Asian Journal
of Pregnancy
and Childbirth

Asian Journal of Pregnancy and Childbirth

3(4): 1-7, 2020; Article no.AJPCB.62395

Prevalence of Falciparum Malaria in Relation to Age,
Gravidity, Trimester, Blood Group and Genotype
among Pregnant Women

J. C. Ozougwu", C. A. Imakwu?, J. E. Ekeleme’, O. P. Okeke?, G. U. Amana*,
S. C. Eziuzor' and J. C. Ogbodo?

"Department of Biological Sciences, Rhema University Nigeria, Aba, Abia State, Nigeria.
2Department of Parasitology and Entomology, Nnamdi Azikiwe University, Awka, Anambra State,
Nigeria.

3Department of Zoology, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria.
“Department of Animal and Environmental Biology, Kogi State University, Anyigba, Kogi State,
Nigeria.

Authors’ contributions

This work was carried out in collaboration among all authors. Authors CAl and J. C. Ozougwu
designed the study, carried out the hospital and the laboratory analyses for the study. Authors J. C.
Ozougwu and JEE performed the statistical analysis, wrote and proof-read the manuscript. Authors

OPO, GUA, SCE and J. C. Ogbodo managed the literature searches and wrote the protocols. All
authors thoroughly proof read and approved the final manuscript.

Article Information

Editor(s):

(1) Dr. Charbell Miguel Haddad Kury, Universidade Federal do Rio de Janeiro, Brazil.
Reviewers:

(1) Joyce Jebet, University of Nairobi, Kenya.

(2) Azhari Hamid Nour, International University of Africa, Sudan.

Complete Peer review History: http://www.sdiarticle4.com/review-history/62395

Received 25 August 2020
Accepted 31 October 2020
Published 24 November 2020

Original Research Article

ABSTRACT

Aim: This study was undertaken to ascertain the prevalence of falciparum malaria in relation to
age, gravidity, trimester, blood group and genotype among pregnant women attending antenatal in
Model Primary Health Centre, Omoku, Rivers State.

Methodology: The study was carried out from January to December, 2019, venous blood samples
were collected from six hundred and ten pregnant women selected by simple random sampling,
thick and thin blood films were made, stained with giemsa stain and viewed under the light
microscope. ABO Blood group and haemoglobin genotype were determined using standard
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methods. Statistical result was performed using statistical package for social sciences version 20.
Results: The overall prevalence of malaria in relation to age showed that out of the 610 pregnant
women tested, 320 were positive for malaria giving an overall prevalence of 52.5%. The age group
between 46 — 50 yrs had the highest prevalence of malaria 100%, while the age group 36-40 yrs
recorded the least prevalence of malaria 11.1%. The prevalence of malaria in relation to gravidity
showed that the multigravida had higher prevalence (96.3%) than primigravida which had 45.5%.
The overall prevalence of malaria in relation to gravidity is 54.9%. With regards to trimester, it
showed that pregnant women in their second and third trimester both had the highest prevalence
of malaria 57.0%, while those in the first trimester had the lowest prevalence of 50%. For blood
group it showed that the blood group with the highest prevalence was AB (76.1%), while blood
group A had the least prevalence (24.7%). The overall prevalence of malaria in relation to blood
group is 55.6%. In relation to genotype, it showed that genotype AA had the highest prevalence of
85.2%, while the least prevalence was seen among AS genotype (35.4%). Prevalence values were
statistically significant at P < 0.05.

Conclusion: This study showed that malaria in pregnancy is still endemic in Omoko, Rivers State,
Nigeria. The high prevalence observed in most groups could be because rainy season lasts longer
yearly which favours the breeding of Anopheles Mosquito, the malaria vector. There is need for
adequate enlightenment on the malaria preventive and control measures to reduce the prevalence
of malaria in pregnancy.
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pregnant women.

