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Abstract Objective To evaluate the efficacy of intermit-
tent preventive treatment of malaria using sulphadoxine-
pyrimethamine (SP) in the prevention of anaemia in
women of low parity in a low socio-economic, malaria
endemic setting. Method The study design was an open
randomized control trial comparing anaemia incidence
among pregnant women on intermittent presumptive
treatment of malaria with SP with those on chloroquine
(CQ). A total of 352 primigravid and secondigravid women
between 16 and 30 weeks gestation receiving antenatal
care at the Primary Health Care Center, Enuwa in Ile-Ife,
Osun State, Nigeria were serially recruited and randomly
allocated into experimental and control groups of 176 each.
The experimental group received SP (to a maximum of
three doses depending on the gestational age at enrollment
into the study) while the control group had treatment doses
of CQ at recruitment and subsequently only if they had
symptoms suggestive of malaria. The primary outcome
measure was anaemia (haematocrit < 30) at 34 weeks of
gestation. Result At recruitment and 34 weeks gestation,
there was no statistically significant difference between the
experimental and control group in terms of socio-demo-
graphic characteristics and past medical history. Thirty-
three (22.6%) and 52 (37.1%) women in the study and
control groups, respectively, had anaemia (protective
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efficacy 49.5%, p = 0.01). With multivariate analysis,
controlling for the possible confounding effects of educa-
tion, parity, haemoglobin level at booking and malaria
parasitaemia in peripheral blood, the difference in the
incidence of anaemia in the two groups remained signifi-
cant (p = 0.01; odds ratio=0.5; 95% confidence
interval = 0.29-0.85). Conclusion The IPT regime with
sulphadoxine-pyrimethamine is an effective, practicable
strategy to decrease risk of anaemia in women of low parity
residing in areas endemic for malaria.
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Introduction

Malaria is an important public health problem, particularly
in Africa, south of the Sahara, where climatic factors, poor
environmental sanitation and cultural habits provide con-
ditions whereby the parasite can be transmitted throughout
the year. Malaria is currently transmitted in over 100 coun-
tries in the tropics and subtropics with over two billion people
or 40% of the world’s population permanently at risk of
infection [1]. It is estimated that 90% of the annual
500 million cases of malaria occur in sub-Saharan Africa,
where 80% of the estimated 1.5-3.0 million annual deaths are
due to malaria [2]. In Nigeria, at least 50% of the population
experience an episode of malaria annually, with under-five
children and pregnant women at greater risk of the debili-
tating effects of the infection [3]. According to the Federal
Ministry of Health, malaria accounts for 30% of childhood
mortality and 11% of maternal deaths in Nigeria [3].
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Malaria is particularly a challenge in pregnancy because
acquired immunity to malaria is precariously established
and it is liable to break down under conditions of stress
such as pregnancy. Pregnant women have attacks of
malaria more frequently and more severely than non-
pregnant women from the same area and they are more
likely to die from complications of malaria [4]. Malaria has
severe negative implications for pregnancy outcomes,
including incidence of miscarriages [5] and delivery of low
birth weight babies [6, 7].

One of the major challenges of malaria among pregnant
women is the higher risk of maternal anaemia [8, 9].
Anaemia in pregnancy has been reported as being
responsible for up to 20% of maternal deaths in some
hospital series in sub-Saharan Africa [7]. Women of low
socio-economic class are known to have higher incidence
of anaemia in pregnancy. The depression of malaria
immunity in pregnancy with its attendant risks of maternal
anaemia and delivery of low birth weight babies are most
marked in first pregnancies and decreases with increasing
gravidity [10]. Studies in Zambia have detected more
malaria parasites in placentas of primigravid women than
in those of multiparous women [11]. Also, an investigation
in The Gambia found placental malaria three times as often
in primiparous women compared to women with three
child births or more [12].

