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Objective: Despite the widespread use of benzodiazepines during preg-
nancy and lactation, little information is available about their effect on
the developing fetus and on nursing infants. The authors review what is
currently known about the effects of benzodiazepine therapy on the fe-
tus and on nursing infants. Methods: A MEDLINE search of the litera-
ture between 1966 and 2000 was conducted with the terms “benzodi-
azepines,” “diazepam,” “chlordiazepoxide,” “clonazepam,” “loraze-
pam,” “alprazolam,” “pregnancy,” “lactation,” “fetus,” and “neonates.”
Results: Currently available information is insufficient to determine
whether the potential benefits of benzodiazepines to the mother out-
weigh the risks to the fetus. The therapeutic value of a given drug must
be weighed against theoretical adverse effects on the fetus before and
after birth. The available literature suggests that it is safe to take di-
azepam during pregnancy but not during lactation because it can cause
lethargy, sedation, and weight loss in infants. The use of chlordiazepox-
ide during pregnancy and lactation seems to be safe. Avoidance of al-
prazolam during pregnancy and lactation would be prudent. To avoid
the potential risk of congenital defects, physicians should use the ben-
zodiazepines that have long safety records and should prescribe a ben-
zodiazepine as monotherapy at the lowest effective dosage for the
shortest possible duration. High peak concentrations should be avoided
by dividing the daily dosage into two or three doses. Conclusions: Min-
imizing the risks of benzodiazepine therapy among pregnant or lactat-
ing women involves using drugs that have established safety records at
the lowest dosage for the shortest possible duration, avoiding use dur-
ing the first trimester, and avoiding multidrug regimens. (Psychiatric
Services 53:39-49, 2002)
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enzodiazepines are one of the
B most commonly used groups
of anxiolytic drugs in the Unit-
ed States and are among the drugs

most frequently prescribed to women
of reproductive age and to pregnant

women (1) for reducing anxiety and
managing preeclampsia or eclampsia
in the latter part of pregnancy. These
agents are also indicated for treat-
ment of generalized anxiety disorder,
treatment of panic disorder with or
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without agoraphobia, sedation, light
anesthesia and anterograde amnesia
of perioperative events, control of
seizures, and skeletal muscle relax-
ation. Benzodiazepines are used com-
monly, even in the absence of com-
plete knowledge of their potential ad-
verse effects.

Benzodiazepine compounds fall
into three major categories: long-act-
ing compounds—diazepam, chlordi-
azepoxide, chlorazepate, flurazepam,
halazepam, and prazepam; intermedi-
ate-acting compounds—clonazepam,
lorazepam, quazepam, and estazolam;
and short-acting compounds—alpra-
zolam, oxazepam, temazepam, mida-
zolam, and triazolam. The most com-
monly used benzodiazepines in the
United States are diazepam, chlordi-
azepoxide, clonazepam, lorazepam,
and alprazolam.

For nearly all the current benzodi-
azepines, the physiological action of
the drug has not been fully described.
The effects of these drugs appear to
be mediated through the inhibitory
neurotransmitter gamma—aminobu—
tyric acid (GABA). The drugs appear
to act on the limbic, thalamic, and hy-
pothalamic levels of the central nerv-
ous system to produce sedative and
hypnotic effects, reduction of anxiety,
anticonvulsant effects, and skeletal
muscle relaxation. Specific binding
sites with high affinity for benzodi-
azepines have been detected in the
central nervous system, and both
GABA and chloride enhance the
affinities of these sites for the drugs.

All major classes of benzodiazepine
compounds can be assumed to be ex-
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creted into milk or to diffuse readily
across the placenta to the fetus. The
amount of a drug excreted depends
on the characteristics of the particular
drug—plasma protein binding, ion-
ization, the degree of lipophilicity,
molecular weight, half-life, maternal
blood concentrations, oral bioavail-
ability, and pharmacokinetics. Of
these characteristics, the lipid solubil-
ity and molecular weight of the drug
are the most important determinants
of exposure during pregnancy and
lactation.

There are many possible risks to
the fetus whenever anxiolytic medica-
tions are prescribed to pregnant
women. The onset of teratogenic ef-
fects may be immediate or delayed.
Possible effects include abortion,
malformation, intrauterine growth re-
tardation, functional deficits, carcino-
genesis, and mutagenesis. The risk of
malformation is greatest when the fe-
tus is exposed between two and eight
weeks after conception. If the drugs
are administered at or near term, they
may cause fetal dependence and
eventual withdrawal symptoms.

In this article we review the risks
posed by the most commonly used
benzodiazepines during gestation and
nursing and the potential long-term
effects on the development of the ex-

posed child.

Methods

We conducted a MEDLINE search of
the literature from 1966 to December
2000 by using the terms “benzodi-
azepines,” “diazepam,” “chlordiaze-
poxide,” “clonazepam,” “lorazepam,”
“alprazolam,” “pregnancy,” “lactation,”
“fetus,” and “neonates.” Various com-
binations of these terms were also used.
A total of 118 articles were included in
the literature review. These articles
were categorized by medication and
were assessed in terms of information
on risk to the fetus during pregnancy
and information on risk to the infant
during breast-feeding (Table 1).

» o«

Results

Diazepam

Risk to the fetus during pregnan-
cy. Among anxiolytic agents, only di-
azepam has been systematically stud-
ied among pregnant women. Until
the early 1980s, diazepam was the
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most frequently prescribed benzodi-
azepine in the United States and
worldwide (2). Diazepam is indicated
for the management of anxiety disor-
ders and for the short-term relief of
symptoms of anxiety. In acute alcohol
withdrawal, diazepam is useful in the
relief of acute agitation; the relief of
tremor; management of withdrawal
from benzodiazepines or barbitu-
rates; and treatment of hallucinosis. It
is also used as a skeletal muscle relax-
ant, as preoperative medication, and
as an adjunct to anticonvulsants in the
treatment of seizures.