1. INTRODUCTION

Malaria in pregnancy is a major health concern
due to malaria related maternal illness and low
birth  weight which are frequently the
consequence of Plasmodium falciparum infection
[1]. The symptoms and complications of malaria
in pregnancy vary according to the malaria
transmission pattern in a given geographical
place and also a person’s condition of acquired
immunity [1]. Malaria portends great danger to
nearly 3.3 billion persons in 97 countries and
leads to 214 million cases that causes almost
600,000 deaths yearly [2]. P. falciparum causes
nearly 80% illness and 90% mortality; its clinical
manifestations include headache, fever, body
pains, body weakness and loss of appetite.
Malaria is known to cause the death of above
one million persons annually especially in
pregnant Africa women where malaria is mostly
asymptomatic and a key cause of maternal
anaemia, low birth weight and infant death [3,4].
Studies have proven that 50 percent of
Nigerians, at the very minimum, suffer from one
malaria attack annually [5] and the high
prevalence rates of malaria in pregnancy has
been reported in several areas of Nigeria, from
19.7% to 72.0% [6]. Anaemia, miscarriages and
low birth weight have been noted as the major
devastating consequence of malaria in
pregnancy which leads to 11% of maternal
mortality in parts of Nigeria [7]. Some reports
have revealed that malaria infection is

predominant in primigravida than in multigravida
[8] and the transmission pattern of malaria is
powerful and stable in Nigeria due to the fact that
the infection stays fairly constant throughout the
year. Malaria is holoendemic within Nigeria and
P. falciparum is responsible for ninety five
percent of all malaria infections in Nigeria [9].
The primary effect of malaria infection is because
of the existence of malaria parasite in the
placenta which leads to maternal anaemia and
low birth weight [10,8]. World Malaria report
showed that Nigeria had 39% of all malaria
reported in the 45 malaria endemic countries in
Africa [11]. This could be because of the large
number of Nigerians in a place of constant
malaria attacks. During pregnancy, malaria
inclines to be more wunusual in clinical
manifestations, because of the immunological
and hormonal variations. The prevalence of
malaria is more and its sternness larger in
pregnant women than non - pregnant women,
because during pregnancy, immunity status has
been altered; making 70 - 80% of pregnant
women in Malaria endemic places more
vulnerable [8]. In first trimester regardless of
parity standing, P. falciparium infection upsurges
the probability of still birth, abortion, maternal
anaemia, low birth weight and intrauterine growth
retardation. The ABO blood is thought to play a
significant part in protection against severe
malaria attacks although the mechanism of this
protection is not well established [12]. This study
is designed to determine the prevalence of



malaria in relation to age, gravidity, trimester,
ABO blood group and genotype among pregnant
women attending antenatal clinics in Modern
Primary Health Centre, Omoku Rivers state,
Nigeria.

2. MATERIALS AND METHODS
2.1 Study Area

This study was conducted in Modern Primary
Health Centre, Omoku, located in River state,
Nigeria. Malaria Patients in the hospital are
usually of the low, moderate and high socio-
economic status. The climate of the study area is
basically rainy and dry season, the dry season
lasts from November to March while the rainy
season lasts from April to October every year.

2.2 Study Population

Blood samples were collected from six hundred
and ten pregnant women between the ages of 15
and 50 years, who came for their antenatal
routine checkup at Modern Primary Health
Centre, Omoku, Rivers, State, Nigeria between
January and December, 2019 and were used for
this study. They were selected randomly without
previous knowledge of their medical background.
Structured questionnaires were given to pregnant
women who came to the hospital to get the
essential data, needed for the study.

2.3 Sampling Method

Random sampling through balloting was
employed for the selection of pregnant women
for the study. Pieces of papers written either Yes
or No were picked by the pregnant women and
those that picked yes were chosen for the study.

