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60% of outpatient consultations and contributes to 11% 
of maternal deaths in the country.7,8 Pregnant women are 
vulnerable to malaria infection partly due to the associated 
depression of cell-mediated immunity and the presence 
of the placenta, which serves as a seat for sequestration 
of parasitized erythrocytes.1,4,8 Parasitization of the 
placenta is a common occurrence with a higher risk in the 
first pregnancy than that in subsequent pregnancies.9-11 
Placental parasitization has been recognized as the most 
important factor responsible for most complications 
that occur in pregnancy due to malaria.8-10 Placental 
parasitization is characterized by inflammatory response 
and pathological changes, which disrupt placental 
function.8,12

The World Health Organization (WHO) Expert Committee 
on malaria in 2000 recommended intermittent preventive 
treatment (IPT) of malaria in pregnancy with sulfadoxine-
-pyrimethamine combination.13,14 This recommendation 
was a sequel of the emergence of chloroquine resistant 
falciparum malaria and the lack of efficacy of pyrimethamine 
to prevent malaria infection in pregnancy. The University 
of Calabar Teaching Hospital adopted and commenced 

INTRODUCTION

Malaria poses a serious public health problem in most 
tropical and subtropical countries of the world. About 
40% of the world’s population in over 100 countries are 
at risk of malaria infection.1,2 Sub-Saharan Africa has about 
90% of the world’s burden of malaria.1-3 At least 30 million 
women living in malaria-endemic areas of Africa become 
pregnant yearly with attendant high maternal morbidity 
and mortality resulting in 200,000 neonatal deaths.3,4 The 
main burden of malaria in these areas results from infection 
with plasmodium falciparum.4-6

Malaria is highly endemic in Nigeria with a stable 
transmission of infection all year round.7,8 It accounts for 
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Table 1: Placental parasitemia among women in 
the study and control groups
Placental parasitemia IPT treated (%) Control (%)

Present 38 (10.6) 32 (11.3)
Absent 320 (89.4) 250 (88.7)
Total 358 (100.0) 282 (100.0)
IPT – Intermittent preventive treatment

treatment with intermittent preventive treatment of 
malaria in pregnancy with sulfadoxine-pyrimethamine 
in the year 2004. Four years have elapsed and the 
effectiveness of this regimen as well as its benefits to the 
pregnant mothers has not been systematically evaluated 
in this center. This study therefore seeks to assess the 
effects of intermittent preventive treatment of malaria 
with sulfadoxine–pyrimethamine combination on placental 
parasitemia among parturients in the University of Calabar 
Teaching Hospital, Calabar, Nigeria.

MATERIALS AND METHODS

Study design and study area
This was a cross-sectional analytical study with the aim of 
assessing the effects of intermittent preventive treatment 
of malaria in pregnancy with sulfadoxine–pyrimethamine 
combination on placental parasitemia among parturients 
in the University of Calabar Teaching Hospital, Calabar. This 
study was conducted on pregnant women who attended 
antenatal clinic and delivered in the maternity annex of the 
University of Calabar Teaching Hospital, Calabar.

Cross River State where the University of Calabar Teaching 
Hospital is situated is in the rain forest belt of Nigeria 
with an annual rainfall of 1500–2500 mm. The State has a 
stable malaria transmission, which occurs all year round. 
Calabar has an estimated population of 371,022 people 
with women accounting for 50% of the population. (Final 
Report of the 2006 Nigerian Census.)

Recruitment and data collection
All eligible pregnant women who attended antenatal 
clinic in the University of Calabar Teaching Hospital 
during the period of the study who gave their informed 
consent were recruited into the study. They comprised 
pregnant women who received two therapeutic doses of 
sulfadoxine–pyrimethamine combination administered at 
the antenatal clinic 6 weeks apart under direct observation 
between 20 and 36 weeks of gestation. Laridox, a brand of 
sulfadoxine–pyrimethamine combination manufactured by 
Ipca Laboratories Ltd. India, was used for this study. This 
information was entered into the subject’s questionnaire 
and a special code marked on the clinical folders of the 
women so treated for confirmation at the labor ward during 
delivery. The control group comprised booked mothers who 
did not receive any dose of sulfadoxine–pyrimethamine 
combination during the course of their pregnancy for 
various reasons. Mothers who had known allergy to the 
sulfonamide component of the drug, those who booked 
late and those who declined to take the drug were recruited 
into the control group. Subjects in the control group were 
matched for age, parity, and educational status with their 
counterparts in the study group. All pregnant women who 
receive antenatal care in our hospital receive iron and 
folate supplementation. A vast majority of the women had 

commenced this supplementation at home before booking. 