Diazepam and its major metabo-
lite, N-desmethyldiazepam, which
are both pharmacologically active,
freely cross the human placenta dur-
ing early pregnancy as a result of their
high lipid solubility (3-10). After the
sixth month of pregnancy, the loss of
the cytotrophoblasts—Langerhan’s
cells—from the placenta further facil-
itates the transport of diazepam
across the placenta (11). Also, diaz-
epam and N-desmethyldiazepam are
bound to fetal plasma proteins more
extensively than to maternal plasma
proteins; maternal protein binding is
lower in the pregnant than the non-
pregnant state (12-14). After either
intravenous or intramuscular injec-
tion, diazepam was found to cross the
placenta rapidly and to reach consid-
erably higher concentrations in cord
plasma than in maternal plasma, with
a fetal-maternal ratio of 1.2 to 2, dur-
ing early pregnancy (15,16) and at
term (4,17-19). Substantial accumu-
lation of diazepam may occur in adi-
pose tissue. High concentrations are
also present in the brain, the lungs,
and the heart (4).

The lipophilic nature of diazepam
(10), its high intake in animal fat tis-
sue (20), its easy penetration into
brain white matter, and its long reten-
tion in neural tissues in monkeys (21)
all suggest that human tissue may act
as a depot for diazepam. In most cas-
es the neonate is capable of slowly
metabolizing small doses of diazepam
(4), although diazepam and its active
metabolite may persist for at least a
week in pharmacologically active con-
centrations after administration of
high dosages to the mother. The
mean plasma half-life in the neonate
is about 31 hours (4).

Available data from various epi-
demiological studies are inconsistent
in showing the risk of congenital mal-
formations among children born to
women who took diazepam during
pregnancy. Several studies found that
the use of diazepam during the first
trimester of pregnancy was signifi—
cantly greater among mothers of chil-
dren born with oral clefts. Aarskog
(22) found that 6.3 percent of 30 in-
fants born with cleft palate in the
United States between 1967 and 1971
had been exposed to diazepam in the
first trimester, compared with 1.1
percent of control infants. These fre-
quencies were significantly different
by the Z, test (p<.015).

This rate of exposure to diazepam
among the children with cleft palate
was similar to that reported by Saxen
(23), who found a rate of exposure of
6.2 percent in a study performed dur-
ing the same period. Safra and Oakley
(24) reported that mothers of infants
with cleft lip, cleft palate, or both had
used diazepam four times more fre-
quently than mothers of control in-
fants. However, in another article
these same authors pointed out that a
fourfold increase in oral clefts, if con-
firmed, imply only a .4 percent risk of
cleft lip with or without cleft palate
and a .2 percent risk of cleft palate
(25). A review of 599 oral clefts by
Saxen and Saxen (26) showed a signif-
icant association (p<.05) between in-
gestion of anxiolytics, mostly di-
azepam, during the first trimester of
pregnancy.

Many other epidemiological stud-
ies have shown an association be-
tween the use of diazepam in the first
trimester and oral clefts (23,27-30).
However, these studies were followed
by prospective and retrospective
studies that did not show a greater
risk of congenital malformations (27,
31-35). Also, there has been a large
increase in the use of diazepam over
the past several years, without a con-
comitant increase in the occurrence
of cleft lip or cleft palate.

One case of a congenital absence of
both thumbs, including metacarpal
bones, and dislocation of the head of
the right radius was reported in a
newborn whose mother had been giv-
en 6 mg of diazepam daily for three
weeks and hydroxyprogesterone dur-
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Table 1

Classifications, dosages, and effects of benzodiazepines during pregnancy and lactation

FDA
pregnancy

Drug Half-life? categoryb

Important active
major metabolites
and metabolic pathway

Approved
daily dosage

range®

Possible effects on fetus during preg-
nancy and on infant during lactation

Diazepam Long D

Chlordiazepoxide Long D

Interme- C
diate

Clonazepam

Interme- D
diate

Lorazepam

Alprazolam Short D

Desmethyldiazepam, 3 hy-
droxydiazepam, oxazepam
Metabolic pathway: oxidation

440 mg

Desmethylchlordiazepoxide,
demoxepam, desmethyl-
diazepam, oxazepam

Metabolic pathway: N-deal-
kylation

None

Metabolic pathway: reduction

5-300 mg

1-6 mg

None
Metabolic pathway: con-
jugation

5-10 mg

Alpha hydroxyalprazolam
Metabolic pathway: oxidation

754 mg
(anxiety),

1.5-10 mg
(panic)

Pregnancy: Oral clefts, central nervous
system anomalies, ocular hypertelor-
ism, absence of both thumbs, disloca-
tion of head of right radius, polycystic
kidney, periauricular tags, cardiovas-
cular anomalies, polydactyly, heman-
gioma, neonatal withdrawal syn-
drome, floppy infant syndrome, low
birth weight and head circumference,
mental retardation, decreased fetal
movement, temporary loss of beat-to-
beat variability on fetal heart tracings,
jaundice, kernicterus

Lactation: Lethargy, sedation, weight loss

Pregnancy: Spastic diplegia, micro-
cephaly, duodenal atresia, fetal death,
mental deficiency, neonatal with-
drawal

Lactation: Unknown

Pregnancy: Congenital heart disease,
ventral septal defect, hip dislocation,
uteropelvic junction obstruction, bi-
lateral inguinal hernia, undescended
testicle, paralytic ileus of the small
bowel, cyanosis, lethargy, hypotonia,
apnea

Lactation: Apnea, cyanosis, hypotonia,
excessive periodic breathing, central
nervous system depression

Pregnancy: Anal atresia and neonatal
withdrawal symptoms, such as low
Apgar scores, depressed respiration,
hypothermia, poor suckling, jaundice,
sleep disturbances associated with in-
travenous use