Since many malaria episodes are symptomless, treat-
ment of symptomatic episodes miss a sizeable proportion
of infections. Moreover, many peripheral blood slides of
pregnant women may be negative despite the presence of
sequestered parasites in the placenta [7]. Malaria preven-
tion in pregnancy through the use of chemoprophylaxis is
associated with reduced incidence of low birth weight [13—
15], less placental parasitaemia [16] and higher mean
maternal haemoglobin [17]. Such prophylaxis may also
prevent severe haemolytic anaemia [17, 18]. However,
while chemoprophylaxis may be highly effective in pre-
venting disease, it does not prevent infection and also has
some potential drawbacks. These drawbacks include poor
compliance, cost, and impairment of development of
natural immunity to malaria.

The current strategy for malaria control in pregnancy is
intermittent preventive treatment (IPT)—an approach
whereby pregnant women are treated for malaria pre-
sumptively (i.e. without diagnosis) with curative doses of
effective antimalarials at regular intervals during the sec-
ond and third trimester [19]. While both sulphadoxine-
pyrimethamine (SP) and chloroquine (CQ) can be used for
IPT, SP has a simpler regime: thus, the administration of
incorrect dosages, which proved common with chloro-
quine, may occur less frequently with SP [19].
Troublesome side effects such as body itching also occur
less frequently with SP. However, there is a potential risk

of congenital defects occurring with the use of SP in the
first trimester because of the possible association of anti-
folate drugs with congenital defects [20, 21]. Despite the
practical advantages of SP for IPT, its use for this purpose
remains relatively unpopular in Nigeria and studies on IPT
effectiveness in Nigerian population are rare.

Materials and Methods

The study was a randomized, open (single blind) clinical
trial involving comparison of IPT with sulphadoxine-
pyrimethamine (SP) and chloroquine (CQ) administered in
line with the new national protocol for managing malaria in
pregnancy. The study was conducted in Primary Health
Care, Enuwa in Ile-Ife, Osun state, South-West Nigeria.
This centre is the headquarters of primary health care
activities in Ife Central Local Government Area, and the
biggest primary health care facility under the jurisdiction of
the local government. The catchment population of the
health centre consists mainly of the indigenous population
of Ile-Ife, who mostly belong to the low socio-economic
class.

Recruitment of Study Participants

The target population of the study were primigravid and
secondigravid women (women carrying their first or second
pregnancy). Recruitment into the study took place between
October 2003 and March 2004. Those recruited were first
time antenatal clinic (ANC) attendees between 16 and
30 weeks of pregnancy who voluntarily consented to par-
ticipate in the study. Eligible pregnant women with any of
the following conditions were however excluded: multiple
pregnancies, haemoglobin below 6 g/dl at recruitment;
severe pre-eclampsia, clinical diagnosis of malaria at
presentation, sickle cell anaemia, history of reaction to
sulphur-containing drug or chloroquine and previous
history of unfavourable pregnancy outcome such as spon-
taneous abortion or still birth.

Sample size was determined using computer programs
for epidemiologists (PEPI), version 3.01 [22]. Based on a
study of Shulman et al. [7] that reported values of 14.5%
and 27.3% for proportion of anaemia in women using SP
and CQ, respectively, and using a 90% confidence level, a
power of 80% and a study-to-control group ratio of 1:1, a
minimum sample size of 246 subjects—123 per group was
determined. To compensate for possible loss to follow up, a
correction factor of 20% was used to increase the sample
size. Eligible pregnant women who consented to participate
were recruited serially until the desired sample size was
achieved.
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Randomisation of Study Participants
and Administration of Drugs

The subjects were randomised into study and control
groups using simple (unrestricted) randomization method.
This allocation method involved a ballot system whereby
each participant picked a piece of folded paper (which has
the group allocation specified) out of a bag.

The experimental group received a regimen of between
one and three treatment doses of sulphadoxine-pyrimeth-
amine in the second and early third trimester depending on
gestational age at recruitment. Doses were given at inter-
vals of 4 weeks with the last dose given at 30 weeks. All
doses were administered under direct observation during
clinic visits. Members of the control group were treated
with chloroquine at booking presumptively and thereafter
with chloroquine whenever they had symptoms of malaria
in line with the national treatment protocol. The study
protocol allowed for women who developed severe malaria
needing treatment with other antimalarial drugs to drop out
of the study but none of the study participants developed
such. All the participants received routine haematinics as
well as other components of routine pregnancy-related care
at each antenatal clinic visit.

