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Abstract

Background: Malaria has been a major public health problem in sub-Saharan Africa. Malaria parasitaemia
among pregnant women is associated with adverse maternal and fetal complications. The objective of this
study was to determine the prevalence of malaria parasitaemia among asymptomatic women at booking
and to ascertain their packed cell volume (PCV) at Garki Hospital, Abuja, Nigeria.

Materials and methods: This was a cross-sectional descriptive study of 659 pregnant women recruited
consecutively at the time of booking for antenatal care. Thick film microscopy and thin film for malaria
parasites were performed for all the women. PCV assessment was done using the micro centrifuge method
and comparison was made between women with and without parasitaemia. Descriptive statistics was also

done.

Results: A total of 700 were initially counseled but only 659 gave consent and participated in the study,
given a rate of 94%. The gestational age at first booking ranged between 8-37 weeks. Prevalence of
malaria parasitaemia was 38.8%. Majority of the women had mild parasitaemia and there was statistical

significant difference between mild, moderate and severe parasitaemia. About 53.8% of primigravidae and
18.7% multigravidae were anaemic at booking. The Probability of a woman aged<30 years having malaria
parasitaemia is four times (81.3%) more than those aged>31 years (18.8%). Those with tertiary education
constituted the largest group in the Study (67.2%) and there was association between low parasitaemia and

higher level of" education.

Conclusion: Asymptomatic women with malaria parasitaemia and anaemia are common at booking visit.
Public enlightenment on malaria prevention and female education may greatly reduce high level of malaria
parasitaemia and anaemia among this obstetric population. We recommend screening policy for malaria

parasitaemia at booking.
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Introduction

The importance of malaria in pregnant women and the general
population in Sub-saharan Africa cannot be over emphasized.
Pregnant women have been shown to have an increased
susceptibility to infestation by malaria parasites [1,2,4]. Malaria
eradication has eluded most tropical countries and prevention of
malaria in pregnancy is a major public health challenge [3]. Each
year, tens of thousands of pregnant women in malaria endemic

areas like Nigeria are affected by Plasmodium infestations. It is
an important public health parasitic infestation in the tropics
and tropical Africa bears the greatest burden of the world’s
malaria [2].

Each year in Sub-sahara Africa where 80-90% of the world
malaria cases occur, approximately 19-24 millions of women
are at risk of malaria and its adverse consequences during
pregnancy [4-6]. The disease accounts for 40% of the public
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health expenditure, 50% of outpatient visits and 30-50% of
inpatient admissions in areas of high transmission (stable
malaria transmission) and vast majority of the infestation is
with Plasmodium Falciparum [5,7,19] in regions where malaria
transmission is stable. Majority of the infestations during
pregnancy are said to be asymptomatic, undetected and
untreated with attendant major impacts on the mother and
the unborn fetus. Women in their first and second pregnancies
are most susceptible to Plasmodium Falciparum infestation
[4,8,9]. Mortality and morbidity from malaria are highest in
pregnant women as well as infants and children under the
age of five [10,15-17].

Malaria morbidity accounts for 10-80% of childhood fever,
approximately 30 to 35% of all cases are seen at dispensaries
in the Savanna region of Sub Saharan Africa and 10-30% of all
infants and child death in the same region [11,18]. Consequently
even apparently healthy children in the malaria endemic
regions may harbor the parasite in their blood and these
children may still suffer the long term sequalae of the disease
such as Cognitive impairment and stunting [10,12,13,15-17].

A national Survey conducted in Nigeria in 2000 shows that
malaria caused 48.2% of ailments experienced by pregnant
women presenting to the medical practitioner [20]. Thus
prevention of malaria in pregnancy is a major public health
challenge, an initiative which is encapsulated in the roll back
malaria programme [18,21,22]. In order to relieve the economic
burden caused by the disease in human, a campaign Roll
back malaria (RBM) was initiated in 1998 by the World Health
Organization (WHO), United Nations Children’s Fund (UNICEF),
UNDP and the World Bank with different objectives, one of
which intends to halve the burden of malaria by 2010 [23].

Malaria is also a major cause of miscarriages, preterm labor,
increased uterine activity, intra uterine fetal death and severe
maternal morbidity and mortality [5,7,14,24,25]. It also causes
maternal hypoglycaemia, acute pulmonary oedema, cerebral
oedema and maternal death [7,14,26,27]. Malaria has been
responsible directly or indirectly for 10% of maternal death
in Calabar, 8% in Enugu, 7.8% in Lagos and 8.2% in Kano [27].
A recent study from Mozambique had also indicated malaria
to be responsible directly for 10% of maternal death [29].

