetaminophen or

antibiotics. They were matched for maternal age (62 years),

alcohol consumption, and smoking, as well as for gestational

age at time of initial contact (62 weeks). The latter is critical

when calculating the incidence of spontaneous abortion, because

the observed proportion of pregnancies ending in loss is highly

dependent on the gestational age at which pregnancies are recog-

nized and how the losses are identified.

Statistical analysis. Maternal characteristics and pregnancy

outcomes measured on a continuous scale were compared using

unpaired Student t tests. Categorical variables were contrasted

using x2 tests. The p values #0.05 were considered statistically

significant.

Standard protocol approvals, registrations, and patient

consents. Researchers, with the exception of the United King-

dom, contacted women who had taken gabapentin and obtained

oral and/or written consent. This study was approved by the

Research Ethics Board at The Hospital for Sick Children in Tor-

onto, Canada, and at local research ethic boards at the other cen-

ters. In the United Kingdom, data collection is covered by Section

251 of the NHS Act, 2006.

RESULTS We completed data on the outcomes of

223 pregnancies exposed to gabapentin and compared

them with 223 unexposed pregnancies. The maternal

demographics were very similar on all characteristics,

with the exception of the gabapentin group having sig-

nificantly more women who consumed alcohol. How-

ever, the use of alcohol was minimal during pregnancy

(mostly an occasional drink, or only prior to the

woman finding out that she was pregnant) and was

not associated with any adverse outcomes. Among

the 223 women exposed to gabapentin, 207 (92.8%)

reported the indication for use, and the major indica-

tion was pain (90, 43%); only 71 (34%) took it for

the treatment of epilepsy. The psychiatric indications

included 11% depression, 4% panic attacks/anxiety,

4% bipolar illness/psychosis, 2% obsessive-compulsive

disorder, and 2% anorexia.

There were 182 women who reported dose and

173 who reported both dose and indication. Overall,

the average dose was 1,000 mg (SD5 825 mg), with

a range of 100 to 4,800 mg/d. The average dose

among those taking it for epilepsy (n 5 58) was

1,538 mg/d, 853 mg/d for pain (n 5 73), and 538

mg/d for other indications (n 5 42) (table 1).
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The pregnancy outcomes are presented in table 2.

Among the mothers of children with major malforma-

tions, in 3 of 7, the indication was epilepsy (average

dose5 1,300 mg/d in 2 women; 1 dose not reported),

and 4 took it for pain (average dose 5 1,500 mg/d).

Rates of major malformations were similar in both

groups, and in addition, none of the 36 women

exposed only to gabapentin with no concomitant

medications delivered a baby with a major malforma-

tion. The groups differed in rates of live births, ther-

apeutic abortions, preterm births, low birth weight,

and neonatal intensive care unit (NICU)/special care

nursery (SCN). However, reported NICU/SCN

admission rates included all exposed infants, regard-

less of time of exposure to gabapentin; consequently,

some would have occurred long after maternal dis-

continuation of the drug. Of the 61 infants exposed

up until delivery, 23 were admitted to either the

NICU or SCN for observation and/or treatment vs

6 in the comparison group. The indications for

admission included jaundice, low heart rate, hypoto-

nia, hypoglycemia, respiratory distress, jitteriness,

diarrhea, fever, and arrhythmia. All of these adverse

events were self-limiting and resolved within a few

days to a week. One infant was admitted for seizures

in addition to respiratory distress syndrome, jaundice,

seizures, and septicemia and was concomitantly

exposed to trazodone, venlafaxine, eletriptan, and

dimenhydrinate. Two of the neonates were described

as having withdrawal symptoms. However, one of

these infants was concomitantly exposed to vigabatrin,

carbamazepine, and clobazam up until birth and the

other was exposed to methadone throughout preg-

nancy. The symptoms were self-limiting and resolved

within a few days to a week.

Birth weight and preterm birth. There were 18 infants

with a low birth weight of ,2,500 g in the gabapen-

tin group and 9 in the comparison group. Among

those with a birth weight ,2,500 g, the average ges-

tational age at birth was 35 weeks (range 29–40) in

the gabapentin group compared with 35.1 weeks

(29–40) in the comparison group (p 5 0.95).