The questionnaires of patients who had been recruited 
into both arms of the study were reviewed on admission 
of the parturient into the labor ward. The packed cell 
volume of parturients in each group was measured using 
the Hawksley’s micro-hematocrit reader before delivery. 
Anemia was defined as a packed cell volume of less than 
30%.15 Following delivery of the placenta, blood was 
aspirated from the substance of the placenta through the 
maternal surface and a blood smear was prepared on a 
clean glass slide for each subject. Microscopy for malaria 
parasite detection and counting was done after staining 
with Giemsa stain. The counting of the malaria parasites 
was done by counting the number of parasites in a blood 
film per 500 white blood cells as recommended by the 
World Health Organization. The number of parasites was 
divided by the number of white blood cells counted and 
multiplied by a factor of 6000. This gave the number of 
parasites per deciliter of blood. Mild parasitemia was 
defined as malaria parasite count of 1–999/dl of blood; 
moderate to severe parasitemia was defined by a count of 
1000 or more per deciliter of blood.

Data analysis
The data obtained were analyzed with the Statistical 
Package for Social Sciences version 15 Inc. Chicago, Ilinois, 
USA. The test of statistical significance in outcome and the 
difference in outcomes between IPT-treated and the control 
groups were computed using Student’s t-test and the 
chi-squared test (c2 test) accordingly. Pearson coefficient 
was used to assess for any correlation between placental 
parasitemia and maternal packed cell volume as well as 
between placental parasitemia and cord parasitemia. A 
P value of <0.05 was considered statistically significant. 

RESULTS

A total of 640 parturients participated in the final stage 
of the study, which comprised 358 women in the study 
group and 282 women in the control group. The overall 
prevalence of placental malaria in the study population 
was 10.9%. Plasmodium falciparum was the predominant 
specie detected among patients in the study population. 

Table 1 shows the gross presence of placental parasitemia 
among women in the study and control groups. The 
prevalence of placental parasitemia among the IPT-treated 
and control groups were comparable, 10.6% and 11.3% 
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the placental bed.11,12 Falade et al.17 in their study observed 
an equally significant difference in prevalence of anemia 
among the group that received IPT and other groups 
that did not receive IPT in their randomized controlled 
trial. The degree of placental parasitemia among the IPT-
treated group was significantly lower than in the control 
group. The mean parasitemia in the control group was 
1951.25±1969.26 compared to 297.05±764.04 among 
the IPT-treated group (P=0). This result has once again 
confirmed the role of IPT in the reduction of placental 
parasitemia. This result is in agreement with results 
obtained by Falade et al.17 and Parise et al.20 in their studies. 
There was virtually no correlation between placental 
parasitemia and packed cell volume (r=-0.09). This finding 
was revealing as it tended to suggest that the resulting 
anemia had no significant correlation with the degree 
of placental parasitemia among parturients in the study 
group. This rather surprising result may not be unrelated 
to the fact that the pathophysiology of placental malaria and 
its effects are not completely understood at the moment. 
Studies done from different centers have never produced 
consistent results; while Bergstrom et al.21 and McGregor22 
also found weak negative correlations between placental 
parasitemia and packed cell volume in their studies, Falade 
et al.17 obtained a strong negative correlation between 
placental parasitemia and packed cell volume in their 
study. Other workers have opined that the relationship 
between placental malaria and packed cell volume was 
unclear.23,24 There was a weak positive correlation between 

respectively (c2=0.09, df=1, P=0.76). The packed cell 
volume of women who were treated with IPT and those in 
the control group are shown in Table 2. The mean packed 
cell volume of IPT-treated parturients was 34.37%±3.12 
compared to the mean packed cell volume of 33.34% + 4.17 
among the control group (t-test=12.77, df=1; P=0.000). 
Anemia occurred in 3.1% of the IPT-treated group 
compared to the prevalence of anemia of 11.7% among the 
control group. The difference in prevalence of anemia in 
both groups was highly statistically significant (c2=25.34, 
df=1; P=0.000). The degrees of placental parasitemia 
among women in the IPT-treated and the control groups 
are shown in Table 3. Most (92.1%) of the IPT treated had 
mild placental parasitemia; only a minority (7.9%) of them 
had moderate to severe degree of placental parasitemia 
(>1000) whereas as many as 53.2% of women in the control 
group had moderate to severe parasitemia (t-test=22.79, 
df=1; P=0.000).

