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ABSTRACT

Pregnancy malaria is a life-threatening condition to the mother, the fetus and the newborn. Since
the implementation of the World Health Organization’s recommendations of specific malaria control
strategies to pregnant women in malaria endemic countries, evaluation studies are needed to

*Corresponding author: Email: thomaskuete @hotmail.com;

Int. J. Trop. Dis. Health, vol. 45, no. 6, pp. 105-116, 2024



Kuete et al.; Int. J. Trop. Dis. Health, vol. 45, no. 6, pp. 105-116, 2024; Article no.lJTDH. 114236

assess the prevalence of malaria in pregnancy. This cross-sectional prospective study was
therefore set to determine the prevalence and associated factors as well as the treatment outcomes
of Plasmodium infection among pregnant women attending antenatal care in three hospitals of
Douala in Cameroon.

Each volunteered pregnant woman received for antenatal care was questioned according to the
study questionnaire to collect sociodemographic data, use of malaria prevention tools and
pregnancy history. Then a laboratory test was carried for Plasmodium detection in the peripheral
blood using microscopy and a HRP2-based rapid diagnostic test. Plasmodium carrying pregnant
women were treated according to the national malaria program scheme followed by post-treatment
follow-up. Data were processed and analyzed using SPSS.20 software. Association of Plasmodium
infection with risk factors was analyzed as univariate using Pearson Chi-square and Fisher Exact
tests considering a P-value < 0.05 as statistically significant.

A total of 487 pregnant women aged between 18 years and 42 years were included in the study.
The prevalence of Plasmodium infection was 3.5% and 4.3% by malaria rapid diagnostic test and
microscopy respectively. Only Plasmodium falciparum asexual stage was detected. Parasite loads
were low. Factors associated with Plasmodium falciparum higher prevalence were being less than
21 years old (0.02), not sleeping under mosquitoe net daily (p=0.04) and having fever during the
pregnancy (p=0.04). Parenteral treatment with either artesunate, artemether or quinine sulfate
showed good efficacy.

Conclusion: Pregnant women attending the antenatal cares harbored low Plasmodium infection
prevalence and loads. Being of young age, not sleeping under mosquitoe bednet daily and having
fever during the pregnancy were predictive Plasmodium falciparum. Plasmodium infected pregnant
women were successfully treated with antimalarial medications recommended by the national
Ministry of Public Health. The authors recommend increasing efforts by health authorities to
strengthen malaria prevention in pregnant women through more adherence to sleeping under ITNs
daily and taking IPT-sp as well as systematic detection of Plasmodium infection at each antenatal
visit.

Keywords: antimalarial treatment, factors, Plasmodium falciparum, pregnancy, Cameroon.

1. INTRODUCTION

Malaria is a preventable and treatable disease
which continues to have a devastating impact on
people’s health and livelihoods around the world
with the huge burden reported in Africa [1,2,3]. In
2017, an estimated 219 million malaria cases
and about 435 000 malaria-related deaths were
recorded, the sub-Saharan Africa accounted for
92% malaria cases and 93% deaths [2,3].
Pregnant women and under five years children
remain the most vulnerable group for malaria
infection. In moderate and high malaria
transmission countries in the WHO African
Region, an estimated 32% pregnancies were
exposed to malaria infection, the west Africa and
central Africa having the highest prevalence of
exposure during pregnancy, the east and
southern Africa having the least prevalence [4].
The problematic nature of malaria in pregnancy
is also of concern in almost all regions of
Cameroon as transmission vary from moderate
to high in the country including the Littoral region

[5].

