
Summary 

Over 50% of the global population is vulnerable to malaria
infection. An estimated 300 million malaria cases occur annually
in the tropics with 90% of these in the sub-Sahara, a region that
already suffers the greatest burden of HIV-1 infection. This study
assessed the prevalence of HIV and malaria infections in a cohort
of 200 undergraduates, consisting of 100 females and 100 males,
attending the Health Centre at the University of Port Harcourt,
Nigeria. Blood samples were screened for the presence of malaria
and HIV, using SD Boline malaria Antigen P.F. test kit and
Determine® HIV one step rapid Kit. The overall prevalence for
HIV in this study was 2.5% while the overall prevalence of malar-
ia was 1.5%. The prevalence of HIV based on gender was 2.0%
and 3 % for females and males, respectively. For malaria, these
values were 2.0% and 1.0% for females and males, respectively.
No incident of co-infection was recorded in this study. The find-
ings did not indicate any relationship between HIV seropositivity
and malaria infection but underscored the low incidence of both
malaria and HIV within the 17-26 age range and amongst relative-
ly well-educated individuals. In spite of the low prevalence
observed, there is still the need for awareness of HIV and Malaria
prevention amongst university students. Further studies could be

undertaken to investigate other relevant epidemiology parameters
with regards to HIV and malaria in the tropics.

Introduction

Malaria is a vector-borne disease caused by species of the pro-
tozoan Plasmodium. Plasmodium falciparum (P. falciparum) has
been observed to predominate as the causative agent. Over 50% of
the world’s population is vulnerable to malaria infection (1). 

There are an estimated 300 million malaria cases annually in
the tropics with 90% of these in the sub-Sahara, a region that suf-
fers the greatest burden of human immunodeficiency virus 1
(HIV-1) infection as well (2,3). Malaria has been included in the
list of AIDS-related opportunistic infections by the Centre for
Disease Prevention and Control since 2009 (4). The high preva-
lence of both HIV and malaria in the sub-Saharan regions mean
that co-infection is relatively common. The two infections compli-
cate each other making difficult an effective treatment (3). While
it is not considered the primary cause of mortality, malaria is the
third most significant cause of ill-health in people living with
HIV/AIDS (5). 

The synergistic nature of the HIV-malaria partnership makes
co-infection a major health concern. HIV infection impacts on
malaria by suppressing the immune response to Plasmodium inva-
sion. Several researchers maintain that malaria increases both in
vivo and in vitro replication of the HIV (1,6,7). This means that
HIV positive individuals have a more severe manifestation of
malaria than would be observed in an HIV negative individual (8).
This is likely due to the adverse effect of HIV on CD4 T cells
which play a major role in the development and maintenance of
anti-malaria immunity (9,10). Both HIV infection and malaria
present with fever and anaemia hampering effective identification
as the overlap of symptoms can be misleading; hence the need for
proper laboratory investigation prior to diagnosis and treatment. A
statistically significant link between HIV status and the likelihood
of an erroneous diagnosis of malaria have been reported (11). 

The burden of HIV infection and malaria on mortality in
Africa, Southeast Asia and South America is enormous. The com-
bination of malaria and HIV was responsible for more than three
million deaths in 2007 (12,13). Nigeria which has the largest pop-
ulation of any African country has an HIV prevalence of about
4.6% with 2.95 million of the over 150 million Nigerians being
HIV positive (1,14). The presence of the human immunodeficien-
cy virus facilitates the rapid progression of malaria, enhances its
severity and increases the possibility of congenital infection (1).
Co-infection has been linked to several complications such as res-
piratory distress and hypoglycaemia and is particularly associated
with anaemia in both HIV positive and negative patients (5). Some
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researchers reported that HIV seropositivity in expectant mothers
resulted in high-density P. falciparum infection and anaemia which
is a risk factor for maternal mortality; there is also a 35% risk of
low infant birth weight (3,15). Stimulation and sensitivity analyses
showed that malaria accelerates the development of AIDS from
HIV infection (3). Cohort studies in Cameroon showed that malar-
ia infection during pregnancy may increase the risk of mother-to-
child transmission of HIV (16).

An overlap has been observed in the geographic distribution of
both disease conditions: co-infection has been found to expedite
the geographic spread of malaria in areas with elevated HIV inci-
dence (1,2,17). This geographical overlap observed between
malaria and HIV infections alludes to some correlation between
the two and informs the need to investigate incidence of co-infec-
tion. Majority of studies on HIV-Malaria co-infection in Africa
concentrate on the south and east Africa (1). This study assessed
the prevalence of HIV and malaria infections in a cohort of 200
undergraduates from the University of Port Harcourt in southern
Nigeria.

Materials and Methods

Study area
The study was conducted at the Health Centre of the

University of Port Harcourt, Choba, Nigeria. Port Harcourt is the
capital city of Rivers State and is located in the forest zone of south
Southern Nigeria. 

