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Abstract
Malaria is a serious public health problem in tropicsl and subiropical regions of the
world with far reaching medical, social and economic consequences. Malaria during
pregnancy is 8 major cause of fetal and maternal morbidity and mortality. This study
was conducted to determine the prevalence of asymptomatic malaria in pregnant
women as well as the risk factors in acquiring asymptomatic malaria in Benin City,
Nigeria. A total of 539 patients were recmiteﬁ for this study. They consisted of 439
pregnant women attending clinics and 100 non-pregnant apparently healthy women
served as conirols. The age of the study gsmﬁcipants T ecf gom 21years to 45 years.
Blood specimen was collected from each participant to dstect malaria parasite and (o
determine haemoglobin concentration using standard {echniques. Pregnancy was
significantly associated with asympltomatic malaria {OR=2.442 85%; (Cl= 1.496,
3.987; P=0.0004). Multiparous pregoant women and those who use only insecticide
had significently higher prevalence of asymfltcmatic malaria (P<0.0001 and
P=0.0092, respectively). Age, gestational age, level of education, marital status,
occupation, use of antimalarial, type of antimalarial and source of insecticide-treated
bed nets had no significant effect on the prevalence of asymptomatic malaria amnn%
gregnant women [P>0.05). Pregnant women have a 1 to 4-fold increased risk o
eveloping anaemia than non-pregnant women. Aneemia was associated with
asymptomatic malaria among pregnant women {(OR=2.288; 95%,; CI=1.414, 3.637;
P=0.0009). The prevalence of asymptomatic malaria among pregnant women was
44.87% with multiparous women and those that use only insecticide as preventive
measure haviog higher prevalence of asympltomatic malaria. Measures to reduce
asymptomatic malaria among pregnant women are advocated.

INTRODUCTION

Malaria is recognized as a serious public
health problem in tropical and sublropical
regions of the world with far reaching
medical, social and economic
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consequences. Each year in sub-Saharan
Africa, where 80 - 90% of world malaria
cases occur, approximately 19 - 24 million
women are at risk of malaria and its adverse
consequences during pregnancy. *° Malaria
potentially affects about 50% of the world's
population majority of who live in sub-
Saharan Africa. Pregnant women and the
under-fives form the bulk of iis worst
victims in endemic areas.*”

Malaria and pregnancy are mutually
aggravating conditions. The physiological
and pathological changes in pregnancy due
to malaria have a synergistic effect on the
course of each other. The complications
arising from malaria in pregnancy include
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febrile illnesses, hypoglvcaemia, cerebral
involvement, pulmonary edema and
puerperal sepsis.” Malaria during
pregnancy is a major cause of foetal and
maternal morbidity and mortality.” The vast
majority of women with malaria infections
during pregnancy remain asymptomatic,
and this increases the risk of maternal
anaemia and delivering a low-birth-weight
(LBW) baby.’ In high-transmission settings,
where levels of acquired immunity tend to
be high, P. falciparnm infection is usually
asymptomatic in pregnancy. Yet, parasites
may be present in the placenta and
contribute to maternal anaemia even in the
absence of documented peripheral
parasitaemia. Both maternal anaemia and
placental parasitaemia can lead to low birth
weight, which is an important contributor
to infant mortality.”

Anaemia is the most common
hasmatological manifestation of
Plasmodium infection. It is defined by the
World Health Organization as haemoglobin
conceniration < 1ig/dl in pregnant
women.” Anaemia, which can be mild to
severe, acute or chronic, is one of the
multitudes of complications associated
with parasitic infections.” The relationship
between parasitic infection and anaemia is
a pathogeno-physiologic type  where it is
recognized that certain factors play
irnportant roles. The factors may include
the strain and number of the parasites, the
size and site, metaholic processes of the
parasite, age and level of immunity at the
time of infection, presence of co-existing
diseases or conditions which reduce
immmune responses, malnutrition, and the
life siyle of the person infected.” Anaemiais
said to be the commonest medical condition
in pregnancy with a prevalence of 50%
worldwide.” Omighodun “and Xomolafe st
al. ®* put the prevalence of ansemia in
developing countries including Nigeria at
60% in pregnancy out of which 7% are said
to be seversly anaemic.