Plasmodium infected pregnant woman is
particularly at risk of severe and lifethreatening

outcomes like its fetus and the newborn [3,6].
Complications due to Plasmodium infection occur
both among asymptomatic and symptomatic
pregnhant women [7,8,9,10]. Frequently reported
pregnancy malaria related outcomes in
symptomatic mothers include maternal anemia,
placental malaria and maternal death [7,9,10].
The fetus and the newborn born to Plasmodium
infected mother are at high risk of intrauterine
growth retardation, stillbirth, preterm delivery, low
birthweight, neurodevelopmental delay like delay
language development, congenital malaria and
early neonatal death [6,9,11,12,13,14,15].
Peripheral blood Plasmodium infection have
been reported both among symptomatic as well
as asymptomatic pregnant women at antenatal
visits in Ethiopia with higher infection prevalence
among symptomatic [16]. Among the Ethiopian
Plasmodium infected asymptomatic pregnant
women, significant decreased hemoglobin level
was reported [8]. Occurrence of anemia among

asymptomatic pregnant women infected by
Plasmodium called for the need implement
specific interventions  during pregnancy

irrespective to symptomatology status to limit
health consequences of malaria infection in the
mother and offspring.
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To overcome the high burden of malaria
transmission areas, the World Health
Organization (WHO) has recommended in its
strategic plan three specific key interventions in
vulnerable groups namely prevention of
transmission, prevention of morbidity and
mortality, coupled to prompt diagnostic and
treatment of suspected malaria cases as part of
universal health coverage [3,17]. To prevent
transmission of Plasmodium to humans, the
WHO recommended sleeping under a mosquitoe
bednet. In this regard, public health ministries in
malaria endemic countries proceeded through
mass distribution of insecticide-treated bednet
(ITNs) to all at risk groups including and under
five years children coupled to sensitization for
indoor residual spraying (IRS). Distribution to
pregnant women took place at antenatal care
units. Previous reports indicated significant
reduction of pregnancy malaria in many endemic
countries [3,13,17].

For prevention of malaria-related morbidity and
even mortality in pregnant woman, the WHO has
recommended since 2012 in moderate to high
transmission settings of sub-Saharan Africa
chemoprevention with sulfadoxine-
pyrimethamine at antenatal care starting as early
as possible in the second trimester of pregnancy
[3,17]. For this strategy which also named
intermittent preventive treatment in pregnancy
(IPTp), at least three doses IPTp should be given
to all pregnant women at antenatal clinic visit
before delivery. The chemoprevention with
sulfadoxine-pyrimethamine strategy in sub-
Saharan Africa showed significant reduction
maternal anemia, low birthweight and perinatal
mortality among pregnant women who took at
least three doses of IPTp during pregnancy
[7,17]. Increased IPT-sp coverage among
pregnant women in malaria endemic countries
resulted in up to 47.5% low birthweights averted

[4].

The prompt diagnosis and treatment strategy of
malaria cases was considered as the most
effective way to prevent a mild malaria case from
developing into severe disease and even death.
Therefore, the WHO recommends early and
accurate laboratory detection of any suspected
malaria case using a combination of at least
microscopy and a histidine-rich protein-2-based
malaria rapid diagnostic test (HRP2-RDTm)
[3,5,6,18,19,20,21]. Using the two laboratory
methods simultaneously has the advantage to
combine a quantitative method namely
microscopy which determines Plasmodium

species and stages with an easy to make
qualitative and highly sensitive method [1,22].
Prompt diagnosis is advantageous as it enables
gathering knowledge on the prevalence of
malaria in pregnant women with respect to
associate  factors  therefore  helping to
recommend adapted quality of care, malaria
prevention strategies and treatment given to this
vulnerable group during antenatal care.

