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ABSTRACT 

Malaria, a disease  caused  by  an  infected  female  Anopheles  mosquito,  is  completely  

preventable, treatable  and  curable.  The  disease  is  considered  not  just  a  regional  but  

global  priority  with  a  death  toll  of  about  400,000  people  globally every year. The 

most vulnerable group to malaria and its negative consequences are the pregnant women 

and children under the age of five years. In pregnancy, malaria predisposes expectant 

mothers to an  increased  risk  of  anaemia,   spontaneous   abortions,   stillbirths,   

premature   deliveries,   intra-uterine growth  retardation  and  low  birth  weight  babies,  

and  these  are  all  important  causes  of  infant  mortality. Accordingly, malaria during 

pregnancy remains a serious public health problem. The aim of this study was to ascertain 

the occurrence of malaria and possible risk factors for malaria infection among pregnant 

women in Nigeria. Nigeria, with a population of over two million, is the most populous 

country in Africa and occupying seventh position in the world.  In Nigeria, there are about 

110 million clinically diagnosed malaria cases and 300,000 malaria-related childhood 

deaths annually.  Malaria  in  Nigeria,  which  already  overburdens  the  already  weakened  

health  system,  adversely  affects  the  social  and  economic  sectors of the country. 

Pregnant women are among the most susceptible to malaria infection. Knowledge of their 

malaria infection status is an important yardstick to measure the effectiveness of any 

malaria control programme. 
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INTRODUCTION 

Malaria infection during pregnancy is a 

major public health problem in tropical 

and subtropical regions throughout the 

world. The burden of malaria infection 

during pregnancy is caused mainly by 

Plasmodium falciparum, the most 

common malaria species in Africa [1] 

cited in [2]. Uneke [3] stated that a 

number of factors influence the 

prevalence of placental malaria in 

pregnant women, including maternal age, 

gravidity, use of prophylaxis, nutrition, 

host genetics, and level of antiparasite 

immunity, as well as parasite genetics and 

transmission rates. Different studies have 

been carried out to determine the 

prevalence of malaria parasite in 

pregnancy. Adefioye et al., [1] carried out 

a study to examine malaria parasite 

infection in pregnant women in relation 

to their behaviour and social pattern of 

living as they affect their exposure to 

malaria parasite infection. The study 

subjects consisted of 250 pregnant 

women who came for their ante-natal visit 

at Ladoke Akintola University of 

Technology Teaching Hospital, Osogbo [4, 

5, 6, 7]. The women were of varying age 

ranging from 20-40 years and also of 

different status, the prevalence of malaria 

parasite in pregnant women according to 

age were as follows: Of the 250 samples 

examined, 180 (72%) had malaria parasite 

in their blood [8, 9, 10, 11, 12]. The age 

group 36-39 years recorded the highest 

prevalence rate of 88.2%, followed by age 

group 32-35 years 76% prevalence rate. 

According to educational status of the 

women, the illiterate pregnant women had 

the highest prevalence rate of 78.3%. The 

least prevalence rate was recorded among 

educated patients (54.4%) with 550 mean 

parasite density [13, 14, 15, 16, 17, 18].  

According to the study conducted by 

Bassey et al [4] cited in Emenike [2] on the 

profile of malaria in pregnant women 
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attending antenatal clinics in rural 

community in Nigeria, out of the 1400 

pregnant women they screened, 1035 

(73.9%) had detectable p. falciparum in 

their peripheral blood sample. The 

highest malaria prevalence in their study 

was among primigravidae (55.8%) 

followed by those having second 

pregnancy (28.9%) and multigravidae 

(15.3%) respectively. The prevalence of p. 