Lactation: Effects unknown

Pregnancy: Cleft lip, inguinal hernia,
hypospadias, cryptorchidism, tracheo-
esophageal fistula, patent ductus
arteriosus, microcephaly, strabismus,
congenital hip dislocation, fused lac-
rimal duct, Down’s syndrome, cat’s
eye with Pierre Robin syndrome, py-
loric stenosis, umbilical hernia, ankle
inversion, lipomeningocele, neonatal

withdrawal syndrome

Lactation: Neonatal withdrawal syn-
drome, mild drowsiness

# The approximate half-life ranges are long, 48 hours or more; intermediate to long, 24 to 48 hours; short to intermediate, 10 to 24 hours; and short, 10

hours or less.

b The U.S. Food and Drug Administration (FDA) has devised a system of pregnancy categories based on the degree to which available information has
ruled out risk to the fetus, balanced against the drug’s potential benefits to the patient. Drugs are assigned to one of the following categories: A, con-
trolled studies show no risk; B, no evidence of risk in humans; C, risk cannot be ruled out; D, positive evidence of risk; X, contraindicated in pregnancy.

¢ The dosages are those usually given to adults. Lower dosages are recommended for debilitated patients.

ing pregnancy (36). Also, one case of
spina bifida occulta in a newborn
whose mother received diazepam and
protriptyline for the first four months
of pregnancy was reported (37). In
both instances, the mothers received

drug combinations for which there is
no clear or consistent evidence of the
contribution of diazepam to these
birth defects.

Czeizel and colleagues (38) de-
scribed a pilot study of 209 pregnant
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women who were admitted to hospi-
tals between 1960 and 1979 because
of intentional drug overdose. The
women’s pregnancy outcomes were
compared with their previous and
subsequent pregnancy outcomes. A
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pediatrician and a psychologist exam-
ined 96 index children and their 144
siblings. Of the 96 women whose preg-
nancies ended in a live birth, eight
had used diazepam alone or with oth-
er drugs for self-poisoning. Rates of
congenital anomalies and central
nervous system dysfunction were no
higher among the index children.
However, two siblings had congenital
anomalies.

Cerqueira and associates (39) re-
ported that no permanent adverse ef-
fects occurred among the offspring of
five pregnant women who received
toxic dosages of benzodiazepines in
mid- or late pregnancy. One case has
been reported of cleft lip and palate,
craniofacial asymmetry, ocular hyper-
telorism, and bilateral periauricular
tags in an infant whose mother took a
single 580-mg dose of diazepam
around the 43rd day of gestation. The
authors concluded that the drug was
responsible for the defect (40).

In prospective studies of the effect
on the infant of maternal use of psy-
choactive drugs during pregnancy, an
embryofetopathy associated with the
regular use of benzodiazepines has
been described that resembles fetal
alcohol syndrome (41,42). Laegreid
and colleagues (41) reported a specif-
ic “benzodiazepine syndrome” among
seven infants with dysmorphism in a
prospective study in which 36 moth-
ers of 37 infants regularly took benzo-
diazepines during pregnancy. Five
mothers had taken diazepam, and two
mothers had taken oxazepam. The
clinical findings of this benzodi-
azepine syndrome included Mobius
syndrome, Dandy-Walker malforma-
tion with lissencephaly, polycystic
kidney, submucous cleft hard palate,
microcephaly, dysmorphism, varying
degrees of mental retardation, con-
vulsions, and neonatal abstinence
syndrome. However, several other in-
vestigators did not accept the exis-
tence of this syndrome (43,44).

Low birth weight and small head
circumference were reported in a
study of 17 infants born to women
who took diazepam or other benzodi-
azepines during pregnancy (45). The
weights of these children had normal-
ized by ten months, but the head cir-
cumference was still smaller than ex-
pected at 18 months (46).
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Two studies involving 383 and 390
children showed an association be-
tween maternal use of diazepam or
related drugs during the first tri-
mester of pregnancy and congenital
heart disease and other anomalies—
polydactyly and hemangioma (1,47).
However, Bracken and Holford (1)
reanalyzed these data and did not find
a significant association between car-
diovascular anomalies and diazepam.
Three other studies involving 298,
150, and 90 children did not show an
association between maternal use of
diazepam during the first trimester of
pregnancy and cardiovascular malfor-
mations—congenital heart defects,
ventricular  septal  defects, and
conotruncal malformations (48-50).

Two major syndromes of neonatal
complications have been observed
among infants exposed to maternal
parenteral diazepam for long periods
or to dosages exceeding 30 to 40 mg a
day, especially intramuscular or intra-
venous dosages, during pregnancy and
labor (6,7,9,51-55). Neonatal with-
drawal syndrome has been reported
among neonates exposed to diazepam
acutely during labor for preeclampsia,
eclampsia, and sedation in the mother
and has also been seen with more pro-
longed use of the lower dosages that
are commonly prescribed for anxiety
disorders (7,53,54,56).

Symptoms of neonatal withdrawal
include hypertonia, hyperreflexia,
restlessness, irritability, abnormal
sleep patterns, inconsolable crying,
tremors or jerking of the extremities,
bradycardia, cyanosis, suckling diffi-
culties, apnea, risk of aspiration of
feeds, diarrhea and vomiting, and
growth retardation. This neonatal
withdrawal can appear within a few
days to three weeks after birth and
can last up to several months. Dos-
ages exceeding 30 mg have been asso-
ciated with a higher incidence of low
Apgar scores (56). This syndrome is
best minimized by gradually tapering
diazepam before delivery.

Several reports have also suggested
that the acute use of diazepam, espe-
cially intramuscularly or intravenous-
ly, during labor may be enough to
produce “floppy infant syndrome”
(6,52,53,55,57,58). The general fea-
tures of this syndrome are withdrawal
symptoms, hypothermia, lethargy,

respiratory problems, and feeding
difficulties. All these infants appeared
to recover without any long-lasting
sequelae. These reports are consonant
with known physiological changes in
the newborn. Infant free fatty acid
concentrations increase during the
first days after delivery. This increase
translates into a higher proportion of
free diazepam and N-desmethyl-
diazepam and hence a stronger phar-
macological effect on the infant.

