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Safety of chloroquine in chemosuppression of malaria
during pregnancy

MARTIN S WOLFE, JOSE F CORDERO

Abstract

A cohort of 169 births to women who were exposed
throughout pregnancy to chloroquine 300 mg base once
a week for chemosuppression of malaria was studied.
The birth defects in this cohort were compared with
those in a control group of 454 births to women who
were not exposed to chloroquine, most of whom lived
in non-malarious areas. The proportion of birth defects
in the exposed group was not significantly different
from that in the control group. This observation must
be considered within the limitations of the study, which
could detect only a strong teratogenic effect. It could not
exclude risks lower than a 5-7-fold increase in the inci-
dence of birth defects when chloroquine was used.
Women using chloroquine during pregnancy for

chemosuppression of malaria can be reassured that it
is not a strong teratogen, but if it is to be used the risk
of developing malaria should be balanced against the
lack of data to determine whether it carries a low
teratogenic risk.

Introduction

Chloroquine is the antimalarial chemosuppressive drug of
choice for non-immune travellers to and residents in malarious
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areas free of chloroquine resistance.'-3 In areas where Plas-
modium falciparum is resistant to chloroquine the Centers for
Disease Control recommend that chloroquine with pyri-
methamine and sulfadoxine (Fansidar) should be used.2 Concern
about the potential teratogenic effects of chloroquine exists
because of a few case reports.4-6 This has led some physicians
to advise pregnant women not to take chloroquine or indeed
any antimalarial drug even in areas where chemosuppression of
malaria is highly recommended. The World Health Organisa-
tion and the Centers for Disease Control have reported that
chloroquine has not been found to affect the fetus adversely
when used in the recommended doses for malarial prophylaxis.1'
This conclusion was based on case reports and the absence of
studies showing teratogenicity.
We report the experiences of a cohort of women who used

chloroquine for chemosuppression of malaria during pregnancy.
No previous study such as this one has been reported.

Subjects and methods

From 1969 medical officers at the health units of United States
embassies and consulates were requested to report births to staff
of the foreign service and their dependants to the Office of Medical
Services of the United States Department of State. The standard
form used included date and place of birth, birth weight, illnesses of
the mother during pregnancy, and a list of drugs taken and dates of
administration durirrg pregnancy. Birth defects, perinatal complica-
tions, and deaths during the neonatal period were also reported.
Fetal wastage was not usually reported and was not considered in
this study. Paternal and maternal ages were not reported. Minor
anomalies were defined as features that did not have any clinical,
surgical, or cosmetic importance-for example, isolated partial
syndactyly of the second and third toes. Heart murmurs without
evidence of congenital heart disease were not considered to be birth
defects.
A total of 643 live births were reported among these subjects

from 1969 to 1978. In 189 instances an antimalarial drug was used
during pregnancy. In 169 cases the women used chloroquine in the
recommended dose of 300 mg base once a week throughout pregnancy.
The 20 other women used pyrimethamine, proguanil, or an unspeci-
fied antimalarial drug and were excluded from the analysis. The
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control group consisted of the 454 live births to the women who
were not exposed to antimalarial drugs during pregnancy, most of
whom lived in non-malarious countries.
We compared the number of birth defects observed in the infants

exposed to chloroquine with that in the control infants, using Fisher's
exact test.

Results

The group exposed to chloroquine consisted of 94 male and 75
female infants; the control group consisted of 227 of each sex.
Although the group exposed to chloroquine contained more male
infants, this was not significant (p = 0212).
Two infants in the exposed group had birth defects-namely,

tetralogy of Fallot and congenital hypothyroidism-as did four in
the control group-namely, microcephaly, congenital heart disease
(unspecified), clubfoot, and hamartoma. Thus the proportion of
infants with birth defects was not significantly greater in the exposed
group than the controls, 2 (1 2%/,) compared with 4 (0 9%). The
relative risk was 1-34 with a 95%" confidence limit of 0 25-7-3 (p=
0-52).

