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Abstract
Background: Malaria and HIV are endemic in Cameroon. But data on the
prevalence of coinfection with malaria and HIV in Cameroonian children are
essentially absent. This study was aimed at determining the prevalence of
coinfection with malaria and HIV among children in Yaoundé, so as to advice
control policies. Methods: In a cross-sectional survey, children (≤15 years)
were recruited from 3 communities in Yaoundé namely: Efoulan, Biyem-assi
and Cité-verte. A semi-structured questionnaire was used to collect demographic data. Participants were screened for malaria parasites by the examination of Giemsa-stained blood films meanwhile participants were screened for
HIV following Cameroon’s national algorithm. The Pearson’s chi-square test
was performed as part of the statistical analyses. Statistical significance was set
at p < 0.05. Result: Three hundred and ten (310) children took part in the
study. The mean age (±SD) of the participants was 75.64 (±63.23) months and
a majority of them were males (56.1%). The prevalence was 19.7%, 4.8% and
1.2% for malaria, HIV, and coinfection with malaria and HIV respectively.
The prevalence of malaria was associated with age (p = 0.009) meanwhile the
prevalence of HIV was associated with study site (p = 0.024). Plasmodium falciparum was the only species identified as causing malaria in the target population. Conclusion: A substantial prevalence of malaria, HIV and coinfection
with malaria and HIV was observed in this study. Efforts should be strengthened to control and eventually eliminate these diseases in the target population.
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1. Introduction
Malaria is a mosquito-borne infectious disease affecting humans and other animals. Globally there were an estimated 212 million cases of malaria and 429,000
deaths attributed to malaria in 2015 [1]. The incidence rate of malaria is estimated
to have decreased by 41% globally between 2000 and 2015, meanwhile the malaria mortality rates have declined by 62% within the same timeframe [1]. The majority of cases and deaths attributed to malaria occur in sub-Saharan Africa (SSA)
[1]. Although there has been a decline in malaria recently, malaria still remains a
significant cause of morbidity and mortality in SSA, claiming the live of a child
every 2 minutes [2]. In Cameroon, malaria is a major cause of morbidity and
mortality among children [3] [4] [5]. Malaria is caused by parasitic protozoans
of the genus Plasmodium. Five species are known to cause disease in humans
namely; Plasmodium ovale, P. malariae, P. knowlesi, P. vivax, and P. falciparum,
with the latter being the most virulent species accounting for the majority of cases
and deaths attributed to malaria. Like in other SSA countries, P. falciparum is the
predominant species in Cameroon [4] [6] [7].
SSA also has the highest burden of the human immunodeficiency virus (HIV).
In 2014, there were 25.8 million people living with HIV/AIDS (PLWHA) in SSA
[8], accounting for approximately 70% of the global total. In Cameroon the
overall prevalence of HIV is estimated at 4.5% [9]. There are about 39,000 children (<14 years) living with HIV in Cameroon and about 310,000 children orphaned due to AIDS [9]. HIV in Cameroon affects typically the poor and less
privileged [10].
Because of the presence of all the factors favouring transmission in SSA including poverty, malaria and HIV are common in the region. Due to their overlapping distribution, coinfection with malaria and HIV is therefore bound to be
common in the area. Coinfection with malaria and HIV is thought to have a synergistic effect, with studies reporting that repeated infection with malaria leads
to a more rapid decline in CD4+ T cells overtime, meanwhile malaria coinfection
with HIV results in more episodes of symptomatic malaria [11], and more episodes of severe or complicated malaria including death in both children and
adults [12] [13] [14] [15] [16]. The risk of severe anaemia is also higher in HIV
patients coinfected with malaria compared to HIV patients without malaria [17]
[18]. In Cameroon, the prevalence of coinfection with malaria and HIV among
adolescence and adults has been reported to range between 2.24% to 29.4% [15]
[16] [19]. But studies reporting the prevalence of coinfection with malaria and
HIV in children are very limited in the country.
DOI: 10.4236/ym.2017.13018
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This study was therefore designed to determine the prevalence of coinfection
with malaria and HIV among children in Yaoundé, in order to generate data for
clinico-epidemiological purposes which will improve on the control of both diseases in the country.

2. Materials and Methods
2.1. Study Area
This study was performed in Yaoundé in the Centre region (Figure 1). Yaoundé
(3˚52'N 11˚31'E) with an average elevation of 750 m, is the capital of Cameroon.
With a population of roughly 2.5 million, Yaoundé is second only to Douala as
the largest city in Cameroon [20]. Yaoundé is a very diverse city with people
from different works of life and is home to most of the administrative structures in
the country. The climate of Yaoundé is tropical with 2 rainy (March to June, September to November) and 2 dry seasons (December to February, July-August).
Malaria transmission in Yaoundé is holoendemic and seasonal with Anopheles

gambiae as the principle vector [21]. According to hospital records, peak malaria
transmission occurs at the beginning of the rainy seasons. The prevalence of
malaria in the general population of Yaoundé is estimated at 35% [22] meanwhile the prevalence of HIV is estimated at 8.3% [10].