Other miscellaneous findings are
temporary loss of beat-to-beat vari-
ability on fetal heart rate tracings
(8,9,59) and decreased fetal move-
ments (60) when diazepam or other
benzodiazepines have been adminis-
tered during labor. Schiff and associ-
ates (61) presented evidence to sug-
gest that injectable forms of diazepam
at delivery may impair bilirubin bind-
ing to serum albumin, possibly
through competitive binding of a pre-
servative—sodium benzoate—and
that this may lead to prolonged hy-
perbilirubinemia of the newborn and
potentially to kernicterus (6,61).
Therefore, if parenteral diazepam is
used, it is important to check whether
sodium benzoate has been added.

In summary, most reviewers have
concluded that diazepam is not ter-
atogenic. Although occasional reports
have associated the therapeutic use of
diazepam with congenital malforma-
tion, the bulk of the evidence indi-
cates that the use of diazepam during
gestation has no adverse effects on
the child’s development. Given the
extensive clinical experience, di-
azepam should be considered safe
when used at the lowest possible
dosage during pregnancy. Diazepam
should be avoided, or the dosage ta-
pered, in the weeks before delivery, if
possible, because it may cause neona-
tal withdrawal syndrome, floppy in-
fant syndrome, or various acute toxic
effects in the newborn.

Risk to the infant during breast-
feeding. There is evidence that di-
azepam and its metabolite, N-
desmethyldiazepam, is excreted in
the breast milk of nursing mothers in
low concentrations, depending on the
dosage (6,9,62-66). However, there
have been few case reports of adverse
effects associated with the use of di-
azepam during lactation.
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Patrick and colleagues (62) found
that oxazepam, an active metabolite
of diazepam, was present in the urine
of an eight-day-old infant who was
nursing from a mother who had re-
ceived 30 mg of diazepam a day for
the previous three days. The infant
became lethargic and lost weight
within two days after the mother be-
gan taking diazepam; these effects re-
solved after breast-feeding was dis-
continued. Electroencephalographic
recordings showed bursts of rapid ac-
tivity in the frontal regions and were
consistent with the expected effects
of a sedative medication.

In another case report, an infant
who was exposed to another type of
long-acting benzodiazepine—chlor-
diazepoxide—through breast milk
developed similar signs (67). Howev-
er, Brandt (64) determined that
among four women who were taking
10 mg of diazepam a day, drug con-
centrations in breast milk were too
low to adversely affect the infant.

Wesson and associates (68) de-
scribed a case of a mother who was
treated with diazepam throughout
pregnancy and for three months post-
partum at a dosage varying from 6 to 10
mg a day. She delivered without com-
plications a boy weighing 6 pounds, 15
ounces. The newborn’s Apgar score
was 9 after one minute, and he was
nursed within minutes of birth. The
mother breast-fed the infant eight to
ten times a day. Sedation of the infant
was noted when nursing occurred less
than eight hours after the mother
took a dose of diazepam. The infant’s
serum, the mothers serum, and the
mother’s breast milk were analyzed
for diazepam and desmethyldiaze-
pam. The infant’s serum drug concen-
tration indicated that an impaired ca-
pacity to metabolize diazepam and
desmethyldiazepam may occur even
when the mother is taking diazepam
in the low range of the therapeutic
dosage. Laegreid and colleagues (45)
also published data showing sedation
of infants of mothers who took di-
azepam up to the time of delivery.

In summary, the long-term use of
diazepam by nursing mothers has
been reported to cause sedation and
lethargy among nursing infants as a
result of altered metabolism. These
effects may result in feeding difficul-

ties or weight loss in the infant. Physi-
cians should be alert to possible side
effects of diazepam among nursing in-
fants. Should these side effects be ob-
served, either breast-feeding or intake
of the drug should be discontinued.

Chlordiazepoxide
Risk to the fetus during pregnan-
cy. Chlordiazepoxide hydrochloride
is a long-acting benzodiazepine indi-
cated for the management of anxiety
disorders, withdrawal symptoms from
chronic alcoholism, and preoperative
apprehension and anxiety. It also has
appetite-stimulating and weak anal-
gesic effects. Chlordiazepoxide has a
very low toxicity and is safe for pre-
anesthetic use during labor, even in
large intravenous dosages (69).
Chlordiazepoxide is readily trans-
mitted across the placenta, and con-
centrations in fetal blood are similar
to those in maternal circulation (70).
There has been one report of congen-
ital malformation associated with the
use of chlordiazepoxide during early
pregnancy. In an analysis by Mil-
kovich and Van den Berg (71) of 19,044
live births, severe congenital anom-
alies—spastic diplegia, microcephaly,
duodenal atresia, and mental deficien-
cy—occurred more often among in-
fants of mothers who took chlor-
diazepoxide during the first 42 days of
pregnancy than among infants of
mothers who took other drugs or no
drugs (11.4 per 100 compared with
4.6 per 100 and 2.6 per 100, respec-
tively). Fetal death rates were also
higher in the group exposed to chlor-
diazepoxide than in the control group.
In other studies, the frequency of
congenital anomalies was no greater
than expected among the infants of
women who took chlordiazepoxide
during the first trimester of pregnancy
(1,47,72-74). Hartz and associates (74)
conducted a follow-up study of 50,282
pregnancies that lasted for at least five
lunar months. Malformations were
identified before the first birthday or at
death before the fourth birthday
among 3,248 children (6.5 percent). A
total of 1,870 children who were ex-
posed in utero to chlordiazepoxide
were compared with 48,412 children
who were not exposed. No significant
differences in the occurrence of con-
genital defects were found in the over-
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all or specific outcomes; rates were also
similar when exposures occurred dur-
ing the first trimester or at other times
during pregnancy. Among children
who were exposed to chlordiazepoxide
in utero, no differences were found in
the incidence of motor and mental ab-
normalities at eight months or in IQ
scores at four years (74).