falciparum among pregnant women was 

highest in the first trimester 41.3%, and 

showed decline to 30.0% and 28.7% in the 

second and third trimesters respectively 

[19, 20, 21, 22]. Consequently, this study 

aims to ascertain the occurrence of 

malaria and possible risk factors for 

malaria infection among pregnant women 

in Nigeria. Nigeria, with a population of 

over two million, is the most populous 

country in Africa and occupying seventh 

position in the world.  In Nigeria, there 

are about 110 million clinically diagnosed 

malaria cases and 300,000 malaria-related 

childhood deaths annually [23, 

24,25,26,27].  Malaria  in  Nigeria,  which  

already  overburdens  the  already  

weakened  health  system,  adversely  

affects  the  social  and  economic  sectors 

of the country. Pregnant women are 

among the most susceptible to malaria 

infection. Knowledge of their malaria 

infection status is an important yardstick 

to measure the effectiveness of any 

malaria control programme. 

Maternal Risk Factors associated with Malaria 

Maternal factors associated with the risk 

of malaria in pregnancy include maternal 

age, parity and gestational age. It is well 

established that younger women 

(primigravidae and multigravidae), 

particularly adolescents, are at higher risk 

of malaria infection than older women [5; 

6] and this is independent of parity. Parity 

also affects the risk of malaria as 

primigravidae are  at  higher  risk  than  

multigravidae [6; 7] though less  in  low  

transmission  settings, while  in  epidemic 

areas, the risk is not affected by parity 

[8].  Most of the available data on malaria 

relate to the second and third trimesters 

[9; 10].  The  peak  of  malaria  prevalence 

seems  to  occur  during  the  second  

trimester [11]. Studies on malaria burden 

in the first trimester of pregnancy are 

scarce, but it is believed that the rates are 

similar to that of the second trimester. 

However, considering the difficulty of 

collecting this information   (pregnant 

women start to attend the antenatal clinic 

after the first trimester), and of 

determining the gestational age with 

accuracy, it is unclear   whether   the   

risk   starts   to increase towards the end 

of the first trimester.  

Effects of Malaria Infection 

The  effect  of  malaria infection during 

pregnancy will depend on the degree of  

acquired  immunity,  which  in  turn  

depends  on  the intensity of 

transmission.  

Maternal Effects 

Where transmission is stable, such as in  

most  of sub-Saharan Africa,  most 

infections  are asymptomatic  but  

increase  substantially  the  risk  of 

anaemia [12]. This  occurs  over  a  

background  of physiological  anaemia  of  

pregnancy  due  to  increased blood  

volume.  Both symptomatic and 

asymptomatic infections can cause 

anaemia. Severe anaemia is more often 

observed in stable transmission settings 

[13], and more in primigravidae than in   

multigravidae.  Malaria  infections  in  the  

first  or  second  trimester  of pregnancy 

increase the risk of anaemia,  though one 

study  reported  an  increased  risk  also  

for  infections occurring  in  the  third  

trimester [14]. Preventing malaria 

infection by intermittent preventive 

treatment during pregnancy (IPTp) 

reduces the risk of anaemia.  Where 

malaria transmission is unstable, malaria 

can cause maternal anaemia [15], more in 

primigravidae than in  multigravidae  and  

for  falciparum  infections more than for 

vivax infections [15].  Nevertheless, 

severe anaemia is less common in these 

settings. In places where malaria 

transmission is stable, little is  known  on  

the  importance  of  malaria  infection  as  
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a cause  of  miscarriage.  Where malaria 

transmission is unstable, malaria as a 

cause of miscarriage seems more 

common, as the majority of infections 

evolve towards a clinical   attack   with   

fever,   which   may   by   itself determine 

miscarriage. Indeed, non malarial fevers 

also independently increase   the   risk   

of   miscarriage.  Maternal mortality 

associated to malaria is probably under-

reported.  Malaria  was  an  important  

cause  of maternal  death  in  some  

studies,  while  in  others  it was  not  as  

frequent. For instance, the substantial 

reduction in maternal   mortality   

observed   in   Thailand   after   the 

implementation  of  early  detection  and  

treatment  of malaria    suggests    that    

malaria    is    an    important contributor 

to maternal mortality [16].  When not a 

direct cause of death (severe malaria), 

malaria in pregnancy is often reported as 

co-morbidity, e.g. with eclampsia, in 

conditions associated with maternal 

mortality.  