Table 4 shows the association between placental 
parasitemia and packed cell volume as well as placental 
parasitemia and cord parasitemia. There was a weak 
negative correlation between placental parasitemia and 
the packed cell volume. There was also a weak-positive 
correlation between placental parasitemia and cord 
parasitemia.

DISCUSSION

The occurrence of placental malaria in malaria-endemic 
areas is a recognized phenomenon in pregnancy. This study 
revealed an overall prevalence of placental malaria among 
patients in the study population of 10.9%. Comparable 
prevalence of 10.3% and 10.5% were obtained by Bassey 
et al.16 and Falade et al.17 in Calabar and Ibadan respectively. 
This finding has confirmed that placental malaria is a 
constant feature in pregnancy in areas where malaria is 
endemic. The prevalence of placental malaria among IPT-
treated patients was 10.6% while that among the control 
was 11.3% (P=0.76). There was no statistically significant 
difference in prevalence between the two groups. This 
was an interesting finding which has revealed that 
although IPT reduces the degree of placental parasitemia, 
it does not completely eradicate placental malaria.18,19 It 
is also reminiscent of the fact that current malaria control 
strategies are targeted at disease control rather than 
disease eradication.19 The mean packed cell volume among 
IPT-treated parturients was 34.37%±3.12 compared to 
the mean packed cell volume of 33.34%±4.17 among the 
control group (P=0). The prevalence of anemia among the 
control group was 11.7% compared to 3.1% among the 
IPT-treated group. The difference was highly statistically 
significant (P=0). These results have confirmed the 
effectiveness of IPT in the prevention of maternal anemia 
in pregnancy.16,17 Anemia from placental malaria results 
largely from sequestration of parasitized red blood cells at 

Table 4: Umbilical cord parasitemia among 
women in the study and control groups
Cord parasitemia IPT treated (%) Control (%)

Present 37 (10.3) 32 (11.3)
Absent 318 (89.7) 250 (88.7)
Total 358 (100.0) 282 (100.0)
IPT – Intermittent preventive treatment

Table 3: Degree of placental parasitemia among 
women in the study and control groups
Parasite count IPT treated (%) Control (%)

1–999 (Mild) 35 (92.1) 15 (46.8)
> 1000 (Moderate to severe) 3 (7.9) 17 (53.2)
Total 38 (100.0) 32 (100.0)
IPT – Intermittent preventive treatment

Table 2: Packed cell volume of women in the 
study and control groups
Packed cell volume (%) IPT treated (%) Control (%)

18–23.9 1 (0.0) 4 (1.4)
24–29.9 11 (3.1) 29 (10.3)
30–35.9 204 (56.9) 153 (54.2)
36–41.9 143 (40.0) 92 (32.7)
> 41.9 0 (0.0) 4 (1.4)
Total 358 (100.0) 282 (100.0)
IPT – Intermittent preventive treatment
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placental parasitemia and cord parasitemia. The ratio of 
cord parasitemia in the IPT treated and control was 1:1. 
This finding was also revealing as it demonstrated that 
IPT had no influence on the transplacental transmission of 
malaria in the study population. This result suggests that 
IPT may not be effective in the prevention of congenital 
malaria. This finding however contrasted with results from 
Lagos and Maputo-Mozambique where the ratio of cord 
parasitemia between the IPT treated and control were 1:3 
and 1:12 respectively.21,25 The reason for this disparity is not 
clear. It should also be noted that the mechanism of action 
by which transplacental transmission of malaria occurs is 
not very clear at the moment.

CONCLUSION

Intermittent preventive treatment of malaria in pregnancy 
with sulfadoxine–pyrimethamine combination was 
associated with significant reduction in placental 
parasitemia among women in the IPT-treated group, 
although it did not completely eradicate placental 
malaria in the treatment group. There was no significant 
correlation between the degree of placental parasitemia 
and packed cell volume. Similarly, there was no significant 
correlation between the degree of placental parasitemia 
and cord parasitemia. The need for a study that would 
assess the effect of placental parasitemia on perinatal 
outcome has become imperative. The use of suphadoxine–
pyrimethamine combination in intermittent preventive 
treatment of malaria in pregnancy should however be 
encouraged till a better substitute is found.
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