2.2. Study Design and Setting
This was a cross-sectional study performed between May and June 2017, involving children randomly selected from 3 communities in Yaoundé.

Figure 1. Map of Yaoundé. The study sites are delineated.
DOI: 10.4236/ym.2017.13018
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2.3. Sample Size Estimation
The sample size was estimated using the formula for sample size calculation described by Swinscow [23] as follows;

n=

Z 2 × p (1 − p )
e2

Z = 1.96
p = prevalence of malaria in children in Cameroon = 17.6% [7].
e = error rate = 0.05
n=

1.962 × 0.176 (1 − 0.176 )
0.052

= 222.9

Thus we recruited 310 participants to adjust for possible loss of samples.

2.4. Sampling Technique
Two stage sampling was done. In the first stage, 3 communities were randomly
selected in Yaoundé including: Efoulan, Biyem-assi, and Cité-verte (Figure 1).
In the second stage, houses in the communities were randomly selected and
children aged 15 years and below within selected houses were enrolled.

2.5. Study Population
Children (≤15 years) of both sexes were eligible to participate in the study. The
participants were recruited from 3 communities in Yaoundé namely: Efoulan,
Biyem-assi and Cité-verte. Written informed consent was obtained from the
parents or guidance of the children after explaining to them the study protocol
and objectives. Excluded from the study were children not residing in the selected communities as well as those on any antimalarial drug 2 weeks prior to
the study commencing.

2.6. Ethical Consideration
Authorization to carry out this research was obtained from the Faculty of Health
Sciences, University of Buea, and from the Delegation of Public Health, Yaoundé,
Center region. Written informed consent was obtained from all participants
prior to their inclusion.

2.7. Data Collection
A semi-structured questionnaire was used to collect demographic characteristics
(age, gender, etc.). The questionnaire was administered to the parents or guidance of the children by members of the research team.

2.8. Sample Collection
About 3 ml of blood was collected from the children into EDTA anticoagulated
tubes following antiseptic techniques. The blood was used to perform the complete blood count, preparation of blood films as well as screening for HIV.
DOI: 10.4236/ym.2017.13018
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2.9. Laboratory Analysis
2.9.1. Performance of Complete Blood Count (CBC)
CBC was performed using the Mindray® Auto haematology analyzer (BC-2800,
Shenzhen Mindray Bio-Medical Electronics Co., Ltd.). The white blood cell counts
were obtained from the CBC results and used in the estimation of the parasite
density.
2.9.2. Detection of Malaria Parasite
The prepared blood films were air-dried and stained with 10% Giemsa (1 in 20
dilutions) for 25 - 30 minutes [24]. The blood films were read by two expert microscopists who were blinded from the results of the other. In the case of any
discrepancy with the results obtained by the two microscopists, a third was
brought in and the results he gave were considered as final. At least 200 fields
were screened for malaria parasite using the 100X (oil immersion) objective and
where parasites were seen, they were counted until 500 WBC were reached. The
slides were only declared negative after counting to 2500 WBC. Malaria parasite
density was estimated by dividing the parasites counted by 500 WBC and then
multiplied by the actual WBC count of the participant to give numbers in parasite per μl [7].
2.9.3. Screening for HIV
HIV screening was done in accordance with the Cameroon’s national algorithm
for HIV screening by detecting anti-HIV antibodies [25]. Briefly, a first line rapid
test was used and if positive, a second line test was used to confirm the result as
well as determine the HIV type. Where the first line test was positive and the
second line test was negative, a third line test was brought in. In this study, the
first line test used was Determine™ HIV (Abbott Laboratories, Abbott Park, IL,
USA), the second line test was First Response® (Kachigam, India) and the third
line test was Immuno-Comb® (Orgenics Ltd., Israel).

2.10. Statistical Analyses
Data collected was entered into Excel spreadsheet and analyzed using Stata® version 12.1 (StataCorp LP) statistical package and group comparisons were performed using the Pearson’s Chi-square test. Statistical significance was set at p ≤
0.05.

3. Results
Three hundred and ten (310) participants successfully took part in the study.
Their ages ranged between 0 and 180 months, with mean (±SD) = 75.64 (±63.23)
months. Among them were 136 (43.9%) females and 174 (56.1%) males (Table
1).
Among the 310 participants, 61 were positive for malaria giving a prevalence
of 19.7% (95% CI: 15.4 - 24.6). Malaria prevalence was associated with age (p =
0.01) but not with gender (p = 0.427) nor study site (p = 0.337) (Table 2). PlasDOI: 10.4236/ym.2017.13018
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modium falciparum was the only species identified. There was no mixed infection with the other Plasmodium species.
Among the 310 participants, 15 were positive for HIV giving a prevalence of
4.8% (95% CI: 2.7 - 7.9). Fourteen (93.3 %) of the cases were HIV type 1 and 1
(6.7%) HIV type 2. HIV prevalence was associated with study site (p = 0.024) but
not with age (p = 0.562) nor gender (p = 0.823) (Table 2).
Coinfection with malaria and HIV was observed in 4 of the 310 participants
giving a prevalence of 1.2% (95% CI: 0.4 - 3.3) (Figure 2).
Table 1. The distribution of the participants with respect to age, gender and study site.
Age (Month)