The three key interventions are implemented in
Cameroon to pregnant women at antenatal care
by the public health ministry since more than a
decade precisely since 2011 for mass distribution
of insecticide treated bednets, and since 2012 for
implementation of the chemoprevention of
pregnancy malaria sulfadoxine/pyrimethamine
[5]. Since the launching of these malaria control
strategies in pregnant women, few evaluation
studies have been conducted so far to assess
the prevalence of Plasmodium infection among
pregnant women as well as the treatment
outcomes in respect of specific therapeutic
options adopted in many African countries.
Previous reports in some African malaria
endemic countries reported moderate to high
prevalence of pregnancy malaria including
Nigeria [23,24,], Ethiopia [25,26] and Ghana [27].
Previous studies among febrile pregnant women
in Cameroon before the launching of the
prevention strategies in 2011 reported high
prevalence of pregnancy malaria in fourth or fifth
category health facilities in almost rural areas of
the south-west region [28]. Data from a second
category health facility in the urban area of
Yaoundé reported a moderate prevalence of
Plasmodium among febrile pregnant women [29].
In almost all studies, the most frequently reported
associated factors to pregnancy malaria were
early pregnancy age, primigravidae, not sleeping
under insecticide treated bednet and insufficient
IPT-sp [23,26,28,29]. According to a hospital-
based study in an urban area of Cameroon
where pregnancy malaria was a risk factor of low
birth weight, taking at least three doses of IPT-sp
was associated to reduced risk of low birthweight
[30].

Previous data in endemic areas of Ethiopia which
reported Plasmodium infection both among
symptomatic and asymptomatic pregnant women
as well as significant hemoglobin decreased
among the Plasmodium infected pregnant
women was indicative that a systematic accurate
and specific laboratory detection of malaria
parasites should be addressed to all pregnant
attending antenatal visits using national
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recommended techniques namely microscopy
and a quality assured malaria diagnostic test. In
this regard, HRP2-RDTm have shown high
sensitivity and specificity in the detection of
peripheral blood P. falciparum infection among
febrile pregnant women including Cameroon
[28,29], Uganda [13]. HRP2-RDTm have shown
high sensitivities as diagnostic tool in the
management of suspected uncomplicated
malaria received in health facilities nationwide
using microscopy as gold standard in Ghana [27]
and Cameroon [31].

This cross-sectional study aimed to assess the
prevalence of Plasmodium infection in pregnant
women in peripheral blood using microscopy
detection in Giemsa-stained blood smears and
«One Step Malaria HRP-II (P.f) and the pLDH
(Pan) Antigen Rapid» combination test as
malaria rapid diagnostic test, as well as identify
factors associated to Plasmodium carriage and
treatment outcomes of Plasmodium carrying
pregnant women.

2. METHODOLOGY
2.1 Study Type, Period and Place

This was a cross-sectional and analytical study
done between 2018 and 2019 in the gynecology
units of three Douala-based healthcare facilities
in Cameroon including two second category
hospitals of the national health pyramid namely
the Laquintinie Hospital of Douala and the
Gynecology-Obstetric and Pediatric Hospital of
Douala, and the Bonassama District Hospital
which is a fourth category hospital. These health
facilities are high standing hospitals with
specialized gynecologists, pediatricians, and
other medical specialists as well as trained
nurses, and trained laboratory technicians.
Laboratory detection of Plasmodium infection
were undergone in the laboratories of these
health facilities and cross checked in the
parasitology laboratory of the Faculty of Medicine
and Pharmaceutical Sciences of the University of
Douala. Douala itself is the economic capital of
Cameroon, located in a stable malaria
transmission area of the Equatorial zone with
four seasons during the year namely two rainy
seasons and two dry seasons.

2.2 Ethical Statement
The protocol of this study was approved by the

Institutional Ethic Committee of the University of
Douala hosted by the Faculty of Medicine and

Pharmaceutical Sciences, the Ethic Committee
of each of the three hospitals, and the Regional
Delegation of Public Health of the Littoral region
in Douala. The Institutional Ethic Committee of
the University of Douala granted an ethical
clearance for this study. Each of the hospitals
and the regional delegation of public health in
Douala gave a research authorization to undergo
the study. During the study, the participation in
the study of each pregnant woman who attended
gynecology units of the study hospitals for either
antenatal visit was sought by a study investigator
through approaching her, presenting and
explaining the study protocol. Each pregnant
woman who volunteered to participate in the
study was asked to sign the study written
informed consent before here inclusion. The
study inclusion criteria included: i) all pregnant
women who attended the gynecology ward for
antenatal visit irrespective of any suspicion of
malaria; ii) who gave a written informed consent
for its participation into the study. Any pregnant
woman who had taken any antimalarial treatment
in the preceding two weeks was not included in
the study.