Although adult living in endemic areas acquire protective
immunity against developing severe malaria, they become
more susceptible especially when Pregnant [14,27,29,30,31].
Generally, a decrease in cell mediated and humoral immunity
tends to be more severe in primigravidae than in multigravidae
[25,27,32]. The resultant effects are more frequent episodes
of Plasmodium parasitaemia and greater severity of malaria
[4,27,33]. In areas with stable malaria like Abuja (Federal Capital
Territory), the vast majority of infections with P. Falciparum in
Pregnancy remain asymptomatic, undetected and untreated.

The pathogenesis of this severe disease is vast, its effects
on the mother and fetus is its massive systematic placental
invasion with P. Falciparum. Parasitized erythrocytes are
haemolysed and a larger percentage is sequestered into the

placental vasculature. The density of malaria parasitaemia in
the placenta is about two times the density in the peripheral
circulation [2,29,34-36].

Placental Parasitaemia may sometimes exceed 50% of
placental erythrocyte without any parasite in the peripheral
blood [2,34-36]. This therefore leads to retro placental hypoxia,
inflammatory reactions and chronic intervillositis [35,37-39].
It is to be noted at this junction that the severity of malaria is
related to the parasite density rather than clinical presentation
[10,40]. There is higher parasite density in primigravidae than
multigravidae [2,31,35,36,39]. There is also increased malaria
parasite density in grandmultipara, probably due to progressive
loss of immunity in the intervening pregnancies [36].

The importance and severity of malaria in pregnancy has
generated extensive debate and research concerning anti-
malarial Chemoprophylaxis during pregnancy [18,21,22,41].
Hence, in 1998 the initiation of the Roll back malaria pro-
gramme and declaration of African heads of State lead to
their commitment to a battle against malaria in April, 2008
[18,21,22,42].

The high level of malaria parasitaemia in the general population
especially in a hyperendemic areas and the depression of
immunity in pregnancy, call for assessment of the prevalence
of malaria parasitaemia at first antenatal visit. This will enhance
or lead to a policy of treating all antenatal patients at booking
with potent antimalarial drugs before commencement of
prophylaxis. This will obviously enhance the prevention of
deadly complications of malaria infestation during preg-
nancy. Hence, this study was undertaken to ascertain the
magnitude of the problem as well as anaemic status am-
ong asymptomatic pregnant women in our clinical setting.

Materials and methods

Study design, population and area

This was a descriptive cross-sectional study aimed at deter-
mining the prevalence of asymptomatic women with malaria
infestation during pregnancy at antenatal booking over a
two months period at Garki Hospital, Abuja. Garki Hospital
is a tertiary health facility involved in the training of under-
graduate and postgraduate doctors, situated in Abuja
metropolis of the federal capital territory, north central geopo-
litical zone of Nigeria. It also serves as a referral center for
both government and private health care facilities within
and outside the country. The vegetation is savanna and has
a mean Annual rainfall of 250cm. Malaria transmission is
throughout the year.

Recruitment and data collection

Informed consent was obtained from the women who came
to book for antenatal care within the study period after coun-
seling and were recruited into the study. Women who were
symptomatic of malaria were excluded from the study. A
prepared structured questionnaire was completed for each
participant. Information obtained included age of respondents,
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educational status, occupation, medical history of chronic
hypertension, diabetes mellitus, and malaria treatment in
the current pregnancy as well as malaria chemoprophylaxis.
Obstetrics information included last menstrual period,
expected delivery date, gestational age, parity and number
of living children.

Laboratory test

About 2ml of blood was obtain from a peripheral vein into
an ethamine diamine tetraacetic acid (EDTA) bottle for
preparation of thick and thin blood film as well as packed cell
volume. Two glass slides were labeled for each participant. A
drop of blood was then placed on the clean, grease free glass
slide and allowed to dry. Precaution was taken to maintain
a constant volume as much as possible. The thin smear was
made to spread on the glass slide so that newsprint could
be read through it. This was immediately fixed in absolute
methanol for 5 seconds and allowed to air dry completely
before staining. The dried slides were then placed on arackin
preparation for staining. Two capillary tubes were filled with
the blood and one end sealed with plasticin gum for each
patient for determination of packed cell volume at booking.
All those who had anti-malarial or Chemoprophylaxis before
booking for antenatal care and gave their consent served as
control group.