Data Collection

At recruitment, duration of gestation was assessed by the
date of last menstrual period and by ultrasonography when
in doubt. Relevant socio-demographic and health infor-
mation of participants were collected using structured
questionnaires at recruitment and during the follow-up
period. Medical information collected included past and
present obstetrics history, history of drug use and drug
reactions, and types of antimalarials and other drugs
received outside the study protocol. Haemoglobin con-
centrations of individual women were assessed by
determining the packed cell volume (PCV). Anaemia was
defined as PCV less than 30. Presence of malaria parasite
was determined through thick blood films stained with
Giemsa, using standard method as described by Cheesb-
rough [23]. The data collectors and laboratory
technologists who analysed the blood samples were blinded
to the groups to which the participants belonged.

Data Analysis

Data management was carried out using SPSS statistical
software version 11.0. The basic demographic factors and
obstetric histories of the treatment and control groups were
compared for statistically significant differences using Chi-
square test. Association between the outcome variable
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(anaemia at 34 weeks of gestation) and type of antimalarias
used was determined using bivariate analysis. Multivariate
analysis (binary logistic regression) was conducted to
control for possible confounding effect of age, parity, level
of education, haemoglobin level at booking, and presence
of malaria parasiteamia in the blood at 34 weeks; the odds
ratio and 95% confidence interval (CI) were thereby
obtained. In addition, the risk ratio for anaemia was cal-
culated for both the experimental and control group and
protective efficacy of SP compared with chloroquine for
anaemia was calculated from the risk ratio using the for-
mula, protective efficacy = 1-relative risk [24]. Statistical
significance was determined at 5% level for relevant
analyses.

Ethical Issues

Ethical clearance for the study was obtained from the
Ethics and Research Committee of the Obafemi Awolowo
University Teaching Hospitals Complex, Ile-Ife. Consent
was voluntarily obtained from each of the participants
following detailed explanation of the nature, scope and
demands of the study. Prospective participants were
assured that non-participation in the study would not affect
the type and/or standard of treatment to be given to them at
the facility. The study was designed to stop at 34 weeks
gestation to ensure prompt treatment of any participant that
may be found to be anaemic in order to reduce the likeli-
hood of severe anaemia at the time of delivery. Plans were
put in place for an obstetrician from the maternity unit of
the Obafemi Awolowo Teaching Hospital Complex Ile-Ife
to promptly see any of the participants that may develop
illness during the study.

Results

Table 1 presents selected socio-demographic characteris-
tics of women randomly allocated into study and control
groups. There was no statistically significant difference
between the two groups in terms of their age distribution,
educational level, marital status and parity (p > 0.05).
There was also no statistically significant difference
between the groups with respect to gestational age at
booking and presence of anaemia at recruitment.

One hundred and forty-six members of the experimental
group (83%) and 140 members of the control group (79.5%)
were successfully followed up until 34 weeks of gestation.
At 34 weeks of gestation, no statistical significant difference
was observed between the socio-demographic characteris-
tics of the treatment and control groups (Table 2).

As Table 3 shows, 22.6% of the experimental group had
anaemia at 34 weeks compared to 37.1% of the control
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Table 1 Selected socio-demographic characteristics and obstetric history of women in treatment and comparison groups at Enuwa, Ile-Ife,
Nigeria, 2004

Variables Experimental group (n = 176) Control group (n = 176) Total (n = 352) p-Value

Frequency (%) Frequency (%) Frequency (%)

Age (years)*

<19 32 (18.2) 38 21.7) 70 (20.0) 0.71
20-29 138 (78.4) 131 (74.9) 269 (76.6)

