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Meclozine is an antihistamine with a marked anti-nausea and
anti-sickness effect. It is contained in three proprietary
preparations marketed in Great Britain: "ancolan" (25 mg.
meclozine), " ancoloxin " (25 mg. meclozine with 50 mg.
pyridoxine), and "sea-legs" (12.5 mg. meclozine). The first
two of these preparations are widely used for the treatment of
pregnancy sickness ; the third is used chiefly for travel sickness.

In December 1962, almost exactly one year after the first
reports of the teratogenicity of thalidomide, attention was called
to the possibility that meclozine might be causing foetal mal-
formations (British Medical 7ournal, 1962). The Swedish
National Board of Health withdrew the drug from public sale
in Sweden and warned doctors not to prescribe it for women
in the early months of pregnancy. The evidence which had
led them to this decision was not at that time generally available.
Almost simultaneously, Watson (1962) published a preliminary
report from the Epidemic Observation Unit of the College of
General Practitioners in which he referred to " mounting
evidence against the safety of ancoloxin in pregnancy."

Methods

Three groups of pregnancies have been studied, using slightly
different techniques. All three were studied prospectively. A
few mothers came into more than one group. When these
duplicates are excluded we have records of 219 infants born to
mothers for whom meclozine was prescribed in the first 12
weeks of pregnancy. In every case the preparation prescribed
was ancoloxin.

Series 1

Early in 1962 a circular letter was sent to all general practi-
tioners practising obstetrics in the Liverpool area, requesting
information about pregnant women for whom ancoloxin had

been prescribed. The replies included the names of 44 women
for whom the drug had been prescribed in the first 12 weeks
of pregnancy. For this group the date of the last menstrual
period is known, and it has therefore been possible to determine
accurately the stage of pregnancy at which the drug was pre-
scribed. It is possible that in this group some of the mothers
may not have taken the prescription to the chemist, or may have
obtained the tablets but not taken them. However, these pre-
scriptions were issued in 1961 (except for five in January 1962),
before the teratogenic effect of thalidomide was known, and it is
therefore probable that the majority of these women took the
drug. Later, in 1962, after these women had had their babies,
the presence of malformations was determined as in Series 2
(below>.
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Series 2 and 3

These two series were based on copies of prescriptions kindly
provided by the Liverpool Pricing Bureau. All prescriptions
for ancoloxin issued in Liverpool in the four-months period
November 1961 to February 1962 were used. In several
instances prescriptions were issued to the same person on more
than one occasion; in these cases only the earliest known pre-
scription is considered. Steps were taken to determine which
of the patients to whom the prescriptions were issued had given
birth to children after the appropriate time interval. In these
series it is certain that the tablets were issued to the patients,
although it is possible that in some instances they may not have
been taken. In these two series the date of the last menstrual
period is known only if the infant was abnormal, when the
information is available from the Congenital Abnormalities
Register (see below). In calculating the stage of pregnancy at
the time of the prescription a 40-weeks gestation period has been
assumed in the case of normal infants. Some of the births will,
in fact, have been premature, and in these cases the drug will
have been prescribed earlier in pregnancy than estimated. This
factor and the assumption of a 40-weeks gestation mean that
some mothers of normal babies who took meclozine in the first
12 weeks of pregnancy have been estimated to have taken it
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later and have therefore been excluded. These errors will there-
fore tend to exaggerate slightly the incidence of malformations
in the infants of series 2 and 3.

Series 2 consisted of prescriptions for ancoloxin issued in
November and December 1961. There were 408 prescriptions
for 352 patients: 56 had to be excluded, largely because of
illegibility. Information about the remaining 296 women was
provided by health visitors, and it was found that 153 had given
birth to babies during the summer of 1962. In 91 of these
cases the prescriptions had been issued in the first 12 weeks
of pregnancy.

This technique of individual follow-up was very time-
consuming and was therefore modified in Series 3, which used
prescriptions issued in January and February 1962. Since the
beginning of 1960 the Liverpool Congenital Abnormalities
Registry has recorded all infants born in the city with any kind
of congenital abnormality (Smithells, 1962). In the second
series the health visitors had not discovered any malformations
which were not already recorded in the Registry, and it was
therefore not felt necessary to have a personal follow-up for the
third series. This comprised 380 acceptable prescriptions for
250 patients. Their names and addresses were compared, on
the one hand, with the Congenital Abnormalities Register, and,
on the other hand, with the statutory birth-notification forms
from late May to early November 1962. This revealed that 110
of these women had given birth to infants at the relevant time,
and that the drug had been prescribed in the first 12 weeks of
pregnancy in 84 cases.
These three series gave a total of 219 infants whose mothers

had received meclozine in the first 12 weeks of pregnancy. A
more detailed analysis of the stage of pregnancy at which the
drug was prescribed is given in the Table. The periods given
are days of pregnancy, not days of embryonic life. The method
of calculation has been described above.