Packed cell volume estimation

Using two heparinized capillary tube, 4-5cm column of
blood was obtained from blood already collected. This was
to ensure that the average of the two values obtained is used
for calculation. One end of the capillary tube was sealed with
plasticin, several samples were assembled in the Centrifuge
(haematocrit machine) and spinned at 5000 revolution per
minute for 5 minutes. PCV was read using Hawksleys micro
haemotocrit reader. Anaemia was diagnosed when packed
cell volume was below 33%, according to World health
Organization recommendation.

Staining technique for thick blood film

Thick Blood film was utilized to determine the presence of
and quantification of malaria parasites. The thick blood smear
was allowed to dry completely under a drier before staining.
Giemsa staining technique was used for staining the slides. A
staining time of 30 minutes in a 2% volume/volume dilution
was used. The air —dried thick blood film was stained in a
trough containing the 2% giemsa stain for 30 minutes. The
slides were then removed with the aid of a forceps, rinsed in
buffer water and the back wiped clean with dry wool. The
slides were then placed vertically on the staining rack to
air-dry before examination.

Staining technique for thin film
The film staining detects the species of plasmodium. The
giemsa staining technique was also used. The thin film already

fixed in absolute methanol for 5 seconds was allowed to air dry
completely on the staining rack. The slide was then immersed
in a trough containing 2% giemsa for 30 minutes. The stained
slides were removed and rinsed in buffer water (PH 7.2). The
back side of the slide was wiped with dry cotton wool, kept
vertically on the rack to air- dry before examination.

Reading of slides and counting of parasites
When the slides were completely dried, a drop of oil immersion
was placed on each slide and examined using a compound
microscope with a x100 objective magnification. Properly
stained areas were selected and observed for malaria parasites.
Thick blood film was used and, the method of parasite enu-
meration was based on WHO approved method [42,43]. The
number of parasites in a film per 500 white blood cells were
counted. At least 500 white blood cells were counted. The
number of parasites then were divided by the number of
leucocytes and multiplied by a factor of 6000. This gave the
number of parasites per deciliter. The average number of
white blood cells (WBC) in blacks per deciliter is 6000 cells.
Parasites count (per dl)=number of parasite X 6000/Number

of leucocyte. For the purpose of this study, the following
quantification was to describe the densities.

Mild parasitaemia =<1000 per dl

Severe parasitaemia>3000 per dI

Determination of sample size

Sample size was determined using the formula n=2?pq/d?
and a prevalence of 54% reported from a study in Calabar,
Nigeria was used [44] at 95% confidence interval. A sample
size of 319 was obtained but 350 women were recruited so
as to account for possible attrition.

Data analysis

These findings were subjected to standard statistical tests
using epidemiological information 2002 statistical software
of the center for disease control and prevention, Atlanta,
USA. Mean were compared using the student t- test and
proportions compared using Chi-square test. A p-value of
<0.05 was considered significant.

Ethical considerations

Verbal/written informed consent was obtained from each
of the participants. Those with high parasite density were
recommended for treatment based on the national antimalarial
treatment guidelines. Formal approval for the study was
obtained from the research ethics committee of the Garki
Hospital, Abuja.

Results

A total of 700 women were initially counseled but only 659
consented and participated in the study, thus giving a rate of
participation of 94.1%. The ages of the women ranged between
16-45 years and about two-third of them had tertiary education.
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Table 1. This shows that the gestational age at booking ranged

from 8-37% weeks. When the gestational age at booking

was subjected to Chi-Square analysis, there was statistically
significant difference at first booking between the primigr-
avidae and multigravidae. Table 2 shows the association

between gravidity, anaemia and parasitaemia. It shows that
53.5% of primigravidae and 18.7% of the multigravidae were

anaemic at booking. The overall prevalence of anaemia in the

study population was 29.4%.

Table 1. Association of gestational age at booking and
parasitaemia.

Gestational age (weeks) No Primigravidae Multigravidae

8-12 101 86(22.6%) 15(5.4%)
13-17 74 56(14.7%) 18(6.5%)
18-22 202 153(40.2%) 49(17.6%)
23-27 114 45(11.8%) 69(24.8%)
28-32 152 39(10.2%) 113(40.6%)
33-37 16 2(0.5%) 14(5.0%)
Total 659 381(100%) 278(100%)

Chi-square df Probability
160.8794 5 0.0000

Table 2. Association between gravidity and packed cell volume in
parasitaemic women.