Perinatal Effects 

Malaria increases the risk of low birth 

weight (LBW), [17] particularly in 

primigravidae,  and  this  risk  seems  to  

be  higher  for infections in first or 

second trimester, though in one  study  

this  was  true  also  for  infections  

occurring late   in   pregnancy.  In   high   

malaria   transmission settings,  such  an  

effect  is  due  to  intrauterine  growth 

retardation  (IUGR)  rather  than  pre-term  

delivery,  as most  infections  are 

asymptomatic.  A meta-analysis of cross-

sectional   data   in   Africa,   showed   

malaria prevention in pregnancy is 

associated with 21% (95% CI= 14-27) 

reduction in LBW.  In unstable 

transmission settings, preterm deliveries,  

still  births  and  neonatal  deaths  have  

been associated  with  malaria [15].  

P.vivax infections  are  also associated  

with  LBW,  and  this  effect  appears  to  

be similar  in  all  pregnancies.  In  women  

with  a  single infection   of P.vivax or 

P.falciparum detected   and treated  in  

the  first  trimester,  no  significant  effect  

on gestation  or  birth  weight  was  

observed  compared  to women who also 

attended in the first trimester but who 

never had malaria detected in pregnancy 

[16].  

New Born and Infant Effects 

Fewer studies on malaria   in   pregnant   

women   have   evaluated   infant 

outcomes. Congenital malaria can occur 

in the neonatal period and can contribute  

to  infant  morbidity  and mortality [18].  

Placenta malaria, especially active 

infection   has   been   linked   to   

neonatal   and   infant mortality. A recent 

study in The Gambia has shown that   

malaria   infection   during   pregnancy   

influences infant’s   growth,   

independently   of   LBW [19].  It   also 

increases   the   risk   of   infant’s   death   

and   perinatal mortality, by causing LBW 

[3].  This is confirmed by the reduction 

neonatal mortality, up to 60%, observed 

after the implementation of preventive  

interventions targeted to pregnant 

women, e.g. intermittent preventive   

treatment.  In   primi-   and   secundi-

gravidae, malaria prevention with IPTp or 

insecticide-treated bed nets  was  

significantly  associated  with  a 18% 

decreased risk of neonatal mortality.  

Pathophysiology 

Pregnant women are at higher risk of  

contracting malaria   than   non-pregnant   

women.   This   increased susceptibility 

can be explained by the  immunological 

changes induced by pregnancy, by 

hormonal factors, and by the higher 

attractiveness of pregnant women to 

mosquitoes [10].  In addition,  P.  

falciparum –infected erythrocytes   in   

pregnant   women   bind   to   specific 

receptors,   i.e.   chondroitin   sulphate   A   

(CSA),   and sequester  in  the  placenta.  

They rarely bind  to  the other   two   

commonly   described   receptors   in   

non-pregnant  individuals,  i.e.  CD and  

the  intracellular adhesion   molecule   

(ICAM-1).   In   pregnancy,   the parasite 

antigens expressed on infected 

erythrocytes are collectively known as 

variant surface antigen- pregnancy   

associated   malaria   (VSA PAM).   They   

are different    from    those    expressed    
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in    non-pregnant individuals  and in  

stable transmission  settings  are not 

recognised  by  the  immune   system,  

explaining   the higher  risk  in  

primigravidae.64 The  binding  of  the 

variant  surface  antigen  (VAR2CSA)  with  

chondroitin sulphate  A  has  been  

implicated  in  the  pathology  of 

falciparum  malaria  in  pregnancy [19].  