2.4 Blood Collection

Safety procedures for collection of blood samples
were implemented, finger-prick blood samples
were obtained by swabbing the area with 70%
alcohol and allowed to dry before collection using
routine methods [13]. Thick and thin blood films
were made on the same slide and labelled
properly for the recognition of malaria parasite
and identification of the Plasmodium species
present respectively [14]. About 10% Giemsa
stain was used to stain the blood films. Before
that, the thin blood film was fixed using methanol
for 2 minutes. The diluted stain was then
positioned on the slides until it enclosed the thick
and the thin blood films. This was permitted to
stand for 30 minutes and then cleaned off. The
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back of each slide was washed and put in a
draining rack for it to dry. The thick and thin
blood films were observed wusing a light
microscope at x100 oil immersion objective lens.
The thick blood film was observed first to check
for the presence of malaria parasite. Examination
of the thin blood film was done next for the
detection of the Plasmodium species existing
using routine methods [13]. For the purpose of
this study only Plasmodium falciparum were
used.

2.5 Determination of ABO Blood Group
and Genotype

The ABO blood grouping was carried out on the
subjects  using routine  methods  [15].
Haemoglobin electrophoresis was done by
means of cellulose acetate alkaline haemoglobin
electrophoresis method, which permitted for the
distinction of haemoglobin A, F, S, and C into
separate bands. Haemolysate from every sample
was prepared and electrophoresed in a
haemoglobin electrophoresis chamber
comprising Tris buffer solution for about 20
minutes at 230 V. Haemolysate from each blood
sample, whose haemoglobin types are known
were used as control. The result was obtained by
making a comparison of the distance of migration
of the test with the controls.

2.6 Data Analysis

Data collected were pooled and analyzed using
Chi-square test and statistical significance was
set at P < 0.05. All analyses were performed
using statistical package for social sciences
version 20.0.

3. RESULTS

A total of 610 pregnant women were used in the
study and they were interviewed via a structured
questionnaire for essential information before
blood samples were taken to check for the
presence of P. falciparum. The overall
prevalence of malaria in relation to age among
pregnant women in the study area showed that
out of the 610 pregnant women tested, 320 were
positive for malaria giving an overall prevalence
of 52.5%. The age group between 46 — 50yrs
had the highest prevalence of malaria 100%,
followed by 41- 45yrs which had 80.0%, then by
21-25 age group (64.2%), while the age group
36-40 recorded the least prevalence of malaria
11.1%. The differences between the prevalence
of malaria in different age groups were
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statistically significant (P < 0.05). The prevalence
of malaria in relation to gravidity showed that the
multigravida had higher prevalence of 60.3%
than the primigravida which had a prevalence of
45.5%. The overall prevalence of malaria in
relation to gravidity is 54.9%. The differences
between the prevalence of malaria in different
gravida were statistically significant (P < 0.05).
The prevalence of malaria in relation to trimester
showed that pregnant women in their second and
third trimester both had the highest prevalence of
malaria 57.0%, while those in the first trimester
had the lowest prevalence of 50%. The overall
prevalence of malaria in relation to trimester is
54.9%. The differences between the prevalence
of malaria among the trimesters showed that
they are statistically significant (P < 0.05).

The prevalence of malaria in relation to blood
group showed that the blood group with the
highest prevalence was AB (76.1%), while blood
group A had the least prevalence (24.7%). The
overall prevalence of malaria in relation to blood
group is 55.6%. The differences between the
prevalence of malaria among the blood groups
showed that they are statistically significant (P <
0.05). The prevalence of malaria in relation to
genotype showed that genotype AA had the
highest prevalence of (85.2%), while the least
prevalence was seen among AS genotype
(35.4%). The overall prevalence of malaria in
relation to genotype is 56.4%. The differences
between the prevalence of malaria among the
genotypes showed that they are statistically
significant (P < 0.05).

