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Abstract 
Objective: To determine the relationship between placental malaria infection 
and pre-eclampsia in a holo-endemic zone. Design: Prospective case-control 
study. Materials and Methods: One hundred and twenty seven (127) preg-
nant women with a diagnosis of pre-eclampsia in labour or having caesarean 
section served as cases while controls were 127 normotensive parturient 
women. They were recruited from the maternity unit of Ifako Ijaiye and Isolo 
General Hospitals, Lagos that served as secondary care centers. At delivery, 
either spontaneous vaginal delivery or by caesarean section, a 2.0 cm × 2.0 cm 
placenta tissue was cut with scalpel and fixed in 10% formaldehyde in a spe-
cimen bottle and sent to the pathologist. Following this, 2.5 mls of Cord 
blood and 2.5 mls of the maternal venous blood were taken into separate 
EDTA bottles properly labeled at delivery, samples were sent to the 
haematology laboratory immediately for peripheral thick film smear for ma-
laria parasite. Results were obtained from the laboratory and together with 
data from the case files, they were entered into SPSS version 16 for analysis. 
Independent Student t-test was used for significance for continuous variables 
while Chi-square was used for qualitative data. The significance was set at 
0.05. Results: There were statistically significant differences between the cases 
and controls regarding the maternal age, number of pregnancies, p < 0.05 but 
none in the gestational age at delivery and birth weight, p > 0.05. There was 
statistically significant difference between the two groups regarding the diag-
nosis of placental malaria as well as past history of alcohol intake and occupa-
tion, p < 0.05. Binary logistic regression analysis showed that chronic placenta 
malaria infection was an independent risk factor for preeclampsia. Conclu-
sion: Placental malaria infection was more common in patients with preec-
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lampsia than their matched normotensive patients in our environment. At 
the same time, chronic malaria was found to be an independent risk factor for 
preeclampsia. More concerted efforts by all stake holders should be geared 
towards primary prevention together with early diagnosis and treatment of 
malaria especially in early pregnancy. This may reduce the incidence and 
complication of preeclampsia in our environment. 
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1. Introduction 

Malaria is a life-threatening parasitic disease transmitted by female anopheles 
mosquitoes. Today approximately 40% of the world’s population mostly those 
living in the world’s poorest countries are at risk of malaria [1]. Today malaria is 
found throughout the tropical and sub-tropical regions of the world and causes 
more than 300 million acute illnesses and at least one million deaths annually [1] 
[2]. Pregnant women and their unborn children are also particularly vulnerable 
to malaria, which is a major cause of perinatal mortality, low birth weight and 
maternal anaemia [2]. Although adult living in endemic areas acquires a protec-
tive immunity against developing severe malaria, women are susceptible to ma-
laria pathogenesis when they become pregnant, especially in the first pregnancy. 
The clinical symptoms (syndrome) of what is termed maternal or Placental Ma-
laria may include premature delivery, intrauterine growth restriction, stillbirth, 
abortions, maternal anaemia and death of the mother and the newborn [3] [4] 
[5]. The reason for the severe pathology associated with maternal malaria is the 
massive infestation of the placenta with Plasmodium falciparum Erythrocytes. 
The parasitized erythrocytes sequester in the placenta capillaries, which results 
in hypoxia, inflammatory reactions and chronic intervillositis. 

 While the placenta of infected women may be infested with parasitized eryt-
hrocytes, with parasite densities sometimes exceeding 50% of the total placenta 
erythrocyte count, the peripheral blood may remain free of parasites [3] [4]. This 
implies that the absence of peripheral malaria parasitaemia may not mean the 
absence of malaria Placenta infection. Sequestration of infected erythrocytes in 
the placenta is a virulence factor exclusively displayed by Plasmodium falcipa-
rum, and not observed for other human malaria parasites [6]. Malaria is the 
most frequent in first pregnancy [7], peaking between 13 and 16 weeks, and de-
clining toward term. 