Study design
Two hundred (200) blood samples were collected from under-

graduate students (100 females and 100 males) who were undergo-
ing medical examination at the Health Centre of the University of
Port Harcourt. The study covers age range 17-26 years. The mini-
mum sample size was derived using the formula: 
n = PQ
(e / 1.96)2

where n = sample size; P* = working proportion = 7.3%; Q =100
_ P = 100 _ 7.3 = 92.7%; e = margin of sampling error tolerated
(5%), at 95% degree of confidence.
*The working proportion (P) was determined by the relative preva-
lence of HIV based on other studies in the region. The value calcu-
lated was approximated to 200 to make room for further possible
errors.

Ethical considerations
Questionnaires were used to anonymously collect students’

demographic variables and other relevant information. All patients
indicated their consent to participate in the study by filling out con-
sent forms. All those unwilling to provide informed consent were
excluded from the study.

Assay for malaria antigen and HIV antibodies
Venous blood (3.0 mL) was collected from participants into

EDTA bottle according to Cheesbrough (18) and parallel tests were
conducted for each plasma sample to detect both malaria antigen
and HIV antibodies in plasma using SD Boline malaria Antigen
P.F. test kit and Determine® HIV one step rapid Kit respectively.
These immuno-chromatographic kits were used in a stepwise order
for the detection of HIV antibody and Malaria antigen in the blood,

having 99.4% sensitivity and 99.6% specificity and more than
99.9% sensitivity and 98.6% specificity respectively. The test and
interpretation of the results were done in accordance with the
guidelines of the Kits’ manufacturers.

Microscopic confirmation of malaria infection
With blood samples that showed a positive result with the SD

Boline malaria Antigen P.F. test kit, microscopic examination
was used to confirm the presence of the malaria parasite
Plasmodium, as recommended by Kosack et al. (19). The periph-
eral smear study method was used. Thick and thin blood smears
were made on clean glass slides. The thin smears were air dried
for 10 minutes then fixed in methanol while the thick smears
were dried for 30 minutes without fixing to allow for haemolysis.
The smears were stained by immersing in 10% Giemsa stain for
5 minutes. The smears were then examined under the oil immer-
sion lens of a microscope. This was done solely to confirm the
presence of the parasite (19,20).

Statistical analyses
Statistical Package for the Social Sciences (SPSS)® 21.0

(International Business Machines Corporation (IBM), NY, USA)
was used to analyse the data. Statistical significance of data sets
was determined at P≤0.05.

Results

None of the participants was on antiretrovirals therapy, none of
the participants had recently used any anti-malaria medication and
none showed any definite symptoms of malaria or HIV. Three (3)
students were positive for malaria of which one (1) was male and
the other two (2) female giving prevalence values of 1% and 2.0%
respectively. Five (5) students were found to be HIV positive: two
(2) were female and three (3), male. The overall prevalence for
HIV was 2.5% while the overall prevalence for malaria was
1.5%.The resulting prevalence of HIV positivity based on gender
was 2% and 3% for females and males respectively. No incident of
co-infection was recorded in this study. The findings did not indi-
cate any relationship between HIV seropositivity and malaria
infection. Statistical analyses indicated that there were no signifi-
cant differences between sexes for either malaria or HIV infection.
The results are illustrated in Figures 1 and 2.
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Figure 1. Observed prevalence of malaria and HIV among the
students.

Non
-co

mmerc
ial

 us
e o

nly



[page 34]                                                          [Microbiologia Medica 2019; 34:8160]                                      

Discussion

The prevalence values recorded in this study are exceptionally
low when assessed against similar studies in Nigeria and across
Africa. This is especially true for the observed HIV occurrence.
Saracino et al. (5) recorded the prevalence of 66.7% and 47.2% for
HIV and Malaria respectively; incidence of co-infection in this
study was 25.9% amongst 330 patients attending the clinic in
Mozambique (5). With malaria, Fana et al. (21) reported a 41.6%
prevalence in a study of 255 pregnant women in Kebbi state,
Nigeria. The prevalence of malaria amongst 1190 adults in Kenya
was 28% (22). A much higher malaria prevalence value of 78.7%
was recorded in a study in Akure, Nigeria, while researchers in
southern Ethiopia found the prevalence of malaria in Ethiopia to be
6.1% (23,24). The overall prevalence of HIV in Rivers state,
Nigeria as at 2012 was asserted to be within the range of 4.1-6.0%
(25) which is still higher than found in this study. 

The low prevalence of HIV in this study is consistent with several
reports in Nigeria and sub-Saharan Africa that have associated HIV
incidence with blue-collar workers who often have a minimal formal
education. This observation was attributed to their lack of awareness
of HIV prevention and control methods and the reliance on non-
orthodox forms of protection from sexually transmitted infection
(STI). These individuals have further been associated with hesitation
to accept their status and attend the associated clinics (26-29). Blue-
collar workers often work outside exposing them to malaria infection.
This study examined undergraduate students and thus, the observed
low prevalence values should be expected. The low prevalence indi-
cates their somewhat more advanced understanding of the prevention
and control of HIV as well as appreciation of safe sexual practices.