Table 1. Prevalence of malaria among pregnant women in relation to age

Age (yrs) Number examined Number positive Percentage prevalence (%)
15-20 30 10 33.3
21-25 140 90 64.2
26-30 180 90 50
31-35 110 70 63.6
36-40 90 10 1.1
41-45 50 40 80.0
46-50 10 10 100
Total 610 320 52.5

Table 2. The prevalence of malaria in relation to gravidity
Gravidity Number examined Number positive Percentage prevalence (%)
Primigravida 220 100 45.5
Multigravida 390 235 60.3
Total 610 335 54.9

Table 3. Prevalence of malaria in relation to trimester

Trimester Number examined Number positive Percentage prevalence (%)
First 180 90 50
Second 230 131 57.0
Third 200 114 57.0
Total 610 335 54.9

Table 4. Prevalence of malaria in relation to blood Group
Blood group Number examined Number positive Percentage prevalence (%)
A 170 42 247
B 141 95 67.4
AB 92 70 76.1
O 207 132 63.8
Total 610 339 55.6
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Table 5. Prevalence of malaria in relation to genotype

Genotype Number examined Number positive Percentage prevalence (%)
AA 264 225 85.2

AS 322 114 35.4

SS 24 5 20.8

Total 610 344 56.4

4. DISCUSSION blood groups A, B and AB, the red cells are

The outcome of this study has shown that P.
falciparum is prevalent in Omoku, Rivers State. It
was evident that P. falciparum was the major
specie seen among pregnant women in the area
which was in line with the earlier report [16]. The
prevalence of malaria changed substantially
between age groups, gravidity, trimester, blood
group and genotypes of the subjects examined.
In relation to age group, the result from this study
showed that age group between 46 — 50yrs had
the highest prevalence of malaria while the age
group 36-40yrs recorded the least prevalence of
malaria 11.1%. Our findings are in line with [17]
in Oshogbo, Nigeria but not in agreement with
previous report [18] in Anambra, Nigeria where
they documented the maximum prevalence in
age group below 21 years. The prevalence of
malaria in relation to gravidity showed that the
multigravida had higher prevalence of 60.3%
than the primigravida which had a prevalence of
45.5%. This could probably be due to low state of
specific immunity to malaria parasite and the
immunological variations throughout pregnancy.
This is in agreement with the report of [19] done
in Angola which showed that multigravida
recorded the largest prevalence of malaria. The
prevalence of malaria in relation to trimester
showed that pregnant women in their second and
third trimester both had the highest prevalence of
malaria 57.0%, while those in the first trimester
had the lowest prevalence of 50%. Our findings
disagreed with earlier report [8] in Kenya and [20]
in Nigeria, although in line with the findings of
[21] which indicated that pregnant subjects in
their second trimester were most susceptible to
malaria. The prevalence of malaria in relation to
blood group showed that the blood group with
the highest prevalence was AB (76.1%). Earlier
reports showed that persons of blood group A
and B are more prone to malaria infection than
persons of blood group O. Nevertheless, the
infection fluctuates due to disparity in host
vulnerability [22]. This may be due to the fact that
there are no blood group antigens on the exterior
of blood group O red cells, and therefore more
quantity of receptors and probabilities of
attachment of malarial parasites, where as in

enclosed by individual blood group antigens with
fewer number of receptor for malarial parasites
and hence less probabilities for attachment of the
parasite to these red blood cells [23]. The
prevalence of malaria in relation to genotype
showed that genotype AA had the highest
prevalence of (85.2%), while the least prevalence
was seen among AS genotype (35.4%). This is in
agreement with the work of [24] which reported
high prevalence of malaria parasite among
persons with AA genotype.

5. CONCLUSION

This study showed that malaria in pregnancy is
still endemic in Omoko, Rivers State, Nigeria.
The high prevalence observed in most groups
could be because rainy season lasts longer
yearly which favours the breeding of Anopheles
Mosquito, the malaria vector. There is need for
adequate enlightenment on the malaria
preventive and control measures to reduce the
prevalence of malaria in pregnancy.
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