Pre-eclampsia is another problem that is common in Sub-Saharan African and 
causes many deaths during pregnancy. It is defined as high blood pressure 
(hypertension) and protein loss in the urine. Preeclampsia is a disorder of wide-
spread vascular endothelial malfunction and vasospasm with clinical manifesta-
tion after 20 weeks’ gestation and can present as late as 4 - 6 weeks postpartum. 
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In developing nations, the incidence of the disease is reported to be 4% - 18% 
[8] [9], with hypertensive disorders being the second most common obstetric 
cause of stillbirths and early neonatal deaths in these countries [10]. It is also a 
major cause of maternal mortality and morbidity. The causes of pre-eclampsia 
are unclear, but many factors are probably involved. Among the theories that 
have been proposed is that of the inflammation of the placenta that might play a 
part and that this effect may affect both the mother and the fetus. Seasonal 
changes in the incidence of pre-eclampsia have been described in tropics, which 
are consistent with malaria transmission periods [11]. 

While some of these studies have reported the association between malaria 
and pre-eclampsia and malaria and hypertension during pregnancy [12] [13], 
other studies failed to find a significant association between malaria and 
pre-eclampsia [14] [15]. Furthermore, some of these studies did not differentiate 
between pre-eclampsia and other types of hypertension. 

In tropical countries, malaria and hypertension are common diseases of preg-
nancy. They have physiopathologic similarities such as placenta ischemia, endo-
thelial dysfunction, and production of proinflammatory cytokines. Recent find-
ings suggested their possible link [16]. 

Placental histology is considered the “gold standard” for malaria diagnosis in 
pregnancy for epidemiological or biological study purposes because it can show 
signs of active, chronic and past infections [17] [18]. 

However, due to limited technical expertise, such testing is rarely available in 
holoendemic areas like ours. Most studies in Sub-Saharan Africa have relied on 
the results of the placental smear, the sensitivity of which is low compared with 
the placental histopathology. 

We have therefore conducted this study to assess the relationship between 
placental malaria infection and preeclampsia in our environment where the two 
conditions occur commonly. 

2. Materials and Methods 
2.1. Study Site 

This is a case control prospective, study carried out at the Obstetrics and Gy-
naecology Department of Lagos State University Teaching Hospital (LASUTH), 
using its two Maternal and Child Care units of Isolo General Hospital, and Ifa-
ko-Ijaiye General Hospital, January to December 2017. Both serve as tertiary re-
ferral centres. They were either in labour or having Caesarean section. 

Ethical clearance was obtained for this study from the ethical clearance com-
mittee of Lagos State University Teaching Hospital Ikeja. All participants were 
fully informed about the study. They were told clearly about their right to with-
draw from the study for whatever reasons at any stage of the study without pe-
nalty. 

2.2. Sample Size Determination 

The sample size was determined by applying the formula for comparison of two 
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proportions: [19] 
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where n = the desired minimum sample size for each group. 
u = One-sided percentage point of the normal distribution, corresponding to 

1—the power. 
v = Percentage point of the normal distribution, corresponding to the 

(two-sided) significance level. 
p1 = the estimated percentage of an attribute that is present in population 1. 
p2 = the estimated percentage of an attribute that is present in population 2. 
At 95% confidence level, with 80% power, v = 1.96 and u = 0.84. 
p1 = 19.6% and p2 = 7.7% (Percentage of pregnant women with Placental Ma-

laria among those with pre-eclampsia and those without pre-eclampsia respec-
tively in previous study) [20] [21]. 
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The calculate minimum sample size for each group was 127. 

2.3. Study Participants 

The study comprised of 127 asymptomatic pre-eclamptic patients and a control 
group of 127 asymptomatic normotensive patients. Some patients were excluded 
from the study once they denied consent, had history of fever in the last two 
weeks, currently on anti-malarial treatment, had a known medical disorder such 
as sickle cell anaemia or infection like Human Immunodeficiency virus. 
Pre-eclampsia was diagnosed if the patient had a systolic blood pressure of ≥ 140 
mmHg and or a diastolic blood pressure of ≥ 90 mmHg with the presence of 
proteinuria (≥ +1) at gestational age more than 20 weeks. Recruitment of par-
ticipants was done consecutively for those that fulfill the criteria for inclusion in 
the study as preeclamptic while controls were those that were normotensive ad-
mitted for delivery about the same period and consent to the study. 