Packed cell No Primigravidae Multigravidae
volume

<33 256(38.8%)  204(53.5%) 52(18.7%)

>33 403(61.2%)  177(43.9%) 226(81.3%)
Total 659(100.0%) 381(100%) 278(100%)

Table 3 shows the presence of malaria parasitaemia among the
study population. Among women who had no antimalarial,
one hundred and ninety four (55.4%) of them had parasitaemia
While one hundred and fifty six (44.6%) had no parasite in
their blood. However, those who had antimalarial and still
had parasitaemia were sixty two (20.1%) as against two
hundred and forty seven (79.9%) of them with no parasite
in their blood. There was a statistically significant difference
between the two groups. The overall prevalence of malaria
parasitaemia among pregnant women at first antenatal visit
was 38.8% (256/659).

Table 4 shows the severity of parasitaemia densities. A
total of three hundred and fifty women had no antimalarial
treatment and out of this, 44.6% had no parasites, 34.0%
had mild parasitaemia, 18.3% had moderate parasitaemia
and 3.1% had severe parasitaemia. Three hundred and nine
women had antimalarial treatment and out of this, 80.3%
had no parasites, 18.4% had mild parasitaemia, while 1.3%
had moderate parasite density. Table 5 shows the association
between severity of parasitaemia and anaemia. A total of four

Table 3. Gross presence of malaria parasitaemia.

Parasitaemia Had no antimalarial Had antimalarial Total
Yes 194(55.4%) 62(20.1%) 256
No 156(44.6%) 247(79.9%) 403
Total 350(100.0%) 309(100%) 659
Odd’s ratio Risk ratio Chi-square
0.2018 0.5108  86.3945

Table 4. Parasite count/severity.

Severity of =~ Had no antimalarial Had antimalarial
parasitaemia

No parasite 156(44.6%) 248(80.3%)

Mild 119(34.0%) 57(18.4%)
Moderate 64(18.3%) 4(1.3%)

Severe 11(3.1%) 0(0.0%)

Total 350(100.0%) 309(100%)

Chi-square df Probability
104.5866 3 0.0000

hundred and six women had no anaemia, (packed cell volume
of 33%) and out of this 77.3% had no parasite in their red
blood cells, 17.5% had mild parasitaemia, 4.7% had moderate
parasitaemia and 0.5% had severe parasitaemia. Women with
packed cell volume below 33 (anaemia) were two hundred
and fifty three and out of this 35.6% had no parasite in their
blood, 41.5% had mild parasitaemia, 19.4% had moderate
parasitaemia and only 3.6% had severe parasitaemia. When
the association between parasitaemia and anaemia was
compared it was statistically significant (P<0.00001).

Discussion

The age of the subjects in the study was between 16-45 years
which is similar to earlier finding in Kano, Nigeria [27]. The
prevalence of malaria parasitaemia is usually higher in the
rural areas where mosquito breeding and transmission is
intense. The fact that about two-third of the study population
had tertiary education may have contributed to the high
participation in this study. High standard of education
usually affect health awareness and therefore has a positive
impact on health [4]. This may also have contributed to the
low level of parasitaemia obtained in this study since they
were probably better informed about vector control such as
the use of insecticide treated nets [4]. llobachie et al., [44]
in Enugu South eastern Nigeria reported positive influence
of formal education on the use of maternity services. Some
of the women took antimalarial since they were learned and
knew some of the antimalarial available over the counter in
Nigeria. This may explain why this group of women had lower
parasitaemia as noted in this study. This is corroborated by the
finding by Gajida et al., [27] who reported that self-treatment
of malaria led to a reduction in prevalence of parasitaemia
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Table 5. Associations between severity of parasitaemia and anaemia.

Packed cell volume %

No parasite seen Mild<1000/DL Moderate 1000-2999/DL

Severe>3000/DL Total

21-32 90(35.6%) 105(41.5%)
>33 314(77.3%) 71(17.5%)
Total 404(61.3%) 176(26.7%)

49(19.4%) 9(3.6%) 253(100.0%)
19(4.7%) 2(0.5%) 406(100.0%)
68(10.3%) 11(1.7%) 659(100.0%)

Chi-square df Probability
119.3683 3 0.0000

P<0.05, therefore, there is a significant relationship between parasitaemia and anaemia.

among pregnant women attending antenatal care. However,
it is contrary to finding by Arnolu et al., [45] who reported
that previous use of antimalarial drug before booking had no
significant effect on the prevalence of malaria parasitaemia
in a study conducted in Lagos.