Several other studies showed no as-
sociation between maternal use of
chlordiazepoxide and birth defects. A
study of 1,427 infants with congenital
anomalies showed no link between
birth defects and maternal use of
chlordiazepoxide during the first
trimester of pregnancy (1). Similarly,
no causal relationship was observed
with maternal use of chlordiazepox-
ide early in pregnancy in studies of
390 children with congenital heart
disease (47) and 1,201 children with
cleft lip, cleft palate, or both (75).

Decaneq and associates (76) de-
scribed a double-blind, random-se-
lection study in which 200 pregnant
women were given 100 mg of chlor-
diazepoxide or placebo intramuscu-
larly during the first stage of labor.
Chlordiazepoxide showed no depres-
sant effects on infants. On this basis,
it is thought to be safe to give chlor-
diazepoxide to parturient women at
dosages of up to 100 mg without ad-
versely affecting the newborn.

There have been no reports of ad-
verse effects with the occasional use
of chlordiazepoxide in the second and
third trimester, and several studies
have shown no serious consequences.
However, there are three well-docu-
mented case reports of neonatal with-
drawal syndrome among infants who
were either chronically exposed to
chlordiazepoxide in utero or exposed
to relatively small amounts at parturi-
tion (67,77,78). In one case, chlordi-
azepoxide was prescribed to a mother
at a dosage of 25 mg four times a day
during pregnancy to decrease mental
distress (77). In another case, a pa-
tient had been treated with 30 mg of
chlordiazepoxide a day for five years
because of a moderately severe emo-
tional disorder, and her dosage was
lowered to 20 mg a day in the 12th
week of pregnancy (78). In the third
case, the patient was given 500 mg of
chlordiazepoxide intravenously over a
period of four hours before cesarean
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section (86). In all these cases, neona-
tal withdrawal symptoms appeared
within a few days after birth.

Excretion of benzodiazepines is
markedly delayed among premature
infants. Signs of withdrawal may be
noticed only after fetal exposure to
the drug. In general, these symptoms
appear within a few days to three
weeks after birth and can last up to
several months. Children affected
generally recover without sequelae.
Physicians should be aware of the po-
tential for a delayed withdrawal syn-
drome when caring for infants whose
mothers received benzodiazepine
compounds—especially diazepam,
chlordiazepoxide, triazolam, and al-
prazolam—during pregnancy. Signs
of withdrawal may develop even after
the infant has been discharged from
the newborn nursery. Clinical obser-
vation should be correlated with con-
centrations of the drug in neonatal
blood and umbilical cord serum.

Although there have been occa-
sional reports of adverse effects asso-
ciated with the therapeutic use of
chlordiazepoxide during pregnancy,
the bulk of clinical experience with
this drug worldwide indicates that
pregnant women can be treated with
chlordiazepoxide without adverse ef-
fects on themselves or their infants.
When chlordiazepoxide cannot be
avoided, the risk can be reduced by
lowering the daily dosage. As with any
drug, the possible risks to the mother
and the fetus should always be
weighed against the potential benefits
to the pregnant mother.

Risk to the infant during breast-
feeding. Like many other benzodi-
azepines, chlordiazepoxide is excret-
ed in human milk (62,65,66,79). No
published reports on the use of chlor-
diazepoxide during breast-feeding
have established risk. However, simi-
lar long-acting benzodiazepine com-
pounds do pass into breast milk and
may cause some adverse effects. Thus
caution is advised if the drug is used
during lactation.

Clonazepam

Risk to the fetus during pregnan-
cy. Clonazepam is a benzodiazepine
anticonvulsant that has been available
for clinical use since 1973. Among
adults, clonazepam is metabolized
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primarily by hydroxylation, although
this metabolic pathway generally is
impaired in the newborn. The half-
life in adults is 20 to 60 hours. Al-
though the half-life for clonazepam in
neonates is not known, the half-lives
of other benzodiazepine derivatives
are two to four times longer for
neonates than for adults (80). No ad-
equate studies have determined the
risks of the use of clonazepam by
pregnant women to the unborn fetus.
There have been some clinical re-
ports of congenital anomalies and
other adverse effects among the chil-
dren of epileptic mothers who took
clonazepam alone or with other drugs
during pregnancy (80-85).

In a study conducted by Eskazan
and Aslan (85) in Turkey, 12 of 104
children who had been exposed to
antiepileptic drugs in utero had vari-
ous major congenital malformations.
Three of these 12 children had been
exposed to clonazepam in combina-
tion with another type of anticonvul-
sant drug. Clonazepam was used in
two cases with phenobarbital and in
one case with primidone and pheny-
toin. A greater risk of congenital heart
disease and hip dislocation was found
only for the combination of clon-
azepam and phenobarbital at dosages
varying from 1 to 6 mg a day. It has
been speculated that this finding was
the result of either combination ther-
apy and multidrug interactions (86)
or an increased maternal plasma con-
centration of the antiepileptic drug
(87). In a larger study of 10,698 in-
fants with congenital anomalies, ma-
ternal use of clonazepam during
pregnancy was not significantly rep-
resented (81).

Johnson and colleagues (88) de-
scribed five cases of major malforma-
tions: one infant had a ureteropelvic
junction obstruction, two had bilater-
al inguinal hernias, one had an unde-
scended testicle that required orchi-
dopexy when the child was four years
old, and one had a ventricular septal
defect and bilateral inguinal hernias
(89). Haeusler and associates (82)
also described a case of paralytic ileus
of the small bowel that was diagnosed
in a fetus at 32 weeks after referral
because of polyhydraminos. The
mother had taken clonazepam and
carbamazepine for epilepsy for the

entire pregnancy. All known causes
for the ileus were ruled out, and by 20
months the boy had developed nor-
mally. The authors concluded that
maternal intake of clonazepam was
probably the cause of the paralytic
ileus.