Malaria is known to cause increased
haemolysis of parasitized red blood cells of
which the degree of haemolysis depends on
the burden of parasites.” ” The association
of anaemia and asymptomatic malaria in
pregnancy in Benin City is still being
studied. The paucity of data on the risk
factors associated with malaria in
pregnancy with the current reality of
massive malaria interventions necessitated
this study. Against this background, this
study aimed at determining the prevalence
of asymptomatic malaria in pregnant
women in Benin City, Nigeria.

MATERIALS AND METHODS

Study area

The study was conducted at the University
of Benin Teaching Hospital, Benin City,
Nigeria between January and June 2013. Itis
located in the South-South geopolitical
zone of Nigeria. If serves as a referral
hospital to Edo, Delta, Ondo, Anambra, and
Kogi States.

Study population

A total of 539 patients were recruited for
this study. They consisted of 439 pregnant
women attending antenatal clinics and 100
non-pregnant apparently healthy women
served as controls. The age of the study
participants ranged from 21iyears lo 45
years, Patients that refused consent and
those with signs and symptoms (fever,
chills, rigor, nauses, vomiting, headache,
body aches and pains, malaise and
generalized body weakness) of malaria were
excluded. The controls were recruited from
the surrounding community. The study
participants were selected by serial
sampling technique. The protocol for this
study was approved by the Ethical
Comamittee of the University of Benin
Teaching Hospital, Benin City. Informed
consent was obtained from sach participant
prior to specimen collection. A structured
guestionnaire bothering on the
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demographic characteristics was
administered to each participant.
Information obtained included age, parity,
marital status, level of education, and
occupation amongst others.

Specimen collection and processing

About five milliliters of blood was obtained
from each patient, dispensed into ethylene
diamine tetra-acetic acid (EDTA] container
and mixed. Malaria was diagnosed by using
a previously described method.” Briefly,
thick blood films were made from each
blood sample and allowed to air-dry. Slides
were stained in 3% Giemsa stain for 30
minutes, rinsed in tap-water and allowed to
air-dry. The stained films were examined for
malaria parasites by microscopy. A total of
200 fields per film were examined.’

Haemoglobin estimation was determined
using a Sysmex KX - 21 haematology
analyzer (Sysmex Corporation, Kobe, Japan).
Anpemin was defined as a haemoglobin
concentration lessthan 11.0g/1.°

Statistical analysis

The data obtained were analyzed using the
Chi square (X'} test and odd ratios (OR}
analysis using the software INSTAT® (Graph
Pad Software Inc, La Jolla, CA, USA).

RESULTS

Pregnancy is a risk factor for acquiring
asymptomatic malaria [OR=2.442; 95%
Cl= 1.496, 3.987; P=0.0004). With the
exception of parity, where multiparous
pregnant women had significantly
(P<0.0001) higher prevalence of
asymptomatic malaria, other demographics
- age, gestational age, level of education,
marital status and occupation, had no
significant (P>0.05) effect on the
prevalence of asymptormatic malaria among
pregnant women {Table 1},
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The effect of antimalarial usage and other
preventive measures on the prevalence of
asymptomatic malaria is shown in Table 2.
Only pregnant women that use insecticide-
treated bed nets have significantly lower
prevalence of asymptomatic malaria
(P=0.0092). Use of antimalarial, type of
antimalarial used and source of insecticide-
treated bed nets did not affect the
prevalence of asymptomatic malaria
(P>0.05),

Pregnant women have a 1 to 4- fold
increased risk of developing anaemia than
non-pregnant women. In non-pregnant
women, asymptomatic malaria was not
associaled with anaemia, while among
pregnant women asymptomatic malaria
was associated with anaemia (OR=23.268;
059% Cl=1.414, 3.637; P=0.0009) {Table 3).

DISCUSSION

Malaria can cause severe disease in
pregnancy.” The vast majority of women
with malaria infection during pregoancy
remain asymptomatic.® Asymptomatic
malaria in pregnant women has been
reported to cause maternal anasmia and low
birth weight.”