Table 3 lists the details of the malformations iden-

tified in 7 infants exposed to gabapentin, including

doses taken, concomitant medications, and other fac-

tors possibly exerting an influence on outcomes. In the

comparison unexposed group, 5 infants had malforma-

tions, which included 2 with ventricular septal defects,

a dysplastic kidney (identified as requiring a trans-

plant), bladder exstrophy, and bilateral hexadactyly

Table 1 Maternal characteristics

Characteristic Gabapentin Nonteratogens p Value

No. 223 223

Maternal age, y (SD) 31.9 (5.9) 31.9 (5.7) 0.942a

Gravida, n (SD) 1.5 (1.6) 1.5 (1.3) 0.822a

Para, n (SD) 1.0 (1.1) 0.7 (0.8) 0.002a

Tobacco use, n 46 44 0.549b

Alcohol use, n 19 9 0.040b

Indication for gabapentin, n (%)

Epilepsy 71 (34) NA NA

Pain 90 (43) NA NA

Psychiatric conditions 46 (22) NA NA

Average dose, mg/d (SD) 999 (825) NA NA

Minimum and maximum daily dose, mg 100, 4,800 NA NA

Abbreviation: NA 5 not applicable.
aTested using Student t test.
bTested using x2.

Table 2 Pregnancy outcomes

Outcome Gabapentin Nonteratogens x
2 p Value

No. 223 223 NA NA

Live births 170 (76.2%) 201 (90%) 14.43 ,0.001

Major malformations 7 (4.1%) 5 (2.5%) 0.04 0.555

Spontaneous abortions 22 (9.8%) 17 (7.6%) 0.45 0.502

Therapeutic abortions 29 (13%) 5 (2.2%) 18.54 ,0.001

Stillbirth 2 (1.1%) 0 (0.0%) NS

Preterm birth 18 (10.5%) 8 (3.9%) 5.47 0.019

NICU/SCN (late pregnancy exposure) 23/61 (38%) 6 (2.9%) 29.89 ,0.001

Low birth weight <2,500 g 18 (10.5%) 9 (4.4%) 4.56 0.033

Intrauterine growth retardation 6 (3.5%) 4 (1.9%) 0.64 0.422

Mean birth weight, g (SD) 3,180 (605) 3,315 (545) t 5 2.23a 0.027

Mean gestational age at birth, wk (SD) 38.6 (2.1) 39.1 (1.9) t 5 2.38a 0.018

Abbreviations: NA 5 not applicable; NICU 5 neonatal intensive care unit; NS 5 not significant; SCN 5 special care nursery.
aStudent t test used on continuous variables.
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plus bilateral colomba (in both optic nerves). Of the

223 women exposed to gabapentin, 142 were exposed

in the first trimester only and had been taking it before

becoming pregnant, 10 in the first and second trimes-

ters only, 1 in the second trimester only, 1 in the third

trimester only, 1 in the second and third trimesters

only, and 59 before and throughout pregnancy. We

did not have details of trimester exposure for the 9

remaining cases; however, none of these infants were

noted as having a major malformation or any other

adverse outcome.

DISCUSSION To our knowledge, this is the largest

prospective comparative study to date reporting on

a number of pregnancy and neonatal outcomes after

exposure to gabapentin during pregnancy. However,

this is a small number when considering the possibil-

ity that there are probably thousands of women of

childbearing age taking this drug worldwide.

There was no increased risk for major malforma-

tions, which is consistent with data from previous stud-

ies.3–6 There were 4 significant outcomes, one of which

was live births, which correlated to the large number of

therapeutic abortions in the gabapentin group com-

pared with the comparison group. There were also

higher rates of preterm births (p 5 0.019) and low

birth weight (p 5 0.033) and this may have been

attributable to a correlation between these 2 variables.

An infant born weighing ,2,500 g is considered low

birth weight, and if the birth occurred before 37 weeks’

gestation, preterm birth. Both outcomes involve an

increased risk of morbidity and mortality of the new-

born. A low-birth-weight infant can be born full term,

and a preterm infant may not necessarily be low birth

weight. A measure used to combine these aspects is

intrauterine growth retardation, known as “small for

gestational age” and is a baby whose birth weight is

below the 10th percentile, based on birth weight ref-

erence curves and stratified by infant sex and gesta-

tional age.8 There was no difference in the rates of

small for gestational age in our cohort.

The other significant outcome was the number of

admissions to the NICU/SCN, which included 23 of

61 (38%) neonates exposed to gabapentin in late

pregnancy. However, not all of these neonates pre-

sented with symptoms, as some were admitted for

observation, which is the policy for infants who have

been exposed to psychotropic drugs throughout preg-

nancy in some institutions (anecdotal information).

