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A longitudinal study of consecutively born African children, beginning in 1957,
has been undertaken in a dispensary in the village of Imesi, 100 miles north-east of
Ibadan, in Nigeria. The observations began during the pregnancy of the mother,
continued till the child reached his fifth birthday and were particularly concerned
with the effects of frequent infections and poor nutrition. Preliminary investi-
gations had suggested that these factors were primarily responsible for the high
mortality in infancy and early childhood. It was estimated that about half the
children born alive dicd before their fifth birthday (Morley 1963).

This paper describes the effect on the mother during pregnancy, and on the
new-born child of one or other of two forms of antimalarial treatment. One group of
mothers was given regular dosage of pyrimethamine for the suppression of malaria,
and treatment with chloroguine on contraction of any fever not obviouély due to
acute bacterial infections; the other, fhe control group, was given placebo tablets

(lactose) at regular intervals and treated with chioquuine on the appearance of

fever, as for the first group.

1. Background to the Study

Imesi lies 600 metres (2000 feet) .above sea level in a small plateau among
hills, north-east of the town of Ilesha. Surveys have shown this to be a holo~

endemic area for malaria, as is most of southern Nigeria; thé_majority of Infections
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are due to Plasmodium faleciparum, and few,. if =zny, mothers and children are profecied

by antimosquito or antimalarial measures. There is ample opportunity for
mosquito breeding in the village in water storage pots and in the 12 streams and
pools used as sources of water, The population of just under 5000 is Yoruba,
The majority farm and produce yam, maize and cassava, with cocoa as the principal

cash crop.

2. Design of the Trial

As the pregnant woman were registered at the dispensary, they were given
consecutive numbers and allotted to one or other of two groups. There were 504
mothers pregnant in the village during the 20 months at the beginning of the survey.
Seventy-twc of these failed to attend for antenatal care and three left the village.
Of 429 who attended, 217 were in the pyrimethamine treated and 212 in the lactose
control group. All women with even numbers were given two tablets (50 mg) of
pyrimethamine once a month. If the mother attended the village dispensary with
fever, a single dose of 60C mg cf chloroquine sulfate was given, this being the
dosage advised by Covell, Coatney, Field & Singh (1955). The control group (the
odd numbers) were given two tabletls of lactose once a month. Chlorogquine sulfate

was also given, as in the first group.

Blood films were examined in the hospital laberatory by locally-trained
technicians, and spot checks of a proportion of the films were made by one of us

(Mcoley).  The technicians did not know to which group a mother belonged.

3., Results of the Study

Prepnancy. The records cf 429 pregnancies and their outcome were studied to
determine the effects of drug administration. One of the observations made was
the small gain in weight of the women during pregnancy. The changes in weight of
164 pregnant women who attended regularly from early pregnancy in the two groups
were analysed, the results being set out in Table 1. Further details cf the

gains in weight arce being prepared for publication.

Table 1 shows that the women who received pyrimethamine as a malaria
suppressant gained more in weight during pregnancy than those receiving anti-

malarial therapy only when they attended the dispensary with fever. The mean
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difference between the two groups was about 2 1b (850 g), which is statistically
significant (P <0.05). The mothers giving birth to boys gained more weight, in -
both groups, than those giving birth to girls. This difference just achieves
statistical significance, but because no explanation can be offered for it, further
investigation is required to determine whether or not it may have occurred by

chance alone,

Birth weight. The suppression of malaria in pregnhancy was considered likely

to have some cffect on the mean birth-weight of the children. In Table 2 the
effects of treatment and the parity of mothers on the mean birth-weights of live
born singletons from 420 mothers are stwown; 17 still births and 10 twin deliveries
have been excluded. Mothers who took pyrimethamine, even if irregularly, gave
birth to babies that weighed on average 157 g (5-1/2 o0z) more than those in the
control group. A further analysis of the control group diG not demonstrate a
difference between those receiving occasional treatment with chloroquine from thosc

who had lactose alone.

The placenta. When examining placentae infected with malarial parasites, a

macroscopic change was evident. The infccted placenta was frequently darker than

a normal placenta, It was thought possible that such infected placentae might

weigh less than a normal placenta, and that this might be responsible for part of the
increase in weight of the pregnant mothers receiving pyrimethamine. The placentae
from 137 mothers were weighed. The mean weight of the placentae from 68 women
given pyrimethamine was 581 : 13.3 g (20.5 I 0.47 oz), the corresponding weight in
the control group of 69 women being 584 £ 13,3 g (20.6 L 0.47 02). There was thus

no evidence that prevention of malaria affected the weight of the placenta.

The placentae from 115 mothers receiving pyrimethamine were examined
microscopically. Only one of these was found to contain a few malarial parasites.
From the mothers on lactose tablets, 105 placentas were examined and 18 showed
malarial parasites. Of +tle mothers withkinfected placentae, one gave birth to
twins, and another to a still-born child whose sex was not recorded. In the
remaining 17, the mean weight of the 13 singleton boys was 2551 g (5 1b 10 oz), and
of the four singleton girls 2664 g (5 1b 1% oz).
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4, Discussion

Although attention has often been drawn to the possible effects of malarial infection
of the mother during pregnancy, few statistical records are available. The association
of malarial parasites in the placenta and low birth-weight has been the subject of four
previous studies in Nigeria. Bruce-Chwatt (1952) first reported this association in
lagos. His findings were confirmed by Archibald (1956) at Tlaro, by Cannon (1958) at
Ilesha in the Western Region and by Spitz (1959) at Nsukka in the Eastern Region.