Discussion

The reporting of birth defects in the subjects of this study
was about 1 %, which is lower than that in surveillance pro-
grammes of birth defects. The incidence observed could have
been due to underreporting of birth defects or a lower incidence
of birth defects in the study group, or both. We believe that
underreporting was the most likely, but we do not have a
feasible method to verify this assumption. Regardless of the
reason lower incidences of birth defects tend to reduce the
likelihood of finding an association if one should exist.
The size of the sample must also be considered in the inter-

pretation of the results. This study could exclude with 800/,,
certainty a 5-7-fold or higher risk of birth defects, given a
baseline rate of birth defects of 1°/,,. Thus any risk lower than
5-7-fold may or may not have been detected. If we had con-
sidered specific birth defects such as oral clefts-which in
metropolitan Atlanta occur in 1-6/1000 live births 7-we could
have detected risks related to chloroquine only if cases of oral
cleft increased 15-fold. A study to determine whether chloro-
quine causes a modest increase in the risk of oral cleft-for
example, a twofold risk-would require a sample of 11 535
pregnant women exposed to the drug and the same number of
controls, or 23 070 pregnant women. To obtain such numbers
of subjects, which would enable the exclusion of low grade
teratogenicity of chloroquine as malarial prophylaxis, would
require a worldwide cooperative standardised mechanism of
reporting, and this is beyond our means.
Our results refer to the chloroquine dose normally used for

malarial prophylaxis. Doses of 100 mg base daily or 300 mg
base twice weekly are recommended by some authorities in
highly malarious areas. Higher doses have also been used for
long term treatment of collagen diseases.4

Malarial infection poses a serious threat to all non-immune
people, particularly pregnant women and their fetuses in
malarious areas.3 Malaria may cause abortion, premature
labour, maternal anaemia, and congenital infection. A pregnant
woman with acute malaria requires treatment with higher doses
of chloroquine or other antimalarial drugs than are needed for
prophylaxis. In areas where the malaria parasites are sensitive
to chloroquine most authorities recommend chloroquine or a
related 4-aminoquinoline drug alone for malarial prophylaxis.
In areas where strains of P falciparum are resistant to chloro-
quine, chloroquine combined with pyrimethamine and sulfa-

doxine (Fansidar) is the prophylaxis recommended by the
Centres for Disease Control.2 For those allergic to sulfadoxine
an alternative drug is pyrimethamine and dapsone (Maloprim).

Retinal damage and other defects have been reported when
chloroquine is given in higher doses than those recommended
for malarial prophylaxis 5 (unpublished document WHO/MAL
79.906). Hart and Naunton's report on a woman with discoid
lupus who took 300 mg base daily during four pregnancies is
often cited as evidence of the teratogenic effect of chloroquine.6
One of these pregnancies resulted in a spontaneous abortion;
the three others were full term, and each resulted in a child
with a congenital defect-one with left sided hemihypertrophy
and neonatal convulsions and two with congenital severe
bilateral cochleovestibular paresis and retinal pigmentary
changes similar to the defects seen in adults who have used
chloroquine in very high doses. In another report a woman
living in tropical Africa had taken a daily dose of 200 or 300 mg
base chloroquine for malarial prophylaxis over three years and
throughout two pregnancies. Both of her children were later
found to have retinal degeneration, and in the absence of other
possible causes the authors considered it to be highly probable
that the chloroquine taken by the mother during pregnancy
was responsible for the retinal lesions.9 The report did not
state whether the children had lived in Africa, where they
might have taken large daily doses of chloroquine. In these
reported cases the doses of chloroquine taken by the mothers
for several years and throughout pregnancy greatly exceeded
those that most malaria experts recommend for suppression of
malaria. Unfortunately, in all published comments and
references to these two papers this aspect of excessive dosage
and duration of treatment has been completely neglected.

Lindquist and Ullberg showed that chloroquine administered
intravenously to pregnant mice crosses the placenta and ac-
cumulates in the eyes of the fetus at both early and late stages
of development."0 A high accumulation was also observed in
the inner ear during late development. Although these effects
have not been reported in man, they are theoretically possible.
It would be worth while to investigate a cohort of infants, such
as those we studied, for evidence of retinal toxicity. Loss of
hearing, possibly attributable to intrauterine effects of chloro-
quine, could be studied by audiometry. The infants in this
study were not followed up to test for any possible late develop-
ment of retinal or auditory problems.

Until more data are available pregnant women should discuss
with their physicians the risk of contracting malaria when
visiting or residing in an endemic area. Our data suggest that
chloroquine in the recommended prophylactic doses is not a
strong teratogen and that its proved antimalarial benefits
outweigh any possible risk of low grade teratogenicity.
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