There were 2 cases in which it was noted that the

infant had “withdrawal symptoms.” However, one

of these infants was concomitantly exposed to viga-

batrin, carbamazepine, and clobazam up until birth

and the other one was concomitantly exposed to

methadone throughout pregnancy. There are several

case reports in the literature in adults suggesting that

gabapentin withdrawal can occur at doses ranging

from 400 to 8,000 mg/d. Patients experienced symp-

toms similar to those that develop with benzodiaze-

pine withdrawal and were taking gabapentin for as

little as 3 weeks to as long as 5 years.9 There is only

1 small study of 6 women who took gabapentin

throughout pregnancy that reported neonatal out-

comes. The authors suggested that there is probably

an active transplacental transport of gabapentin, with

accumulation in the fetus, which could be by the

specific L-type amino acid transporter and is expressed

in the placenta. The newborns appeared to have a

slightly lower capacity to eliminate gabapentin than

do adults. However, there were no reports of any

Table 3 Major malformations

Malformations
Gabapentin,
mg/d

Trimester(s)
exposed Indication Concomitant drugs Other factors

VSD 2,400 1-2-3 Pain (Charcot-
Marie-Tooth
disease)

Alprazolam, levothyroxine,
oxybutynin, paracetamol,
codeine

IUGR, smoked 5–10 cigarettes/d,
depression, hypothyroidism

VSD Unknown 1-2-3 Epilepsy Carbamazepine, diazepam None reported

Anencephaly 600 1-2 Spastic paraparesis Baclofen None reported

Macrocephaly,
microretrognathism,
cutis marmorata

800 1-2-3 Brain tumor Clobazam Neonate severely hypotonic
at birth

Pyloric stenosis 2,400 1 Pain (disk herniation) Tetrazepam, oral morphine,
paracetamol

Smoked 5–10 cigarettes/d

Bilateral varus
clubfoot

600 1-2-3 Pain Bromazepam, venlafaxine Maternal multiple sclerosis,
family history of clubfoot

Cryptorchidism 1,800 1-2-3 Seizure prophylaxis
(brain abscess)

Acenocoumarol until 6 wk
post-LMP, cotrimoxazole,
hydrocortisone, ceftriaxone,
heparin throughout
pregnancy

Neonatal hypocalcemia, tremors,
and irregular respiration; maternal
myasthenia, smoked 10 cigarettes/d

Abbreviations: IUGR 5 intrauterine growth retardation; LMP 5 last menstrual period; VSD 5 ventricular septal defect.
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adverse effects in these 6 neonates.10 In our study, the

2 infants were also exposed to other psychotropic

drugs throughout pregnancy; consequently, it would

be difficult to ascertain whether their symptoms were

due to the gabapentin, the other drugs, or a combi-

nation of both.

As in all observational studies, there are strengths

and limitations. The strengths of this type of study

include a personal interview with the majority of

the women, which involved detailed history-taking

and included documentation of consumption of the

drug during pregnancy. In addition, in many cases,

details were verified with the child’s physician. Using

prospective comparative groups is considered Class II

evidence because it allows comparisons between

exposed and nonexposed groups. Because random-

ized controlled trials are unlikely to be conducted in

pregnancy, this level of evidence is likely to be the

highest available to physicians caring for women who

require gabapentin pharmacotherapy during preg-

nancy. There were 2 main limitations that should

be mentioned. First, we had a relatively small sample

size, which has only 80% power to detect approxi-

mately a 3.5-fold increased risk for malformations

above the baseline risk of 3%, with an a of 0.05.

Typically, approximately 750 subjects in each group

would be required to detect a 2-fold increase in major

malformations and thousands would be required to

detect rare malformations. The second limitation was

that we did not have a comparative group of women

who were treated for similar conditions with other

medications (i.e., disease group) and therefore only

had 1 comparison group of women who were unex-

posed to gabapentin.

Of interest was the low number of women (only

one-third) taking gabapentin for epilepsy, and that

number differed among countries. France had the larg-

est number (61%), then the United Kingdom (28%),

with the remaining countries ranging from 0% to 8%.

In our study, only 28% of the women continued

taking gabapentin throughout pregnancy as two-

thirds of the women (66%) discontinued in the first

trimester, most following pregnancy confirmation

between 6 and 8 weeks’ gestation. This number of

women discontinuing their medication early in preg-

nancy has remained consistent for many years, despite

reassuring results from many studies that have been

published on pregnancy outcomes following exposure

to various medications. This is most likely attribut-

able to alarming information received from various

sources. At Motherisk, we recently conducted a study

in which we evaluated the impact of negative infor-

mation from friends, family, health care providers,

and the media on women who had taken an antide-

pressant during pregnancy. Most of the women re-

ported that negative information they received from

these sources affected their decision-making as to

whether they continued taking their medication dur-

ing pregnancy.11 Finally, there are no studies that

have been conducted to examine possible long-term

neurodevelopmental adverse effects of taking gaba-

pentin in pregnancy and we did not attempt this in

our study, as it requires more resources than we had

available to us.

Our results suggest that although this sample size is

not large enough tomake a definitive conclusion, gaba-

pentin does not appear to increase the rate of major

malformations above baseline. The other significant

findings require further investigation before coming

to any definitive conclusions. Infants exposed to gaba-

pentin close to delivery, especially if concomitantly

exposed to other psychotropics, should be monitored

after birth for poor neonatal adaptation syndrome.
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