2.3 Data Collection

For each pregnant who fulfilled the study criteria,
data related to the participant were collected
from her medical file. Then Plasmodium infection
testing was undergone immediately using
peripheral blood drops from a finger prick of the
participant to make a thin and a thick blood
smear for microscopy detection and a
HRP2/pLDH combination malaria rapid
diagnostic test. The microscopy examination of
stained blood smears was chosen because it is
considered as the foremost gold standard for
routine diagnosis of malaria infection in medical
laboratory and research settings since it has the
advantages that it indicates the Plasmodium
specie and the stages, it is quantitative and
therefore provide information required for
Plasmodium detection and follow-up of treatment
efficacy [1,32]. Data collected from the file of the
participant were age, parity, gravidity formula,
gestational age, bednet use, number of antenatal
visits undergone, number of IPT-SP taken during
the pregnancy, history of any fever during the
pregnancy.

Thin and thick blood smears were air dried then
stained with a 10% Giemsa solution, then
examined at high magnification under a light
microscope according to standard laboratory
guidelines [1,32]. Giemsa-stained thick and thin
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blood smears were blinded examined by two
trained microscopists, and discrepant readings
cross-checked by the study investigators.
Microscopy results were expressed as number of
each Plasmodium stage per pl of blood after
examining fields in the thick film for 500 white
blood cells (WBC) considering the results from its
full blood counts as reported in the patient’s file.
A thick blood film was considered negative after
review of 300 high-magnification microscopic
fields. Plasmodium load was then classified as
low (less than 1000 asexual or sexual stage/ul of
blood), moderate (1001 to 2000 asexual or
sexual stage/ul of blood) and high (greater than
2000 asexual or sexual stage/ul of blood).
Prevalence of laboratory-confirmed pregnancy
malaria was also classified as low (less than
10%), moderate (between 10% and less than
20%) and high (greater than 20%).

The «One Step Malaria HRP-II (P.f) and the
pLDH (Pan) Antigen Rapid» combination test
made by Standard Diagnostic (SD) was used for
rapid diagnostic test. This RDT detects
specifically HRP-II of P. falciparum infection and
Lactate Dehydrogenase antigen of infections due
to other Plasmodium species. RDT kits were
procured at the National Center for Essential
Drug Control of the country Ministry of Public
Health. Results of the RDT were read at spot
according to the manufacturer’s guidelines and
recorded as positive or negative.

Outcomes of the
Congenital

2.4 Treatment
Laboratory-confirmed
Malaria Cases

Laboratory-confirmed malaria cases were treated
immediately according to national regulations
trough parenteral administration of
monotherapies using artemisinin derivatives or
quinine sulfate [20,21]. Monotherapy treatment
with artemisinin derivatives were administered
according to one of the following three regimen:
1/ three intramuscular injections of artesunate as
follow: 2.4 mg /kg at inclusion, 12 hours and 24
hours after inclusion, then once daily. 2/
intramuscular injection of artemether once daily
in five consecutive days as follow: 80 mg twice
the first day and 80 mg daily from the second day
to fifth day followed by an Artemether-
Lumefantrine treatment for three consecutive
days. Quinine was administered by intravenous
route as follow: 8.3 mg/kg of quinine each hour
for 7 consecutive days. Parasitological control
tests were done three days, seven days and 14

days after treatment start to assess anti-malaria
treatment efficacy.

2.5 Data Analysis

Data analysis was processed using SPSS.20
software. The data was analyzed in relation to
maternal age, gravidity status, parity, gestational
age, mosquitoe bednet use, IPT-SP compliance
and occurrence of fever during the pregnancy.
Association of malaria infection with risk factors
was analyzed as univariate using Pearson Chi-
square and Fisher Exact Tests considering a P-
value < 0.05 as statistically significant.