An overall prevalence of 44.87% of
asymptomatic malaria was observed among
pregnant women in this study This is
higher than the 24% observed in
Ouagadougou, Burkina-Faso™ and 3.1% in
Sokoto, Nigeria." However, it is lower than
that observed by Onyenekwe et al. *
Nwagha et al.” and Agan et al. ¥ in which the
reported prevalence ranged from 58.4% to
95.4%. The observed difference could be
due to geographical location even within
the same country. Petri et al.” had reported
among children with diarrhea that the
prevalence of infection wvaries with
gecgraphical locations, regions within the
same country, and even overtime in the
same location and population. Indeed, in
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Table 1: Effect of demographics on the prevalence of asymptomatic malaria

Characteristic No. Tested | No. infected (%) OR 95% CI P value
Preguant women 439 197(44.87) 2.442 1.496, 3.987 0.0004
Non-pregnant women 100 25(25.00) 0.410 0.251, 0.669

Age (year) of pregnant women

<25 33 22(41.51) 0.6296
26-35 324 144{44.44)

=36 62 31(50.00)

Gestational age

First trimester 73 34(46.58) 0.7814
Second trimester 262 114{43.51)

Third trimester 104 49(47.12)

Level of education

Primary 19 8(42.11) 0.2628
Secondary 170 68(40.00)

Tertiary 250 120(48.00)

Parity

Nulliparous 119 57(47.90) <0.0001
Primiparous 182 55(30.22

Multiparous 138 85(61.59)

Maritel status

Single 8 4 (50.00) 1.233 0.304,4.997 0.7686
Married 431 193 (44.78) 0.811 0.200, 3.286
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Oeeupation

Civil servant 183 T8(43.17) 0.4680
Huuse wife 42 21{30.00)

Business womsn 177 TH(43.50)

Student 23 0(42.86)

Applicant 12 B(66.67)

Banker 2 2(100.003

Lawyer 2 1{50.00)

OR=(dd ratic; ClI=Confidence interval; ® P<{0,03

Table 2: Effect of antimalarial nsage and other preveutive measures on the prevalence of

agymplgmatis malaria
Characteristic No. Tested | Ne. infected (36) OF 5% 1 P valne
Use of améipsalarisk
Yes 423 186{43.97) 0,357 0.122,1.045 0.0891
No 16 11{68.75) 2.803 0.957, 8.211
Type of antinalarial nied
Artemizinin BC 270 13%18.15) 0.2457
Chloroguine 128 50(39.06)
Proguanil 30 11{36.67)
Pyrimethamine i1 6(54.55)
Mglsris preventive methods
Insecticide 17 18(58.82} 0.0092
Insecticide treated bed nets 199 74{37.19)
Door & window netting 152 84(55.26)
Use of antialarial 49 19(38.78)
Combined preventive methods 22 10{45.45)
Source of treated nets
Pharmacy 15 F(46.67) .7484
Private hospital 46 15(32.61)
Government hospital 109 40{36.78)
Patent medicine store 23 12(41.38)
* P05
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Table 3: Effect of asymptomatic malaria on the prevalence of anaemia

Subjects No. tested No.with OR 93% CI P value
anaemia (%)

Pregnant women 439 336(76.54) 2.563 1.630, 4.030 <0.0001

Non-Pregnant 100 56(56.00) 0.390 0.248, 0.613

Pregnant women

With malaria 197 166(84.26) 2.268 1.414, 3.637 0.0009

Without malaria 242 1707025 0441 0.275, 0.707

Non-pregnast wemen

With malaria 25 16(64.00) 1.556 0.611, 3.960 (.4853

Without malaria 75 40{53.33) 0.643 0.253, 1.637

* P<0.05

terras of asymptomatic malaria, this has
also been noted.’