30+ 6 34 6 34 12 (3.4

Level of education

No formal education 2 (1.1) 1 (0.6) 3 0.9) 0.83
Primary 113 (64.2) 112 (63.6) 225 (63.9)
Secondary and above 61 (34.7) 63 (35.8) 124 (35.2)

Marital status

Single 26 (14.8) 27 (15.3) 53 (15.1) 0.88
Married 150 (85.2) 149 (84.7) 299 (84.9)

Parity

Primigravida 81 (46.0) 87 (49.4) 168 47.7) 0.52
Secondigravida 95 (54.0) 89 (50.6) 184 (52.3)
Gestational age

16-23 weeks 88 (50.0) 99 (56.2) 187 (53.1) 0.24
24-30 weeks 88 (50.0) 77 (43.8) 165 (46.9)

Anemia at booking

Anemia (PCV < 30) 96 (54.5) 89 (50.6) 185 (52.6) 0.46
No anemia 80 (45.5) 87 (49.4) 157 47.4)

* The age of one of the women in the control group was not known

Table 2 Socio-demographic characteristics of women on IPT with SP and controls that were successfully followed up to 34 week gestation at
Enuwa, Ile-Ife

Variables Experimental group (n = 146) Control group (n = 140) Total (n = 286) p-Value

Frequency (%) Frequency (%) Frequency (%)

Age (years)

<19 25 17.1) 28 (20.0) 53 (18.5) 0.76
20-29 115 (78.8) 106 (75.7) 221 (77.3)

30+ 6 4.1) 6 4.3) 12 4.2)

Level of education

No formal education 2 (1.4) 0 2 0.7) 0.76
Primary 93 (63.7) 88 (62.9) 181 (63.3)
Secondary and above 51 (34.9) 52 37.1) 103 (36.0)

Marital status

Single 21 (14.4) 22 15.7) 43 (15.0) 0.75
Married 125 (85.6) 118 (84.3) 243 (85.0)

Parity

Primigravida 68 (46.6) 72 (51.4) 140 (49.0) 0.41
Secondigravida 78 (53.4) 68 (48.6) 146 (51.0)

group. The difference in the incidence of anaemia was  respondents were stratified by gestational age at recruit-
highly significant statistically (4> = 7.23; p < 0.01). The ment (Mantel-Haenszel Chi-square, p = 0.01) (Table 4).
association between the occurrence of anaemia and anti-  The protective efficacy of IPT against anaemia (in com-
malarial treatment received remained significant when  parison with chloroquine) was 49.5%.
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Table 3 Occurrence of anemia at 34 weeks by treatment status

Packed cell volume Experimental group Control group Total
Frequency (%) Frequency (%) Frequency (%)
Anemia (PCV < 30) 33 (22.6) 52 (37.1) 85 (29.7)
No anemia (PCV > 30) 113 (77.4) 88 (62.9) 201 (70.3)
Total 146 (51.0) 140 (49.0) 286 (100.0)
=723 df =1; p = 0.01
Table 4 Occurrence of anemia by treatment group stratified by gestational age
Gestational age Outcome Experimental group (SP) Control Group (CQ) Total
Frequency (%) Frequency (%) Frequency (%)
<23 weeks Anaemia 11 (17.2) 23 (34.8) 34 (26.2)
No anaemia 53 (82.8) 43 (65.2) 96 (73.8)
Total 64 (49.2) 66 (50.8) 130 (100)
>23 weeks Anaemia 22 (26.8) 27 39.1) 49 (32.5)
No anaemia 60 (73.2) 42 (60.9) 102 (67.5)
Total 82 (54.3) 69 (45.7) 151 (100)

Mantel-Haenszel XZ = 6.65;df = 1; p = 0.01

Table 5 Binary logistic regression of contributory factors for anae-
mia at 34 weeks

Variables p-Value Odds ratio 95% CI

Age 0.99 1.00 0.92-1.08
Parity 0.78 1.09 0.60-1.96
Haemoglobin level at booking  0.48 1.03 0.96-1.10
Antimalaria drug (SP) 0.01 0.50 0.29-0.85
Education (secondary/higher) 0.73 1.13 0.58-2.20
Blood parasiteamia (positive) 0.07 1.70 0.97-2.99