3. RESULTS AND DISCUSSION

As indicated in the table below, a total of 487
pregnhant women aged between 18 years and 42
years were included in the study. The mean age
of participants was 30+4.3 years. Pregnant
women aged between 20 years and 30 years
were the most represented group (48.9%) and
those aged between less than 20 years the least
represented  (3.9%). Paucigravidae  were
predominant (49.5%) and primigravidae were the
least represented (20.3%). Pregnant women in
the third trimester were predominant (61%) and
those in the first trimester the least represented
(4.8%). With respect to sleeping under a
mosquitoe bednet daily, pregnant women who
used mosquitoe bednet were predominant
(70%). The proportion of pregnant women who
used a bednet was higher than the 65.5%
national rate in 2018 [20].

3.1 Plasmodium Infection Prevalence and
Parasite Loads

Prevalence of Plasmodium infection was 4.3% by
microscopy and 3.5% through malaria RDT. P.
falciparum was the only Plasmodium specie
detected using both techniques in this study.
Prevalence recorded in this study was low
compared to previous data in Cameroon using
microscopy which reported higher prevalence of
Plasmodium infection in symptomatic pregnant
women up to 69.2% by microscopy and 77.9%
by a HRP2-based RDT in a Yaoundé-based
second category hospital [29], as well as data
from a cohort study in fourth category hospitals in
the South-West region of Cameroon with
prevalence up to 43.2% by microscopy at the first
antenatal visit and 6.8% at the third antenatal
[28]. The low prevalence recorded herein may be
related to inclusion of both symptomatic and
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asymptomatic pregnant participants or to a better
adherence of pregnant women to prevention
measures recommended for prevention of
malaria. In fact, all participants had taken IPTp at
least once. Also, 70% of the participants used a
mosquitoe net, a proportion higher than the
national rate (65.5%) reported by the national
malaria control program [20,21]. However, higher
prevalence obtained by microscopy than RDTm
was of concern since the latest was
recommended by the WHO due to its higher
sensitivity compared to microscopy. Data
recorded was not in line with previous reports in
Senegal [33], in a Yaoundé-based second
category hospital [29] and in Ghana [27] which
indicated higher prevalence with HRP2-based
RDTm than microscopy in laboratory detection of
malaria parasites among symptomatic pregnant
women. The difference in prevalence between
microscopy and RDTs with the studies
mentioned above might be related to either the
fact that pregnhant women included harbored
predominantly low P. falciparum loads, or to any
parasite lineages deletions in genes coding for
HRP2 antigens. In this regard, many HRP2-
based malaria RDTs have been reportedly low
sensitive in the detection of low-density infections
therefore leading to frequent false negative
results [34]. Existence of Plasmodium lineages
deletions in genes coding for HRP2 antigens
could also well explain the least sensitivity of the
HRP2-based RDTm. In fact, previous data in
Erithrea detected Plasmodium lineages deletions
in genes encoding for HRP2 as the main factor of
increasing HRP2/pLDH failure rate to detect
microscopically  confirmed P. falciparum
infections and P. vivax infections in the country
[35].

However, data from this study corroborated
previous report in Indonesia, a country co-
endemic for P. falciparum, P. vivax and P.
malariae where microscopy detected higher but
not significant prevalence of Plasmodium
infection in asymptomatic pregnant women than
RDTm, and higher sensitivity of microscopy than
RDTm using PCR as reference [36]. In a mixed
P. falciparum and P. malariae mixed
transmission area in Central African Republic,
the most common used HRP2 antigen detecting
RDTm namely CareStart™Malaria (Pf)®, SD
Bioline Malaria Antigen (Pf)® and Paracheck
(Pf)®, showed lower sensitivity than microscopy
and that given by the manufacturer [34]. Similar
report of higher prevalence of microscopy than
RDTs in the detection of Plasmodium infections
in pregnant women were reported in Columbia