2.4. Histopathology 

At delivery, within 30 minutes, either spontaneous vaginal delivery or by 
caesarean section, a 2.0 cm × 2.0 cm × 2.0 placenta tissue including the placental 
membrane was cut with scalpel and fixed in 10% buffered formaldehyde in a 
specimen bottle and sent to the pathologist. They were processed and embedded 
in paraffin wax and sectioned onto slides by standard techniques. The placental 
biopsy samples were then processed and were embedded in paraffin wax. In 
every case, paraffin sections 4 mm thick were stained with hematoxylin-eosin 
and Giemsa stain. Because the samples were fixed in buffered formalin, formalin 
pigment formation, which has similar optical characteristics and polarized light 
activity to malaria pigment was not detected. Placental malaria infections were 
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characterized based on the classification of Bulmer et al. [22]; uninfected (no 
parasites or pigment), acute (parasites in intervillous spaces), chronic (parasites 
in maternal erythrocytes and pigment in fibrin or cells within fibrin and/or cho-
rionic villous syncytiotrophoblast or stroma), past (no parasites and pigment 
confined to fibrin or cells within fibrin. 

2.5. Laboratory Procedure 

2.5 mls of the maternal venous blood was taken into separate EDTA bottles 
properly labelled at delivery, samples were sent to the haematology laboratory 
immediately for peripheral thick film smear for malaria parasite. In case of deli-
very in the night, the samples were preserved in the refrigerator till the following 
morning when they were sent to the laboratory. Microscopic examination of 
blood smears was done under oil immersion for parasite detection and 200 high 
power fields were used for the examination before the smear is considered nega-
tive. Parasites were counted against 200 leucocytes assuming an average leuco-
cyte count of 8000 per microlitre of blood. 

The data obtained were analysed using SPSS, version 17.0; a statistical com-
puter program. Independent Students T-test was used to analyze continuous va-
riables while Chi-square was used for categorical data. Binary Logistic Regres-
sion was used to test the independent risk factor for preeclampsia. The level of 
significance was set at 0.05. 

3. Results 

The demographic and other continuous characteristics are shown in Table 1. 
There were statistically significant differences between the two groups regarding 
maternal age, gravidity, p < 0.05 but not in birth weight, p > 0.05. There was no 
significant difference with regards to history of smoking between the two 
groups, p > 0.05. Table 2 showed that there were statistically significant differ-
ences between the two groups with regards to histological diagnosis of acute 
malarial infection and chronic infection, p < 0.05, but not in past infection, p > 
0.05. Parasites and haemozoin pigments were seen in 35 (27%) in the 
pre-eclampsia group while it was seen in 2 (1.5%) of the normotensive group 
with a p-value < 0.05. This was statistically significant. Similarly, active parasites 
were seen in 9 pre-eclamptic patients while absence in the control group. This 
was also statistically significant (p < 0.05). 

Binary logistic regression showed that only chronic placental malaria infection 
was an independent risk factor for placental malaria, p < 0.05 (Table 3). 

4. Discussion 

The major findings of this study were that placental malaria infection was sig-
nificantly associated with and was an independent risk factor for preeclampsia in 
holoendemic region for malaria like ours. We also showed that chronic and ac-
tive malaria infections were significantly more in patients with preeclampsia (27.5% 
vs. 1.5% and 7% vs. 0.0%) respectively. These values are higher than those  
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Table 1. Demographic and other characteristics between the two groups. 