The low prevalence observed could also be explained by the
ages of the participants. This study comprised solely individuals
within the usual undergraduate 17-26 age range. The age range has
been highlighted in several studies as being less vulnerable to both
malaria and HIV infection. The mean age for malaria infection has
been found to be about 34 years. Malaria positivity is predominant
in age groups 30-34 years; the 25-29 and 35-39 range followed
closely (3,5). Singh et al. (30) confirmed the mean age for HIV
infection to be 43.3 years with 73.8% of HIV positivity in the 41-
60 age range. The greatest number of HIV positive individuals
were found to lie within the 30-49 age range (31). These findings
are further buttressed by other similar studies (25,32-34). 

The occurrence of HIV-Malaria co-infection is commonly rel-
atively low. A study in Lagos, Nigeria was found to report a preva-
lence of 2.9% HIV-malaria co-infection amongst 1080 patients (1).
Other studies found that no significant statistical difference existed
between the prevalence of malaria in HIV positive and HIV nega-
tive individuals (1,35). This corroborates the lack of co-infection in
this study. There, however, seems to be a link between susceptibil-
ity to malaria and HIV seropositivity as the study found that the
diagnosis of malaria was 47.7% in HIV positive individuals com-
pared to 25.8% in uninfected people. Other researchers confirm
this observation (15,36). The prevalence of malaria infection
among HIV-infected persons in Mozambique and South Africa was
considerably high (37,38). Likewise observed prevalence in a
study in South Eastern Nigeria found co-infection amongst asymp-
tomatic HIV seropositive patients to be 11.8% (39). Naing et al.
(40) recorded an overall co-infection prevalence of 19% in adults,
12% in pregnant women, and 9% in children.

Gender has been highlighted as an important risk factor in the
prevalence of both malaria and HIV infection with women being
50% more likely to contract malaria than men (22). In contrast to
this study, some researchers opine that females are more prone to
HIV infection. In one study, the prevalence of HIV in males was
found to be higher compared to females with values of 67.5% and
32.5% respectively (41); another study in contrast reported higher
HIV prevalence of 44.83% in females and 38.3% in males (42). A
publication by the UNAIDS in 2017 confirmed that men generally
were more hesitant when it came to HIV testing and accessing
ART making them more prone to the disease than women as
women will often start the treatment in time and sustain treatment
without interruptions. “Globally, less than half of men living with
HIV are on treatment, compared to 60% of women” (43).
Furthermore, in developing countries, women are more sexually
reserved. They are typically infected secondarily by their partners
and are diagnosed following the diagnosis of their partners (30). 

With malaria, women tend to dominate in incidence statistics.
This higher prevalence in females has been attributed to the fact
that females in developing countries are often more involved in
domestic activities which keep them in somewhat constant contact
with their outdoor environment well into the evenings when mos-
quitoes are more active (23). Akin to the current findings, females
had 25.6% higher incidence of malaria than males in a study in
Akure, Nigeria (23). Other similar studies affirm that females had
a higher prevalence of malaria infection compared to their male
counterparts but also highlight the fact that, similar to our study,
there was no statistically significant difference between the malar-
ia prevalence rate of females and males (3,5). Abdulahi et al. (44)
caution that though certain genders could predominate in studies
on malaria and co-infection, gender has no significant influence
over the incidence of malaria.

The individuals with a positive result for malaria in this study
seem to be asymptomatic carriers of the parasite as they do not
show any clinical signs of malaria. This is not uncommon in malar-
ia endemic regions. Several studies highlight the importance of
these asymptomatic carriers in prevalence studies as it is thought
that they serve as reservoirs for the parasite. While none of the
patients in this study was on antiretroviral therapy (ART) or anti-
malarials, the employment of these infection management regimen
reduces diagnosis of malaria in HIV positive individuals, especial-
ly when used regularly. Co-trimoxazole (CTX) treatment for
malaria and antiretroviral therapy (ART) have been found to offer
an effective defence against malaria in HIV positive individuals
effect from malaria (8,45,46). Saracino et al. (5) found that HIV-
infected patients on daily cotrimoxazole treatment were about 20%
less likely to contract malaria. 
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Figure 2. Distribution of malaria and HIV among students with
respect to gender.

Non
-co

mmerc
ial

 us
e o

nly



Conclusions

This study found that the prevalence of both malaria and HIV
were relatively low amongst undergraduates at the University of
Port Harcourt. Females were found to be more prone to malaria
infection while their male counterparts demonstrated a greater dis-
position to HIV infection. HIV status did not seem to influence
predisposition to malaria infection as no increase in susceptibility
was observed with HIV positive students. It further highlighted the
prospect that malaria was not necessarily a health concern with
HIV positive undergraduates. A word of caution though – no defi-
nite conclusions can be drawn regarding the interaction between
HIV and malaria during co-infection because of the low numbers
of HIV seropositive individuals recorded in the study. Further stud-
ies could be undertaken to investigate other epidemiology param-
eters and are needed on methods to rapidly estimate needs (inci-
dence) and coverage along with strategies to efficiently expand
treatment access.
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