There has been one case report of
neonatal toxicity associated with ma-
ternal clonazepam therapy. Fisher
and colleagues (80) described a 40-
year-old multiparous mother with
myoclonic sleep disorder who was
treated with clonazepam throughout
pregnancy and delivered a female in-
fant who weighed six pounds at 36
weeks. The infant’s Apgar scores were
8 and 9 at one and five minutes, re-
spectively. At six hours, several epi-
sodes of apnea with cyanosis occurred
with lethargy and hypotonia. No con-
genital malformations were present,
and these adverse effects resolved
within ten days after birth.

Follow-up at five months revealed
no neurologic abnormalities. The
mother’s serum clonazepam concen-
tration at delivery was 32 ng/mL, and
the infants cord blood clonazepam
concentration was 19 ng/mL (the
therapeutic range is 5 to 70 ng/mL).
Breast-milk clonazepam concentra-
tions were measured when nursing
began 72 hours after birth and peri-
odically until discharge on the 14th
day. The concentration in breast milk
was constant between 11 and 13
ng/mL. The ratio of breast milk con-
centration to maternal serum concen-
tration was about 1 to 3. No evidence
of drug accumulation after breast-
feeding was found. Excessive period-
ic breathing was observed until ten
weeks; the authors were unable to de-
termine whether breast-feeding con-
tributed to this effect (80).

A similar kind of toxicity—respira-
tory depression—was also found in a
newborn whose mother had been
treated with 5.5 mg of clonazepam a
day throughout the pregnancy and af-
ter delivery (83). Lethargy and hypo-
tonia were noted in other infants
whose mothers took diazepam during
pregnancy (53). It is recommended
that infants of mothers who received
clonazepam during pregnancy or
while nursing have their serum drug
concentrations monitored. The in-
fants should be monitored for central
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nervous system depression or apnea.
In general, clonazepam should be
used during pregnancy only if the
clinical benefit to the mother justifies
the risks to the fetus.

Risk to the infant during breast-
feeding. As with many other benzo-
diazepines, clonazepam is excreted in
human milk (80,90,91). We found no
published studies on the use of clon-
azepam during breast-feeding, apart
from the case report described above.
Infants who are exposed to clon-
azepam during nursing should be
monitored for central nervous system
depression or apnea. However, cau-
tion should always be advised when
clonazepam is administered to nurs-
ing mothers.

Lorazepam

Risk to the fetus during pregnan-
cy. Lorazepam belongs to a group of
1,4-benzodiazepam derivatives that
have a higher potency than the drugs
that belong to the closely related
chlordiazepoxide group of derivatives.
Lorazepam is used in comparatively
small dosages—1 to 4 mg a day for
adults—as a broad-spectrum tranquil-
izer for the treatment of anxiety and
physical tension, for insomnia in asso-
ciation with anxiety, as an effective an-
ticonvulsant, and for premedication
before surgical anesthesia (92).

One useful property of lorazepam
is its prolonged amnestic action dur-
ing labor. Its use has been suggested
for pregnancy-related hypertension,
for which a similar drug—diaz-
epam—~has also been used. Loraz-
epam and its pharmacologically inac-
tive glucuronide metabolite do not
cross the placenta as easily as other
benzodiazepines, such as diazepam,
and do not have the long-lasting ef-
fects on the newborn that occur with
diazepam and nitrazepam (8). Several
studies have shown that cord plasma
concentrations of lorazepam were
generally lower than the correspon-
ding maternal concentrations (93,94).

Lorazepam has a half-life of about
12 hours in adults, which is apprecia-
bly shorter than that of diazepam. Lo-
razepam is metabolized predomi-
nantly to a pharmacologically inactive
glucuronide that does not accumulate
in the tissues. Thus lorazepam seems
to be a better alternative for sedation

and relief of anxiety during normal
delivery and before cesarean section
than diazepam. Lorazepam’s elimina-
tion from the newborn is slow—term
babies continue to excrete detectable
amounts for up to eight days (95).
Elimination of several other benzodi-
azepines is even slower in premature
infants (96).

No epidemiological studies have
reported congenital anomalies in in-
fants whose mothers were treated
with lorazepam during pregnancy.
However, Godet and colleagues (97)
described a study in which 187 mal-
formed infants were observed among
100,000 births that involved exposure
to benzodiazepines, including lo-
razepam, during the first trimester of
pregnancy. A significant association
was found between lorazepam and
anal atresia (five cases, p<.001).

There have also been occasional
case reports of neonatal toxicity asso-
ciated with the use of lorazepam.
Whitelaw and associates (95) de-
scribed 53 infants born to 51 mothers
who were treated with lorazepam for
hypertension at term. Thirty-five
mothers were treated with oral lo-
razepam at dosages ranging from 1
mg twice daily to 2.5 mg three times
daily for mild to moderate hyperten-
sion. Sixteen women were treated
with a continuous infusion of 8 mg of
lorazepam in 500 mL of 5 percent
dextrose solution for fulminating hy-
pertension. All were observed for five
days after delivery.