Days of Pregnancy at which First No. of
Recorded Prescription Issued Prescriptions

15-21. 1
22-28. 1
29-35. 4
36-42 .23
43-49 .22
50-56 .37
57-63 .35
64-70 .38
71-77 .37
78-84. 21

15-84 .219

Results

Significant congenital abnormalities have been detected in
only three of these 219 infants. Two of these were diagnosed
in the neonatal period ; the third was diagnosed when the infant
was a few weeks old. The prescription dates are known to be
the first in these pregnancies. One child with a vascular naevus
and two children with talipes have been excluded.

Case 1.-Anencephaly. No previous children. The mother has
spina bifida occulta (first sacral vertebra): aged 24 years: blood
group B Rh positive. Last menstrual period began 20 September
1961. Meclozine first prescribed on 7 November (48 days).

Case 2.-Chonnal stenosis and post-alveolar submucous cleft
palate. Two previous healthy children. Mother aged 24 years:
blood group 0 Rh positive. Last menstrual period began 25 August
1961. Meclozine first prescribed on 25 October (61 days).
Case 3.-Subglottic stenosis. No previous children. Mother

aged 21 years: blood group A Rh positive. Last menstrual period
5 July 1961. Meclozine first prescribed on 25 August (51 days).

Comment

The proportion of infants born with significant congenital
abnormalities in Liverpool, as in other parts of the world, lies
between 2 and 3 %. The total number of three malformed

among 219 births in this study does not diffser significantly from
the expected number.
That two of the three patients (Cases 2 and 3) had stenoses

of the respiratory tract is unlikely to be more than coincidence,
and a very much larger series would be needed before any useful
comment could be made.

Each case needs to be examined to determine whether the
timing of the prescription is compatible with the nature of the
malformation. The anterior neuropore closes on the 40th day
of pregnancy (26 days from ovulation), and anencephaly must
therefore result from some factor operative before this time.
In Case 1 meclozine was first prescribed 48 days after the last
period and is therefore unlikely to be causally related.

Fusion of the palate is completed by the 77th day of preg-
nancy (63 days from ovulation). It is difficult to be certain
at what stage choanal stenosis arises, but in Case 2 it probably
arose in association with the defective development of the
palate. It is therefore possible that meclozine, prescribed at 61
days, could have been causally related.

It is equally difficult to put an exact time on the development
of subglottic stenosis, but there is little doubt that the normal
growth of the larynx and trachea could be disturbed by some
factor operative at the 51st day of pregnancy (Case 3).

Conclusions
This study provides no evidence to support the suggestion

that meclozine may be teratogenic in man. Although it would
be more satisfactory to investigate a much larger series before
reaching final conclusions, the evidence presented suggests that
meclozine may be used for the treatment of pregnancy sickness
without any risk of deforming the foetus. Because this drug has
hitherto been used so widely, and because 2 to 3% of infants
are born with malformations, there will continue to be instances
in which the administration of this drug in early pregnancy
will be followed by the birth of an abnormal baby. There is at
present no evidence to suggest a causal relationship in such
cases.

Summary
Using information supplied by general practitioners and from

prescriptions, 219 pregnancies have been studied prospectively
in which ancoloxin was prescribed within the first 12 weeks (84
days) of pregnancy. No abnormality was detected in 216
infants ; the remaining three had congenital abnormalities,
details of which are given, but in one of these cases the defect
must have arisen before the drug was first used.

This study has only been possible because we have been given
active help and co-operation by people in every branch of the
National Health Service. We would particularly like to thank
Professor A. B. Semple, Medical Officer of Health for Liverpool,
and his team of health visitors; the chairman and members of the
Liverpool Medical Committee the staff of the Liverpool Pricing
Bureau, particularly Miss W. Barclay ; the chief clerk and the staff
of the Liverpool Executive Council; and the staffs of the records
departments of the Liverpool hospitals. We are also indebted to the
United Liverpool Hospitals Research Fund and the National Fund
for Research into Poliomvelitis and other Crippling Diseases for
grants in support of this work.

ADDENDUM.-Since this paper was submitted a symposium has
been published in the Bulletin de la Soci&l Rovale Belge de Gvndco-
logie et d'Ohstitrique (1963, Vol. 33) which includes six studies of
meclozine in pregnancy. No teratogenic effect was recorded in any
of these papers, which include one from Sweden (Winberg, J., Ioc.
cit., p. 63).
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