Study Site

Gender

Biyem-assi

60 - 119

120+

Female

18

11

13

42

Male

32

10

15

57

50

21

28

99

Female

21

12

26

59

Male

30

21

20

71

51

33

46

130

Female

13

8

14

35

Male

30

10

6

46

43

18

20

81

Female

52

31

53

136

Male

92

41

41

174

144

72

94

310

Total
Gender

Cite-verte

Total
Gender

Efoulan

Total
Gender

Total

Total

<60

Total

Table 2. The prevalence of malaria and HIV stratified according to age, gender and study
site.
Parameter

N

Malaria

HIV

Positive (%)

χ²

p-value

Positive (%)

χ²

p-value

9.37

0.009

7 (4.9)

1.151

0.562

0.050

0.823

7.421

0.024

Age (Month)
<60

144

19 (13.2)

60 - 119

72

22 (30.6)

2 (2.8)

≥120

94

20 (21.3)

6 (6.4)

M

174

37 (21.3)

F

136

24 (17.6)

Biyem-assi

99

19 (19.2)

Cite-verte

130

20 (15.4)

9 (6.9)

Efoulan

81

12 (14.8)

6 (7.4)

Gender
0.632

0.427

8 (5.8)
7 (6.3)

Study site

DOI: 10.4236/ym.2017.13018
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Figure 2. Venn diagram showing the overlap (proportions) of malaria and HIV infection
in the study population. Proportions were obtained by dividing the number infected by
the total number of participants (310).

4. Discussion
The prevalence of malaria in this study was 19.7%. The prevalence observed was
lower than the malaria prevalence of 35% reported in the general population of
Yaoundé [22]. This decrease in malaria prevalence in the current study could be
attributed to the relentless effort by Cameroon’s government to reduce transmission through the distribution of insecticide-treated bed nets (ITNs) to every
household in the country as well as the intense sensitization campaign through
media [16] [26]. The malaria prevalence in the current study was also lower
compared to the national prevalence of 29% [27].
In the current study, prevalence of malaria was higher in children aged between 60 and 119 months. The observation of a significant association between
malaria prevalence and age corroborates studies performed elsewhere [5] [7]
[28] [29], and this could be attributed to the playful attitude of children in this
age group which exposes them to infective bites of mosquitoes. Conversely, prevalence of malaria in the current study was not observed to be associated with
gender or study site. The finding of no association between prevalence of malaria and gender is in conformity with other studies [3] [4] [5] [7].

Plasmodium falciparum was identified as the only species causing malaria in
the target population, which is in line with the study by Kwenti et al. [7], but
contradictory to the study by Mbenda and Das [30] in which a prevalence of 4%
for P. vivax infection was reported in Yaoundé. The differences in the study design may account for this discrepancy; our study targeted mainly children meanwhile theirs targeted adults and children.
The prevalence of HIV in the current study was 4.8%. This prevalence was not
very different from the national prevalence of 4.5% [9], but lower compared to
the prevalence of 8.3% reported in the general population of Yaoundé [10]. Relative to prevalence in the general population of Yaoundé, the lower prevalence of
HIV observed in this study could also be attributed to efforts by Cameroon’s
DOI: 10.4236/ym.2017.13018
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government to control the disease largely through programs to prevent mother-to-child transmission as well as regular sensitization campaigns. There was an
association between prevalence of HIV and study site in the current study, being
highest in Efoulan (7.4%). An immediate explanation for this observation was
not imminent. However, HIV prevalence in Cameroon has been reported to vary
from one location to another and is influenced by the socio-cultural characteristics of the different populations. There was no association between HIV prevalence and age or gender in the current study.
The prevalence of coinfection with malaria and HIV observed in the current
study was 1.2%. This finding is similar to the prevalence of 2.24% reported in
Bamenda in the Northwest Region [19]. However, the prevalence of coinfection
with malaria and HIV was lower than the 7.3% and 29.4% reported by Njunda et

al. [16] and Nkuo-Akenji et al. [15] respectively. The difference in the prevalence
of coinfection reported in these studies and ours could be attributed to differences
in the study designs; our study targeted children in the community meanwhile
theirs targeted known HIV patients recruited from HIV treatment facilities.
This study revealed the prevalence of malaria, HIV, and coinfection of malaria
with HIV among children in 3 communities in Yaoundé. It has generated data
that may be useful in designing control policies. The study is however limited in
that participants were recruited from only 3 communities in Yaoundé and the
findings may not be generalizable to the entire population of children in Yaoundé.
Larger studies will therefore be required in the study area to give a clearer picture.

5. Conclusion
In the current study, a prevalence of 19.7%, 4.8%, and 1.2% was observed for
malaria, HIV, and coinfection with malaria and HIV respectively. The prevalence of malaria was observed to be associated with age meanwhile the prevalence of HIV was associated with study site, being highest in Efoulan. Plasmodium falciparum was the only species identified as the cause of malaria in the
target population. Efforts should be strengthened to control and eventually eliminate malaria and HIV in children in the study area.
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