Characteristic Mean ± SD 
Group 1 
N = 127 

Group 2 
N = 127 

Significance 

Maternal age (years) 31.25 ± 5.79 33.02 ± 6.33 p < 0.05* 

Gravidity 2.05 ± 1.29 2.89 ± 1.42 p < 0.05* 

Miscarriages 1.50 ± 0.57 1.33 ± 0.51 p > 0.05 

Gestational age at delivery (weeks) 39.38 ± 1.25 39.28 ± 1.42 p > 0.05 

Birth weight (grams) 3175 ± 0.54 3288 ± 0.41 p > 0.05 

Level of education    

None 8 (6.6) 0 (0) 

p < 0.05* 
1˚ 28 (21.7) 11 (8.8) 

2˚ 64 (50) 45 (35.4) 

3˚ 28 (21.7) 71 (33.8) 

Consumed alcohol 3 (2.3) 12 (9.4) p < 0.05* 

Ever smoked 6 (4.9) 12 (9.8) p > 0.05 

Maternal venous blood positive for 
malaria parasites 

60 (47.5) 3 (2.4) p < 0.05* 

SD = Standard deviation, * = significant statistically. 

 
Table 2. Histopathological diagnosis of placental malaria between the two groups. 

Characteristic.n (%) 
Group 1 
N = 127 

Group 2 
N = 127 

Significance 

Acute infection (active) 9 (7.0) 0 (0) p < 0.05* 

Haemozin (past ) 50 (39.3) 50 (39.3) p > 0.05 

Thickening of basement membrane 13 (10.2) 35 (27.5) p < 0.05)* 

Calcification 69 (54.3) 64 (50.3) p < 0.05* 

Prominent synchytial knots 94 (74) 92 (72.4) p > 0.05 

Parasites/pigments and fibolin (chronic) 35 (27.5) 2 (1.5) p < 0.05* 

* = significant statistically. 

 
Table 3. Logistic regression identifying the risk factors for preeclampsia. 

 B SE Wald df Sig Exp (B) 

Age 0.028 0.022 1.600 1 0.206 1.029 

Ever consumed alcohol −1.030 0.665 2.398 1 0.121 0.357 

Acute malaria infection 6.247 4.462 0.000 1 0.999 516.37 

*Chronic malaria infection 1.060 0.276 14.752 1 0.000 2.887 

Constant −27.174 1.785 0.000 1 0.999 0.000 

* = significant statistically. 

 
of Adam et al. [16] from an area of unstable malaria transmission in Sudan. 
However, the rates of past infection between the two groups (39.3%) were simi-
lar. This is plausible, given the environment from where the study was underta-
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ken. The results of Sartlet et al. [12] are in concordance with ours. Nonetheless, 
some studies found an association between placental malaria infection and ges-
tational hypertension, but not preeclampsia or eclampsia [13]. It is possible for 
placental malaria to be associated with preeclampsia given the similar pathophy-
siology of the two entities namely; placental ischemia, endothelial dysfunction 
and production of inflammatory cytokines. 

Our study also revealed that more patients with preeclampsia had significantly 
higher malaria parasites in the maternal venous and cord blood than normoten-
sive controls. The implication is that these may be used as a possible screening 
for placental malaria infection. However, placental parasitaemia without peri-
pheral parasitaemia may occur in women who have previously been treated with 
clearance of peripheral parasites. On the other hand, peripheral parasitemia 
without placental infection may occur in early malaria infection, especially if 
parasitemia is low. Nonetheless, other studies found no correlation between pla-
cental and peripheral venous parasitemia [20]. 

We also found in our study that some socio-demographics like young age, 
primiparity, low level of education were more common in patients with preec-
lampsia. These are very well established associations [21]. Interestingly, our re-
sult may not support the concept that smoking is negatively associated with 
preeclampsia. 

The limitations of this study were that the patients were not matched and the 
fact that we did not find out whether the patients used insecticide treated nets. 
We also do not know how long these patients have been living in Nigeria. There 
could be a possibility that some of them have not been in malarial endemic re-
gion for years and subsequently could not have developed the malaria immunity 
expected in holo-endemic region. 

5. Conclusion 

In conclusion, chronic placental malaria infection was shown to be an indepen-
dent risk factor for preeclampsia in our environment with stable malaria trans-
mission. We, therefore, advocate that more efforts at prevention through health 
information dissemination should be intensified and at the same time, prompt 
diagnosis and treatment of malaria, especially in the first half of pregnancy 
should be institutionalized. 
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