When the possible confounding effect of age, parity,
level of education, haemoglobin level at booking, and
presence of malaria parasiteamia in the blood at 34 weeks
was controlled for using binary logistic regression, the
statistically significant difference in the effect of SP com-
pared to that of chloroquine in the prevention of anaemia in
pregnancy still remained (p = 0.01). In fact, only the study
status (i.e. type of antimalarial drug received) was shown to
be statistically significant as an explanatory variable for
anaemia in pregnancy. The chance of anaemia being
recorded at term among pregnant women using SP for IPT
was half that of women given chloroquine (OR = 0.50;
95% CI = 0.29-0.85) (Table 5).

Discussion

Malaria is an important contributor to maternal and peri-
natal morbidity and mortality in Nigeria and other tropical
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countries, even as anaemia remains a major challenge in
the safe motherhood arena in these countries. Our study on
efficacy of IPT with SP on anaemia had focused on women
who are at higher risk of malaria complications as well as
higher risk of anaemia—Ilow parity women in a low socio-
economic setting.

The result showed that pregnant women who had IPT
with sulphadoxine-pyrimethamine had a statistically sig-
nificant lower rate of anaemia compared to those who
received chloroquine at 34 weeks. A similar finding was
reported in a study carried out in Malawi where the use of
sulphadoxine-pyrimethamine was also associated with
higher maternal haematocrit [25]. Our result also agreed
with that of Shulman and colleagues in Kenya [7] who
demonstrated that IPT using sulphadoxine-pyrimethamine
is effective in reducing the risk of anaemia in low parity
pregnant women. While Shulman and his colleagues
compared IPT with SP to a placebo, our approach, in view
of ethical concerns regarding placebo-controlled trials,
compared IPT with SP to CQ as nationally recommended
for management of malaria in pregnancy. The differences
in the drug regimen and other characteristics of the two
drugs used made blinding of patients conceptually impos-
sible, thus, necessitating an open control trial. However,
with the blinding of data collectors and laboratory per-
sonnel, and the use of an objective end-point (haematocrit
determination), the possibility of bias was minimised.

Our study approach was tailored to ensure conformity
with the highest ethical standards and ensure participants’
safety. Among others, the administration of the
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antimalarial drugs was done starting from the second
semester in line with the recommendation of the World
Health Organisation that sulphadoxine-pyrimethamine be
avoided during the first trimester of pregnancy because of
possible association of anti-folate drugs with congenital
defects. On the other hand, our study endpoint of 34 weeks
gestation allows opportunity for definitive treatment of
anaemia. While it is possible that other conditions such as
hookworm and intestinal schistosomiasis contribute to the
incidence of anaemia among populations in sub-Saharan
Africa, randomisation of participants, as we had done, is
expected to minimise possible confounding effects of such
conditions.

Overall, the result of this study demonstrates the effi-
cacy of IPT with sulphadoxine-pyrimethamine at reducing
the development of anaemia in pregnancy in an area of
endemic transmission and provides an evidenced-based
template on which policymakers and health workers can
intervene to reduce maternal mortality due to anaemia
secondary to malaria in pregnancy. The simple regime of
SP, its low cost, and the relatively low incidence of trou-
blesome side-effects makes it highly acceptable to pregnant
women and health workers. Although there is a small risk
of severe adverse reactions to sulpha-containing drugs [20,
21], in an area with endemic malaria transmission and
associated high level of malaria-attributable anaemia in
pregnancy with its implications for negative pregnancy
outcomes, the benefits of this regimen far out weighs this
potential risk.

Conclusion

With its simple regimen, relatively good safety profile and
possibility of direct observation of the use of the drug at the
health clinic, IPT with sulphadoxine-pyrimethamine is an
effective practicable strategy to reduce risk of anemia in
low parity groups living in malaria endemic areas such as
Nigeria.
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