Full-term neonates whose mothers
had received oral lorazepam had no
complications apart from a slight de-
lay in establishing feeding. Intra-
venous use of lorazepam for severe
hypertension was associated with
neonatal withdrawal and significantly
low Apgar scores, hypothermia, poor
suckling, and depressed respiration
that required ventilation. Preterm ba-
bies whose mothers had been given
lorazepam by either route had higher
incidences of low Apgar scores, need
for ventilation, hypothermia, and
poor suckling. Thus the effects of lo-
razepam on neonates indicate that in-
travenous use at any stage of preg-
nancy and oral use before 37 weeks
should be restricted to hospitals that
have facilities for neonatal intensive
care.
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In addition, lorazepam’s short half-
life could increase the risk of neonatal
withdrawal. When possible, tapering
the dosage of lorazepam—and any
benzodiazepine—gradually before
the expected delivery date can help
prevent neonatal withdrawal. Also,
the use of flumazenil, a benzodi-
azepine antagonist, can alleviate fetal
or neonatal toxicity (98). Several oth-
er reports have noted respiratory de-
pression, jaundice (99), irritability,
neonatal hypotonia, groaning, sleep
disturbances, and feeding difficulties
among infants born to mothers who
were treated with lorazepam late in
pregnancy (99-101).

Majer and Green (102) described a
case report of bleeding due to a lack
of fibrinogen in a newborn whose
mother was taking lorazepam. The
mother had been taking 125 mg of
phenytoin and 200 mg of sodium val-
proate three times a day and 1 mg of
lorazepam at night throughout her
pregnancy. There was no family histo-
ry of a bleeding disorder, and the in-
fant died two days after birth. Both
parents had normal fibrinogen con-
centrations. During this mother’s sec-
ond pregnancy, sodium valproate was
discontinued without a change in the
phenytoin or lorazepam, and oral vi-
tamin K was started in late pregnancy.
The second delivery was free of diffi-
culties, and the infant had a normal
fibrinogen concentration. The au-
thors concluded that the first infant’s
lack of fibrinogen was due to sodium
valproate rather than to lorazepam.

In summary, injectable lorazepam
should not be used during pregnancy.
The manufacturer does not recom-
mend preoperative use of the injec-
tion for obstetric procedures, such as
cesarean section, or during labor and
delivery, because safety of the injec-
tion has not been established for such
procedures (103). Oral lorazepam
should be used during pregnancy
only in life-threatening situations or
in cases of severe disease for which
safer drugs cannot be used or are in-
effective. When lorazepam is admin-
istered during pregnancy, or if the pa-
tient becomes pregnant while receiv-
ing the drug, the patient should be
advised of the potential hazard to the
fetus, and the drug should be discon-
tinued if possible.
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Risk to the infant during breast-
feeding. Lorazepam is excreted into
breast milk in low concentrations
(95,104,105). No adverse effects asso-
ciated with the use of lorazepam by
the mother have been reported
among nursing infants. Summerfield
and Nielsen (104) studied lorazepam
as premedication in four breast-feed-
ing mothers who were scheduled for
postpartum sterilization. All the
women, each weighing more than 55
kg, were premedicated with 3.5 mg of
lorazepam orally two hours before
surgery. Four hours after medication,
each mother expressed a 10 mL sam-
ple of breast milk, and a sample of ve-
nous blood was taken for analysis of
free lorazepam concentrations.

The results indicated low passage
of the drug into breast milk. The
free drug concentrations measured
in the expressed milk (8 and 9 ng/
mL) were significantly lower than
those reported in the newborn by
McBride and colleagues (23 to 82
ng/mL) (93). No effects on the nurs-
ing infants were reported. In anoth-
er study, lorazepam was detectable
in breast milk, but the maximum
amounts that an infant could absorb
were reported to be pharmacologi-
cally insignificant (95).

Johnstone (105) conducted a study
to assess the effect of maternal inges-
tion of lorazepam on neonatal feeding
behavior. Mothers were given 5 mg of
lorazepam orally one hour before la-
bor was induced. Eighteen bottle-fed
neonates of mothers in the experi-
mental group were compared with 20
neonates in a control group whose
mothers received no preinduction
medication. Lorazepam had no sig-
nificant effect on the volume of milk
consumed or on the duration of the
feeding process during the first 48
hours of life. The authors concluded
that lorazepam had no detrimental ef-
fects on healthy term infants as
judged by their feeding behavior. On
this basis, neonatal exposure to lo-
razepam through breast-feeding does
not seem to be associated with ad-
verse effects on the infant.

Alprazolam

Risk to the fetus during pregnan-
cy. Alprazolam, which was introduced
in 1980, has replaced diazepam as the
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most widely prescribed benzodi-
azepine and is one of the drugs most
often prescribed for anxiety to women
of reproductive age. It is used in the
treatment of generalized anxiety dis-
order and panic disorder with or with-
out agoraphobia (106,107). Alprazo-
lam has a shorter half-life (ten to 24
hours) than other benzodiazepines,
which results in less cumulative seda-
tion when multiple daily doses are tak-
en (107,108). Alprazolam, a tria-
zolobenzodiazepine, and its two hy-
droxylated metabolites are known to
cross the placenta (109,110).

In a prospective study conducted
between 1982 and 1992, St. Clair and
Schirmer (109) evaluated the preg-
nancy outcomes of 542 women who
were exposed to alprazolam during
the first trimester of pregnancy to
monitor for early signals of potential
drug-related risks to the fetus. They
noted no pattern of defects and no
excess of congenital anomalies or
spontaneous abortions among 411 in-
fants who were exposed to alprazolam
during the first trimester.

Another study prospectively identi-
fied 236 women who were exposed to
therapeutic dosages of alprazolam
during the first trimester (111) and
found associations with congenital
malformations in five infants. These
malformations included one unilater-
al cleft lip in an infant with a family
history of clefts, one hypospadias, one
congenital hip dislocation, one in-
guinal hernia, and one fused lacrimal
duct. However, these data do not sup-
port an association between alprazo-
lam and congenital defects.

Johnson and associates (88,89) de-
scribed ten cases of major malforma-
tions among newborn infants who
were exposed prenatally to alprazo-
lam. Omne infant had a tracheoe-
sophageal fistula, another had a tra-
cheoesophageal fistula and a patent
ductus arteriosus, four had bilateral
inguinal hernia, one had unilateral in-
guinal hernia and cryptorchidism,
one had strabismus that required sur-
gery, and two had microcephaly.