Thege investigatofs found that the mean birth-weight of infants born to a mother with a
placenta affected with malarial parasites may be from 89 g (2.9 oz) to 311 g (10 oz) less
than that of infants born to mothers with placentas free from parasites. In the last
three of these reports.information is given on the parity of the motﬁer. The relation-
ship to parity is important and.the feievant data are summarized in Table 3, which shows
that more than one-third of the primiparous mcthers in rural Nigeria are likely to have
infected placentae. These mrthers are more likely to produce lighter "premature" oﬁ
still-born infants. Infants born t- primiparcus mothers in all communities so far |
studied are lighter on the average than subsequent children. In Nigeria-and- other
malarial areas there is probably an additional factor, namely,"that_the primiparous i
mother is more likely tc have a placenta containing malarial parasites and with it aﬁ
infant of low birth-weight. In Nigeria the difference in mean birth-weight between
first and second infants was found to be 272 g (9.6 oz) (Morley & Knox, 19%0), whereés
in England the difference was 119 g (4.2 oz) in male infants and 91 g (3.2 oz) in fgmalé\
infants (Martin, 1931), Table 3 suggests that there is a decreasing liability for the

placenta to be infected with increasing parity of the mother.

In this study the mothers given pyrimethamine gained more weight during pregnancy
than those in the control group. The babies born to such mothers in the treated
group. were heavier. This provides further evidence of the value of a cheap
suppressive antimalarizl drug suitable for pregnant women in regions where malaria
is endemic. In this trial adequate suppression was apparently obtained with only
two tablets (50 mg) of pyrimethamine monthly, and a single dose of four tablets
(600 mg) of chloroguine if the mother came to the dispensary with fever.  More
frequent doses of pyrimethamine mey be advocated, however, if this means that the

number of mecthers who receive suppressive treatment has to be reduced, the total
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TABLE 1. MEAN WEIGHT GAINS OF MOTHERS RECEIVING
PYRIMETHAMINE OR LACTOSE DURING PREGNANCY
Treatment Sex Number Weight at Weight Weight
' of of 16-20 weeks at term gain
child | mothers kg kg kg
M 41 52,32 56. 44 4,12 (9 1b 1 oz)
Pyrimethamine F U5 53.9%4 57.91° 3.97 (8 1b 12 oz)
M&F 86 53.17 57.20 4.03 (8 1b 14 oz)
M 30 54,31 57.91 3.60 (7 1b 15 oz)
Lactose P 48 53,31 56.21 2.50 (6 1b 6 oz)
M&F 78 53.68 56.86 3,18 (7 1b O oz)
Over=all mean and numbers 164 53.42 57 .04 3.62 '(8> b 0 oz)
(117 1b 10-1/2 oz)| (125 1b 10 oz)

Mean gain in weight of mothers receiving pyrimethamine was 852 g (1 1b 14 oz) more’
than that of control mothers receiving lactose (P <0.05).

Mean gain in weight of mothers delivering boys was 450 g (1 1b) more than that of
those delivering girls (P <0.05). "
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TARIE 2. MEAN BIRTH-WEIGHT OF _HILDREN BORN‘TO MOTHERS RECEIVING
PYRIMETHAMINE OR TC MOTHERS RECEIVING IACTOSE PLACEBOS (CONTROL GROUP)
Sex of Parity of Pyrimethamine Coﬁtrol .Difference
.- .dnfant . . mothers Zroup . group
grams . grams grams
0 | 284 @) | 2772 (0) | - 8
Boys 1to3 | 298 (47)| 286 (36) | T2
by 3 076 (L0) 2 827 (39) 249
Mean weight and » ) A o \ o
777 total births 2 089~ (101) 2 B4é (85) 143
o] 2 681 (13)* 2 473 (18) 208
Girls ~ | 1 to 3 T365 7T (46)% 2 8160 0 (B4)x R to}
Bt 3059  (36)%| 2 814 (39, 245
Mean weight and
total births 2 015 (85) 2 759 - (111) 156
Over-all mean weights
and total births 2 954 (196) 2 797 (196) 157
(6 1b 8 o3z) (6 1b 2-1/2 oz)

Figures in parentheses denote numbers of single births and not number of weights
recorded.

Indicates that the birth-weight of one infant was not recorded.

The difference in mean birth-weight between pyrimethamine and lactose groups
of 157 g (5-1/2 oz) was significant (P<0.05).
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benefit to the community may be decreased. Although this method- has been used
during the last five years, pyrimethamine-.resistant strains of malarial parasites
have not so far become apparent.

Summary

1. In an African village where malaria is holo-endemic, 425 pregnant women were
divided into two groups. Those in the first group received 50 mg of pyrimethamine
monthly, and those in the seccnd group similar tablets containing only lacfose.

All women were given a single dose of 600 mg of chloroquine if they reported to the

dispensary with fever.

2. The women in the treated group gained 852 g {1 1b 1% oz) more than the women

in the control group during pregnancy.

3. Infants born to women in the treated groups had a birth weight 157 g (5-1/2 oz)

greater than that of those in the control group.

b, Suppression of malaria had no apparent effect on the weight of the placenta.
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The purpose of tie WHO/Mal series of documents is threefold:

(a) to acquaint WHO staff, national institutes and individual
research or public health workers with the changing trends of
malaria research and the progress of malaria eradication by

means of summarics of some relevant problems;

(b) to distribute to the groups mentioned above those field
reports and other communications which are of particular interest

but which would not normally be printed in any WHO publications;

(e) to make available to interested readers some papers which
will eventually appear in print but which, on account of theilr
immediate interest or importance, deserve to be known without

undue delay.

The issue of a paper in this series does not therefore constitute formal
publication and a paper so issued may, with the agreement of the author and

WHO, be published in a WHO periodical or elsewhere.

Authors alone are responsible for views expressed in signed articles.
The mention of manufacturing companies or of their propriestary products does

not imply that they are recommended or endorsed by the World Health Organization.