Anaemia was significantly associated with malaria para-
sitaemia in this study which is also similar to other studies
[4,27,33]. The prevalence of anaemia among patients with
parasitaemia was 38.85%. Despite the presence of anaemia in
these women, they were asymptomatic for malaria. Although
the gestational age at booking among primigravidae was
significantly lower than among multigravidae and this pattern
of late booking during the second and third trimester is in
keeping with a previous report [47]. This late antenatal booking
is detrimental to the achievement of safe motherhood in this
group of women.

The prevalence of malaria parasitaemia was highest in the
second trimester because most of the women book at this stage
of pregnancy which is in keeping with a previous report [47]
and as such, some of the clients may have the opportunity of
getting the first and second dose of antimalarial prophylaxis.
The prevalence of anaemia at first antenatal visit in this study
was lower than figures from other studies [4,27,47]. This may
be due to the fact that most of the women were educated
and hence a probable better nutritional status. Also it may
be explained by the fact that the work was conducted in an
urban Nigerian city with good malaria vector control.

Parasite density in this study had influence on the severity
of anaemia. Higher parasite density had more effect on the
packed cell volume with more severe degree of anaemia. It
isimportant to note that asymptomatic malaria parasitaemia
is one of the major causes of anaemia in our malaria hyper
endemic environment. Apart from the reduced immunity
which is marked in the first pregnancy, the most important
influence of the infestation on maternal health is caused
by anaemia. A higher proportion of those with malarial
parasitaemia were anaemic compared with those without
malarial parasitaemia. Denser malaria parasitaemia lead to
increased red blood cell haemolysis ultimately leading to
anaemia, which is usually normochromic and normocytic
and accompany by reticulocytosis. Other effects of malaria
in pregnancy include abortion, preterm labour, intra uterine
fetal death, puerperal pyrexia and low birth weight.

Participants who did not have any form of antimalarial drugs
before booking and had parasitaemia were 55.4% of the study
population while those that took antimalarial and had paras-
itaemia were 20.1%. This suggest that antimalarial at any dose
had significant effect on parasitaemia. High parasite density
is of public health importance in pregnancy. This is associated
with red blood cell haemolysis with resultant anaemia in
pregnancy and fetal complications.

A total of 55.4% Primigravidae and 20.1% multigravidae
were parasitaemic at booking but a general prevalence of
38.8%. This prevalence is similar to that of the work done
in Jos by Egwunyenga et al., and the reports by Gajida [27]
and Agboghohoroma [48]. It is however, lower than findings
from other researchers [4,25,47]. Majority of the women with
malaria parasitaemia (81.3%) were aged 30 years and below
while 18.8% were aged above 30 years which is in agreement
with previous findings that the severity of parasitaemia tends
to be higher in younger pregnant women.

There was statistically significant association between
parasitaemia and the use of malaria chemoprophylaxis and
treatment. The proportions of women who took antimalarial
drugs and still had parasitaemia were far less than those
who had malaria drugs and were not parasitaemic. There
was also statistically significant association between malaria
chemoprophylaxis and treatment with the high prevalence
of anaemia in this study, which suggests that not all malaria
drugs may be effective or potent.

Conclusion

Malaria in pregnancy is a common and serious public health
problem in our environment as large proportion of the
asymptomatic pregnant women had malaria parasitaemia.
Malarial infestation during pregnancy affect more primigravidae
and teenage mothers than those of higher gravidity and older
age group. Anaemia is also a serious problem especially
among pregnant women with asymptomatic parasitaemia.
Therefore this study has indicated that malaria is a contributor
to anaemia among these pregnant women.

Recommendations

We recommend public enlightenment on malaria among
women and girl child education so as to reduce the proportion
of women who present for antenatal booking with parasitaemia
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and anaemia. There should also be a Federal Government
policy to aimed at screening all pregnant women for malaria
parasitaemia and anaemia especially primigravidae at booking
so that appropriate antimalarial therapy is instituted to clear
the parasitaemia and this will lead to reduction in level
of anaemia. There is a need for a comprehensive strategy
including intermittent preventive treatment of malaria in
pregnancy, good nutrition and effective use of insecticide
treated bed nets among pregnant women in this endemic
region.
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