By the end of 1986, the Upjohn phar-
maceutical company had received 441
reports through its voluntary reporting
system of exposure in utero during the
first trimester of pregnancy to alprazo-
lam or triazolam tablets, as described

by Barry and St. Clair in 1987 (112).
Most of the pregnant women stopped
using these drugs when pregnancy was
confirmed during the first trimester.
About 24 patients continued to use al-
prazolam throughout their pregnan-
cies. At the time of publication of the
1987 article, about a fifth of the 441
women were still awaiting the outcome
of the pregnancy. One-sixth of the
women had been lost to follow-up, and
another one-sixth had had elective
abortions for various reasons. There
were 16 reports of spontaneous abor-
tion or miscarriage for which no con-
genital anomaly was reported, two re-
ports of stillbirth, and one neonatal
death one day after birth. More than
half of the women completed their
pregnancies and delivered healthy chil-
dren without complications.

Three cases have been reported of
multiple congenital anomalies in new-
borns who were exposed in utero to
alprazolam monotherapy or combina-
tion therapy (112). One report de-
scribed Down’s syndrome associated
with maternal prenatal ingestion of a
5.5 mg dose of alprazolam and an un-
known quantity of doxepin. Another
report noted cats eye with Pierre
Robin syndrome in a newborn whose
mother had ingested .5 mg of alpra-
zolam daily for the first two months of
pregnancy (112). The third report in-
volved a mother who ingested either
alprazolam or triazolam during the
first trimester of pregnancy and deliv-
ered an infant with pyloric stenosis,
moderate tongue-tie, umbilical her-
nia, ankle inversion, and clubfoot
(112). No clear relationship was
found between the use of alprazolam
and the congenital malformations.

Vendittelli and colleagues (113) de-
scribed a 28-year-old mother who had
taken fluoxetine, .5 mg of alprazolam
three times a day, four tablets each of
vitamin B, and Bj a day, and three
heptaminol tablets a day for eight
months, spanning a period before and
after conception. This treatment was
stopped at the end of the second
month of pregnancy, when lipomen-
ingocele was diagnosed. The preg-
nancy progressed normally, and the
infant was delivered at term without
complications. No family history of
congenital birth defects was noted.
Some cases of palatina defect associ-
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ated with the use of benzodiazepines
have also been described (113).

Two isolated cases of neonatal with-
drawal syndrome in infants whose
mothers took alprazolam throughout
their pregnancy have been reported
(112). In one case the mother took 3
mg a day, and a mild neonatal with-
drawal syndrome developed when
the infant was two days old. In the
second case, the mother took 7 to 8
mg a day. By contrast, Shader (114)
described a case in which no perinatal
adverse effects were observed after
the mother had been treated with al-
prazolam during pregnancy at an av-
erage dosage of 1.5 mg a day.

In summary, alprazolam is assumed
to be capable of increasing the risk of
congenital abnormalities when ad-
ministered to pregnant women dur-
ing the first trimester. Because the
use of these drugs is rarely a matter of
urgency, they should be avoided dur-
ing the first trimester. Patients should
be advised to communicate with their
physicians about discontinuing alpra-
zolam if they become pregnant dur-
ing therapy or if they intend to be-
come pregnant.

Risk to the infant during breast-
feeding. Alprazolam is found in low
concentrations in breast milk (115-
117). However, no reports have been
published on the use of alprazolam
during breast-feeding. One case re-
port described a lactating mother who
was treated with .5 mg of alprazolam
two or three times a day throughout
her pregnancy and while she breast-
fed. Breast-feeding was discontinued
when the infant appeared restless and
irritable at seven days. Withdrawal
symptoms appeared in the infant with-
in two or three days and were treated
with phenobarbital elixir (117).

In a cohort study, mild drowsiness
in a breast-feeding infant was report-
ed in one of five cases in which breast-
feeding mothers took alprazolam
(118). This symptom resolved spon-
taneously despite continuation of
therapy. Thus caution is indicated
when alprazolam is prescribed to lac-
tating mothers.

Discussion and conclusions

No benzodiazepines have been tested
directly with pregnant and lactating
women to determine the effects on

the fetus, on the neonate, or on the
nursing infant. At this point we do not
have enough information about wheth-
er the potential benefits to the moth-
er outweigh the risks to the fetus, and
therefore the therapeutic value of a
given drug must be weighed against
theoretical adverse effects on the fe-
tus before and after birth.

In view of the available literature, it
appears to be safe to take diazepam
during pregnancy. However, use of
diazepam during lactation is not rec-
ommended because it has the poten-
tial to cause lethargy, sedation, and
weight loss in infants. The use of
chlordiazepoxide during both preg-
nancy and lactation seems to be safe.
Few data are available to justify
avoiding the use of clonazepam dur-
ing pregnancy or lactation. No ad-
verse effects have been reported with
the use of lorazepam during lactation.
However, it would be prudent to
avoid alprazolam during both preg-
nancy and lactation.

As a general rule, exposure to any
type of benzodiazepine during the
first three months of pregnancy
should be avoided, because the fetus
is most vulnerable to toxic effects of
drugs during this period of active
organogenesis. However, use of med-
ication during pregnancy is not ab-
solutely contraindicated. To avoid the
potential risk of congenital defects,
physicians should use the benzodi-
azepines that have long safety
records and should prescribe a ben-
zodiazepine as monotherapy at the
lowest effective dosage for the short-
est possible duration. Also, high peak
concentrations of the drugs should
be avoided by dividing the daily
dosage into at least two doses. Final-
ly, the best means of monitoring the
safety and efficacy of therapy should
be determined.

For many anxiety disorders, non-
pharmacological treatment—such as
behavioral techniques, relaxation tech-
niques, relaxation exercises, psycho-
therapy, and avoidance of caffeine—
may be effective during pregnancy
and lactation and should be attempted
before pharmacologic management. ¢
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