[37] and Nigeria [24]. However, our data
recorded false negative results with RDTm as
also previously reported in symptomatic pregnant
women in Cameroon who harbored high
parasitemia [29]. Data gathered in this study
corroborated previous data in Eritrea where high
false-negativity rate were recorded with HRP2-
based RDTm among monospecific
microscopically confirmed P. falciparum and P.
vivax up to 80% and 7.7% respectively [35].
Occurrence of such false negative in
microscopically confirmed P. falciparum infected
participants may be due either HRP2 deletions as
reported in Eritrea [35], or to storage conditions as
previously reported in remote areas in Brazilian
amazon Region [38]. Further studies will enable
confirm the main cause of such false negative
results with HRP2-based RDTm.

Regarding the presence of only monospecific P.
falciparum infection recorded by both microscopy
and HRP2-based RDT in peripheral blood
samples of pregnant women at antenatal clinic,
similar result has been reported in previous
studies with microscopy among Cameroonian
pregnant women [28,29,39]. However, using
more sensitive techniques like molecular biology
may have detected more species as reported
earlier in a study among Cameroonian pregnant
women in which PCR detected in addition to P.
falciparum as the leading specie, P. malariae and
P. ovale [39].

Plasmodium parasites loads were predominantly
low (range: 325-1375 asexual stages/ul of
blood). Of the infected participants, 71.4% had a
Plasmodium load less than 1000 trophozoites/ul
of blood, the remaining having more than 1000
trophozoites/ul of blood. These low parasitemia
may be due to use of IPT-SP and could explain
low prevalence recorded with RDT as indicated
in a previous report which in a multi-country
study, found CareStart Malaria HRP-
2/pLDH(pf /pan) Combo Test to be less sensitive
than microscopy in blood samples with
Plasmodium loads less than 1000 trophozoites/pul
of blood [40].

3.2 Associated Factors to Plasmodium
Infection Prevalence

According to table below, age significantly
influenced prevalence of Plasmodium infection.
Plasmodium infection was recorded only among
under 35 years old pregnant women with
significant higher prevalence found among
less than 21 years old participants both by
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Table 1. Prevalence of Plasmodium infection among pregnant women attending antenatal care

in Douala
Factors Sample size Rapid Diagnostic Test Microscopy
(%) Positive Negative Positive Negative

Age groups <21 years 19(3.9) 3(15.8) 16(84.2) 4(21.1) 15(78.9)
21-30 years 238(48.9) 9(3.8) 229(96.2) 11(4.6) 227(95.4)
31-35 years 201(41.3) 5(2.5) 196(97.5) 6(3.0) 195(97.0)
=35 years 29(5.9) 0(0) 29(100) 0(0) 29(100)
Total 487(100) 17(3.5) 470(96.5) 21(4.3) 466(95.7)
P 0.01* 0.02*

Gravidity Primigravidae  99(20.3) 9(9.1) 92(90.9) 9(9.1) 90(90.9)
Paucigravidae  241(49.5) 5(2.1) 237(97.9) 7(2.9) 234(97.1)
Multigravidae 147(30.2) 3(2.1) 145(97.9) 5(3.4) 142(96.6)
P 0.7 0.1

Parity Primiparous 258(53) 12(4.6) 246(95.4) 15(5.8) 243(94.2)
Pauciparous 135(27.7) 4(2.9) 134(97.1) 5(3.7) 130(96.3)
Multiparous 94(19.3) 1(1.2) 94(98.9) 1(1.1) 93(98.9)
P 0.9 0.8

ITN use Yes 341(70.0) 9(2.6) 332(97.4) 9(2.6) 332(97.4)

daily No 146(30.0) 8(5.5) 140(94.5) 12(8.2) 134(91.8)
P 0.05 0.04*

IPT-SP 1 214(44.0) 10(4.7) 204(95.3) 11(5.1) 203(94.9)
2 102(20.9) 5(4.9) 97(95.1) 6(5.9) 96(94.1)
>3 171(35.1) 2(1.2) 169(98.8) 4(2.3) 167(97.7)
P 0.5 0.8