The  VAR2CSA belongs to  the  family  of  

the  erythrocyte  membrane protein 

(PfEMP1), is encoded by the var2csa gene 

and its expression  has  been  described  

in  pregnant  women with  falciparum  

malaria.  Levels  of  anti-VAR2CSA specific 

IgGs increase with parity, cannot be found 

in men  and  are  associated  with  a  

favourable  pregnancy outcome  so  that  

the  malaria  risk  decreases  with 

increasing  parity.  Besides  the  antibody  

responses  to VSA PAM,   cytokine   

responses   such   as   Th1,   Th2, 

interleukins, TNF and regulators, IFN 

gamma, and monocytes [20] have  been  

observed  in  pregnant  women with  

malaria.  Rosetting,  a  phenomenon  

consisting  of parasite-free erythrocytes 

surrounding parasite-infected 

erythrocytes  and  commonly observed  in 

non-pregnant individuals, has been 

implicated in the pathogenesis of severe   

malaria  but   is   uncommon   in   

pregnant women with falciparum malaria.  

The   sequestration   of P.   vivax in   the   

placenta, though  until  recently  thought  

not  to  occur,  has  been described [21],  

with  the  involvement  of  ICAM-1  and 

CSA as receptors. The effects of hormonal  

changes  on  pregnancy associated 

malaria have been described in few 

studies and are subject to debate. 

Increased cortisol levels have been 

associated   with   increased   risk of 

malaria in pregnant women. The 

increased attractiveness of pregnant 

women to mosquitoes may be explained 

by physiological and behavioural   

changes   occurring   during   pregnancy. 

Physiological changes include increased 

exhaled breath and increased abdominal 

temperature that may render pregnant 

women more easily detectable by 

mosquitoes. Behavioural  changes  are  

represented  by  the  fact  that pregnant  

women  urinate  twice  as  frequently  as  

non- pregnant women, resulting in an 

increased exposure to mosquito bites at 

night because they have to leave the 

protection of their bed nets [11]. Malaria-

associated placental changes have been 

described for stable and unstable   

transmission settings [16].  They include 

presence of parasites, inflammatory 

changes and hemozoin (pigment) 

deposition.  Placental changes have  been  

characterized into  four  levels,  i.e.  acute  

(parasites  present,  malaria pigment  

absent),  chronic (parasites and  malaria 

pigment   present), past  infection  (no   

parasite   but pigment  present)  and  no  

infection  (both  parasites  and malaria 

pigment absent) [22].  

Clinical Presentation 

Diagnosis 

The diagnosis of  malaria  in  pregnancy  

is essential to prevent its deleterious 

effects to the mother and  the  foetus.  

Unfortunately,  the  clinical  signs  of 

malaria  in  pregnant  women  are  usually  

non  specific, and  where  transmission  is  

stable,  most  infections  are 

asymptomatic.   Therefore,   suspected   

malaria   cases should  be  confirmed  by  

parasitological  diagnosis [23], usually  by  

microscopy  and/or  rapid  diagnostic  

tests. Nevertheless, other methods such 

as PCR and placental histology  can  be  

also  used,  though  the  latter  can  be 

done  only  after  delivery  so  that  it  

cannot  be  used  for the  management  of  

infections  occurring during pregnancy. 

Microscopy is one of the most widely 

used methods for diagnosing malaria, 

including during pregnancy. It has some 

advantages such as the   possibility   of 

determining the parasite density and 

species. However, its major disadvantage,  

besides  the  need  of  a  regular power 

supply, is its sensitivity, which cannot go 

below 10-15  parasites   per   μl.   
Therefore,   a   substantial proportion  of  

infected  pregnant  women  would  not  be 

detected because of extremely low 

parasite densities or of  parasites  

sequestered  in  the  placenta,  though  

both conditions have deleterious effects 
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on the mother’s and her offspring’s 

health.  Rapid diagnostic tests (RDT), 

detecting circulating malaria antigens can 

also be  used.  Generally,  the sensitivity  

of  RDTs  for  the  diagnosis  of  malaria  

in pregnancy is lower than that of 

microscopy. However, the  time  needed  

for  the  diagnosis  is  shorter  than  for 

microscopy  and  the  training  required  

for  their  use  is minimal.  Although RDT  

can  detect  malaria  antigens, they cannot 

estimate the parasite density. The 

sensitivity of RDT on peripheral blood 

using peripheral microscopy  as  a  

reference  test  is  estimated  at  81% (95%  

CI=   55-95),   and  the   sensitivity  of   

RDT   on placental   blood   was   81%   

(95%   CI=   62-92)   using placental 

microscopy as the reference.  PCR, which 

detects parasite DNA, can also be used for 

the diagnosis of malaria infection but is 

not readily available in  health  facilities.  