Asymptomatic malaria is significantly
associated with pregnancy in the study
(OR=2.442; 95% C(I=1.496, 3.987:
P=0.0004). Pregnancy has been reported to
lower immunity as a result of general
immunosuppression, sustained by elevated
level of ssrum cortisol, which allows fetal
allograft retention but renders the women
susceptible to various infectious diseases.™
This may explain the finding in this study,

In endemic areas, such as Nigeria,
immunity to malaria is acquired in an
exposure-related manner such that the
greatest burden of the disease falls om
younger people.” However, the prevalence
of asymptomatic malaria was not
significantly (P=0.6296) affected by the age
of the pregnant women. A similar picture
was observed for non-pregoant women
{data notshown).

A recent study in Benin City among
pregnant women attending a traditional
birth home did not also find any significant
difference in the prevalence of malaria
parasitacmiainrelation to age.”

The finding that gestational age did not
significantly affect the prevalence of
asymptomatic malaria agrees with a
previous report.” Similarly, level of
education, marital status and occupation of
pregnant women did not affect the
prevalence of asymptomatic malaria.

In this study, asymptomatic malaria was
significantly more prevalent in multiparous
pregnant women than their primiparous and
nulliparous counterparts. This finding is not
111 reement with the findings of Donamba
* where parity had no effect on the
grevalence of asyraptomatic malaria. It has
een reported that Plasmodium falciparum
may get sequestered in the placenta.™ With
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successive pregnancies, women are
exposed to variety of strains of malaria
parasite, and may develop efficient
mechanism to control infection and prevent
disease.”™ * Thus, multiparous pregnant
women may develop more efficient
mechanism to tolerate the parasite without
developing signs and symptoms of illness
corapared to primniparous and nulliparous
preguant woimnen.

It has been reporied that prophylactic use of
antimalarial reduces the prevalence of
asymptomatic malaria among pregnant
women."” The type of antimalarial and the
interval between antimalarial use and
diagnosis of asymptomatic malaria will
determine the efficacy of prophylactic
antimalarial usage amongst other factors. In
this study, use of antimalarial and type of
antimalarial used did not affect the
prevalence of asymptomatic mslaria. We
were unable o accurately determine the
interval between consumption of
antimalarial and diagnosis of asymptomatic
malaria. It is possible that resistance to the
used antimalarial are present in the parasite
as over the counter sales of antimicrobial
agents are rife in our community and have
been implicated as possible reasons for
increased antimicrobial resistance chserved
in the country.™ ™ However, further studies
are needed to verify this.

Pregnant women who use insecticide-
treated bed nets as malaria preventive
measures had the least prevalence of
asympiomatic malaria (37.19%) compared
with those that use other methods. Use of
insecticide-ireated bed net is a recognized
effective means of preventing malaria
infection. Thus, insecticide treated bed nets
should be made available foc pregnant
women to reduce the prevalence of
asymptomatic malaria. The insecticide-
ireated bed nets may be obtained from any
source as the source of insecticide-treated
bed nets did not significantly (P=0.7484)
affect the prevalence of asymptomatic
malaria among pregoant women.

BCMS UNIBEN TMBR 2014:13(1)

The prevalence of anaemia is significantly
higher in pregnant women compared with
non-pregnant women and anaemia is
associated with pregnancy. This agrees
with previous reports of Oladeinde et al.™
The cause of anaemia in pregnancy is
multifactorial and includes haemodilution,
infections, inadequate ervthropoiesis,
amongst others.”” * Malaria has been
reported as the leading cause of anaemia
among pregnant women in our
environment.” This was observed in this
study where asymptomatic malaria was
significantly associated with anasmia
among pregnant women and agrees with
previous reports.” " ** Among non-pregnant
women, the prevalence of anasmia was
higher in those with asymplomatic malaria,
though the difference was not significant.
This may indicate that asymptomatic
malaria is not a significant contributor of
anaemia among apparently healthy non-
pregnant women. Anaemia has been
observed among apparently healthy
Nigerians and worsening econOmy Wwas
suggested as a possible reason.™

CONCLUSION

The prevalence of asymptomatic malaria
among pragnant women was 44.87% with a
1 to 4-fold increased visk of acquiring it.
Prevalence of asymptomatic malaria was
higher among multiparous women and
those who use only insecticide as
preventive measures. Anaemia was
associated with asympiomatic malaria.
Measures to reduce asymptomatic malaria
and associated sequelae are advocated.
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