Gestational 1St trimester 62(12.7) 3(4.8) 59(95.2) 3(4.8) 59(95.2)

age 2" trimester 128(26.3) 5(3.9) 123(96.1) 6(4.7) 122(95.3)
3 trimester 297(61.0) 9(3.0) 288(97.0) 12(4.0) 285(96.0)
P 0.3 0.7

Fever in Yes 16(3.3) 6(37.5) 10(62.5) 5(31.3) 11(68.7)

pregnancy No 471(96.7) 11(2.3) 460(97.7) 16(3.4) 455(96.6)
P 0.03* 0.04*

ITN: insecticide treated bednet. IPT-SP: intermittent preventive treatment with sulfadoxine/pyrimethamine

RDTm (p=0.01) or microscopy (p=0.02). These
data were in line with previous report in Ghana
where young age pregnant women were the
most infected group among women with
pregnancy malaria as well as occurrence of
anemia [9], at Plateau Joss in Nigeria with both
microscopy and HRP2-RDTm among
symptomatic  preghant women  attending
antenatal clinic [24] and in Tanzania among
asymptomatic pregnant women by microscopy
[10]. A similar trend was reported in West
Ethiopia where early pregnancy age was
associated with preghancy malaria [26]. Highest
vulnerability recorded in young than older
pregnant women may be related to an acquired
immunity with age. Results from this however
contrasted data from Ekiti state in Nigeria where

primigravidae had the highest prevalence both by
RDTm (7.1%) or microscopy (13.1%) while
multigravidae had the least prevalence
irrespective to the diagnostic technique (p= 0.1).
Data gathered in this study were in accordance
with previous reports among symptomatic
pregnant women at Benin city and Imo state in
Nigeria [23,42] and West Ethiopia [26], and in
Southeast Tanzania among asymptomatic
pregnant women [10] which found primigravidae
as a main risk factor of pregnancy malaria and
anemia. However, these data contrasted with an
earlier report at Plateau Joss and Ekiti state in
Nigeria which found highest prevalence among
multigravidae [24,41].

According to parity, Primiparous were the most

oldest pregnant women had the highest represented (53%) and multiparous the least
prevalence [41]. represented (19.3%). Plasmodium infection

prevalence was highest among primiparous
Gravidity did not significantly influenced irrespective to the diagnostic technique than

prevalence of Plasmodium infection though

pauciparous and multiparous (p=0.8). This
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observation may be related to an acquired partial
immunity in multiparous. A previous report from
Ghana indicated that being nulliparous at the first
antenatal visit as a major risk factor for
pregnancy malaria among pregnant women
attending antenatal visit in health facilities in
Ghana [9].

Gestational age had no significant influence on
the prevalence of Plasmodium infection both by
microscopy (p=0.7) and by RDTm (p=0.3).
However, Plasmodium infection prevalence
showed an increase with gestational age
according to results with RDTm whereas
microscopy detected a decrease. Data gathered
with RDT corroborated previous reports in
Nigeria which found increasing prevalence of P.
falciparum with gestational age among pregnant
women attending antenatal care in Nigeria either
using microscopy alone [23,41,43] or when
combining microscopy and HRP2-RDTm [24].

Data gathered with microscopy corroborated
previous reports with microscopy alone detected
a sharp decrease of malaria prevalence with
increasing antenatal visits or gestational age
among pregnant women attending antenatal care
in the South-West Cameroon [28] and Nigeria
[23,43]. A similar decrease trend of Plasmodium
infection prevalence with gestational age was
reported in Nigeria using both microcopy and a
HRP2-based RDTm [24]. Such a decrease may
be due to previous treatment of malaria cases
found at the first antenatal visits.