In stable transmission settings, the 

sensitivity of PCR was >80% when using 

microscopy as the reference [24]. PCR 

sensitivity has not been estimated against 

placental histology as reference test.  

Severe Malaria 

Severe malaria in pregnancy is more 

common in unstable transmission 

settings because  of the lower immunity 

pregnant women have. Generally, women 

in the second and third trimesters of 

pregnancy are at a higher risk of 

developing severe  malaria compared to 

non-pregnant adults. In low transmission 

settings,   severe   malaria   in   pregnancy   

is   usually associated   with   pulmonary   

oedema,   hypoglycaemia and severe 

anaemia. Mortality in pregnant women 

with severe malaria and treated with 

either  artesunate  and quinine varied 

between 9% and 12% [25]. 

Prevention and Treatment 

Prevention 

The  most  widely  used  interventions  to 

prevent  malaria  in  pregnancy  are  

insecticide-treated bed  nets  (ITN),  

including  Long-Lasting  Insecticidal Nets 

(LLINs), and intermittent preventive 

treatment in pregnancy (IPTp). While  ITNs  

have  shown  a  substantial  reduction  in 

malaria morbidity and mortality in 

children (Leenstra, et al, 2003) in 

pregnant women, it has been associated 

with a decrease in  maternal  parasitaemia  

(38%),  anaemia  (41%)  and LBW    (28%),  

and    47%    reduction    in    maternal 

anaemia.  In  one  study,  there  was  no  

evidence  of  a reduction in anaemia and 

parasitaemia. IPTp is the administration 

of therapeutic doses of an antimalarial, 

currently sulfadoxine-pyrimethamine (SP), 

at least twice during pregnancy, in the 

second and third trimester, irrespective 

of the presence of a malaria infection.  

The WHO recommends its  use  and  many 

sub-Saharan African countries have 

included it in their malaria control    

program. In stable transmission settings, 

many trials have shown that SP given as 

IPTp is efficacious  in  preventing  the  

adverse  consequences of malaria during 

pregnancy [6]. However, SP resistance  

represents  a  major  threat.  A  study  in 

Benin   has   showed   that,   despite   the   

presence   of molecular markers of 

resistance, SP remained efficacious.  This  

has  been  confirmed  by  a  review 

reporting that IPTp with SP is effective up 

to a certain level   of   SP   resistance.  

Nevertheless,   finding   an alternative   to   

SP   for   IPTp   is   important. Mefloquine   

(MQ),   thanks   to   its   long elimination 

half-life, could be a good alternative to SP 

as it would provide a long post-treatment 

prophylactic period.  Indeed,  a  trial  in  

Benin  showed  that  for  IPTp MQ was as 

good as SP in preventing LBW. MQ was 

more   efficacious   than   SP   in   

preventing   placental malaria,   clinical   

malaria   and   maternal   anaemia   at 

delivery.  However,  MQ  was  less  well  

tolerated  than SP,  potentially  

compromising  its  large  scale  use  as 

IPTp.  There is  no  evidence  that  one  of  

the  methods  is better than the other [13] 

and the combined use appears tobe better 

than individual use. A different approach 

however, is systematic screening for 

malaria infections at regular intervals and 

treatment of the positive women, which 

may be more appropriate in settings 
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where malaria transmission is low and the 

risk of infection between antenatal visits 

is also low. Similarly, it is recommended 

that pregnant women with malaria are 

treated after parasitological confirmation 

of the diagnosis, reducing the 

unnecessary   exposure   to   antimalarials   

of   both   the mother and the foetus. 
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