In this study, each of the participating pregnant
woman had taken IPT-sp at least once. The
Plasmodium infection prevalence decreased with
increasing IPT-sp doses by RDTm (p=0.5), while
microscopy  detected an increased in
Plasmodium infection prevalence in pregnant
women who had swallowed two IPT-sp followed
by a decrease with increasing IPT-sp doses
(p=0.8). This result encourages to improve the
quality of malaria prevention as earlier reported
in Benin where pregnant women who took at
least three doses of IPT-sp during pregnancy
had significantly reduced chances to born
underweight child [7]. A similar benefit of IPT-sp
on morbidity was reported in Ghana where six
years after of implementation of IPT-sp, a
decrease of 33% and between 43 to 57% was
noticed in anemia and placental malaria
respectively among pregnant women [44].

Prevalence of Plasmodium infection was higher
though not significantly among pregnant women

who did not sleep under an ITN daily irrespective
to the diagnostic test. This finding corroborated
previous reports in Ghana [9], Plateau Joss in
Nigeria [24] and in West Ethiopia [26] where
nonuse of a mosquitoe net was a major
associated factor to pregnancy malaria among
pregnant women attending antenatal visits. This
indicated that, mosquitoe bednet use remain a
powerful tool against transmission of malaria
parasites, therefore sustaining WHO
recommendations. However, a study at Benin
City in Nigeria found no association between
malaria para8sitemia in pregnant women and
use of any malaria prevention method [42].

Plasmodium infection was recorded both among
asymptomatic and febrile pregnant women with
highest prevalence occurring among the latest
group both by RDTm (P=0.03) and microscopy
(p=0.04). The prevalence of Plasmodium
infection both by microscopy and RDT was
higher among symptomatic pregnant women
than asymptomatic. This finding was in line with
previous reports in Ethiopia [8,16]. In a
longitudinal study carried out in a malaria
perennial transmission area in Cameroon, few P.
falciparum parasites carrying pregnant women in
peripheral blood were found symptomatic, all
pregnant women had placental malaria, and
paucigravidity was the main associated factor to
P. falciparum infection and anemia [45].
Presence of Plasmodium infection among
asymptomatic pregnant called for implementation
of systematic screening for detection of
Plasmodium infection in all pregnant women at
antenatal visit irrespective to existence of any
malaria like symptom.

3.3 Antimalarial Treatment Outcomes
among Plasmodium infected Pregnant
Mothers

After antimalarial treatment of Plasmodium
infected pregnant, subsequent microscopy as
well RDTm were negative at the seventh day
follow-up.  Although  Plasmodium infected
mothers were successfully with recommended
antimalarials, prevention of the infection should
be strengthened to prevent occurrence of any
malaria related adverse event. In fact, as
indicated in a systematic review, pregnancy
malaria associated adverse outcomes including
stillbirth, preterm delivery, low birthweight and
placental malaria were still reported in pregnant
women who harbored higher parasitaemia by
WWARN among Plasmodium infected pregnant
women appropriately treated with commonly
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recommended antimalarial drug namely quinine
and artemisinin-based combination therapies
[46]. The magnitude of such adverse outcomes
was not mentioned by the authors. Persistence
of malaria related adverse advents after an
appropriate treatment of detected pregnancy
malaria indicated that effective malaria
prevention in pregnant women remains the main
way to reduce malaria-associated adverse birth
outcomes.

4. CONCLUSION

Prevalence of pregnancy malaria in the antenatal
care unit of the three hospitals of Douala was
low. Infected pregnant women harbored
monospecific asexual Plasmodium falciparum
with predominantly low parasite loads. Young
age, not using insecticide treated bednet and
having fever during pregnancy were associated
with pregnancy malaria. Plasmodium infected
pregnant women were effectively treated using
the national recommended antimalarial. This
study calls for increased awareness of pregnant
women regarding prevention and control
measures of malaria in the study hospitals.
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