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ABSTRACT 
 

Aim: This study was aimed at investigating malaria parasite and anaemia prevalence, the impact of 
co-infection on immune-haematological parameters, clinical/treatment profiles and how malaria 
preventive measure associate with malaria and anaemia in adult HIV-patients attending care and 
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treatment centre in Baptist Hospital Mutengene. 
Study Design: Cross-sectional study. 
Place and Duration of Study: This study was carried out in Mutengene from June to August, 
2012. 
Methodology: A semi-structured questionnaire was used to record information on demographic 
factors and use of preventive measures from adult HIV-patients. Venous blood was collected; blood 
films were prepared and Giemsa-stained for malaria parasite detection. Haemoglobin concentration 
was determined. A total of 470 adults HIV-patients aged 20 - 68 years were studied. 
Results: There was an overall malaria parasite prevalence of 36.38% but there was no significant 
difference in malaria parasite prevalence between the various categories examined. The overall 
anaemia prevalence in the study was 24.89% with a significant difference (p=0.02) between males 
and females. There was a highly significant difference (p<0.001) in anaemia prevalence between 
different CD4+ levels, WHO clinical stages, fever status, clinical symptoms status, HAART 
consumption status, NRTIs and NNRTIs classes of HAART. There was however no significant 
difference in anaemia prevalence between the various malaria preventive measures applied in the 
study. 
Conclusion: This study demonstrates that malaria infection in HIV patients can lead to a reduction 
in CD4+ count and increase anaemia and fever. This can facilitate the HIV-patient’s change from 
clinical stage 1 to 4 where the patients will find it difficult to manage the disease and stay healthy. 
HIV-patients need to implement malaria control measures such as use of ITN and keep the 
environment clean in order to avoid malaria-related morbidity and mortality and improve generally 
on their health. 
 

 
Keywords: Malaria; anaemia; prevalence; HIV; adults; Mutengene. 
 
1. INTRODUCTION  
 
Malaria and Human Immunodeficiency Virus 
(HIV) constitute a significant burden on world 
health and are major causes of mobidity and 
mortality in sub-Saharan Africa [1,2]. There is 
widespread overlap in the distribution of the two 
diseases [1]. Worldwide, it is estimated that 207 
million cases of malaria occurred in 2012, 80% of 
which were in the African Region [1]. An estimate 
of 627,000 malaria deaths occurred worldwide, 
90% of which were in the African Region [1]. 
Most of these deaths were due to P. falciparum 
though it has been reported that HIV infection is 
the leading cause of mortality amongst adults 
aged 15–59 years in sub-Saharan Africa [3]. In 
Cameroon, malaria is a major public health 
problem, affects over 90% of the population and 
is responsible for 35% of the annual mortality [4]. 
In the Mount Cameroon area of the South West 
Region, human malaria is meso-endemic during 
the dry season, but becomes hyper-endemic in 
the rainy season, with incidence peaking in July 
– October and P. falciparum accounts for up to 
96% of malaria infections in this area [5]. 
 
In HIV-patients, it has been reported that lower 
CD4+ counts are associated with higher 
frequency of clinical malaria and anaemia [6,7]. 
HIV infection is associated with a wide variety of 
haematological changes some of which are 

reported as HAART induced though contrasting 
report exists [8]. Furthermore, the implimentation 
of malaria preventive measures have been 
shown to improve health and thus quality of life in 
HIV infected persons [7]. Marked haematological 
changes will complicate health and treatment of 
patients hence it is important to determine the 
extent of HIV/malaria co-infection and anaemia in 
HIV patients which will lead to improved 
management and hence quality of life of the 
infected persons. 
 
2. MATERIALS AND METHODS  
 
2.1 Study Site   
 
The study was carried out in the Care and 
Treatment Centre of the Baptist Hospital 
Mutengene (BHM). Mutengene is a semi-urban, 
road-junction town, located in the Mount 
Cameroon area of the South West Region. In this 
town the Care and Treatment Centre of the 
Baptist Hospital is the only health service 
providing antiretroviral therapy and care to HIV-
patients for free, attracting them from within the 
town and its environs. The Mount Cameroon 
area has an equatorial climate with a rainy 
season that starts in March and ends in October 
and a dry season that starts in November and 
ends in February. Mutengene is located at 
Latitude 4°05'N, Longitude 9°18'E and about 220 
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meters above sea level, with a total population of 
about 47,478 inhabitants. It is characterized by 
mean temperatures of 27.5°C, a relative humidity 
of 83.1% and an annual rainfall of 4000 mm [9]. 
 
2.2 Study Design, Period and Population 
 
This study was a cross sectional study where 
HIV-patients aged 20 to 68 years of both sexes 
who came to the Care and Treatment Centre of 
the Baptist Hospital Mutengene from June to 
August, 2012 were recruited after obtaining their 
informed consent. The adult was accepted for 
recruitment if not pregnant.  
 

2.3 Methodology 
 
2.3.1 HIV staging 
 
HIV staging was done by the consulting 
physician according to the proposed WHO 
clinical staging classification based on clinical 
and performance criteria (stage 1, no symptoms; 
stage 2, minor signs of immunosuppression; 
stage 3, moderate immunosuppression; stage 4, 
AIDS) [10]. 
 
2.3.2 Microscopy for malaria parasite 
 
About 10 µL of blood was placed on a slide free 
from dirt, grease and finger prints and used for 
the preparation of thick blood films. The drop of 
blood was spread out by stirring to form a smear 
approximately 1 cm wide. The slides were air-
dried properly in order to avoid the thick blood 
film from washing off during the staining process. 
Giemsa diluted in 1:20 buffered distilled water 
was used for staining blood films. Blood films 
were flooded with Giemsa and stained for 15 
minutes. The stains were washed off gently using 
clean water and allowed to air-dry in a slanting 
position on a draining rack. The Giemsa-stained 
smears were examined under X100 (oil 
immersion) objective of a Unico light microscope. 
Using the bench aid of Cheesbrough, slides were 
considered positive if asexual forms and or 
gametocytes of the malaria parasite were found 
after observing at least 100 high power fields of 
the microscope [11]. 
 
2.3.3 Determination of CD4+ T-lymphocyte 

count 
 
This was done using a CyFlow® Counter [12]. 
CD4 T-cell counts were categorised as low or 
advanced stage (<200/µl), moderate or chronic 
stage (200-499/µl) and high or asymptomatic 
stage (≥500/µl) [13]. 

2.3.4 Determination of haemoglobin (Hb) 
concentration 

 
Hb concentrations were determined using a 
Urit12 haemoglobinometer. Hb strips were 
inserted in to the haemoglobinometer and using 
a micropipette about 20 µL of blood was placed 
on the haemoglobinometer following the 
manufacturer’s instructions. The haemoglobin 
value was displayed automatically by the 
haemoglobinometer and read in grams per 
decilitre (g/dL). Classification and severity of 
anaemia was done according to WHO [14] where 
haemoglobin values less than 11 g/dl were 
considered anaemic. Anaemia severity was 
classified as follows: Hb values between 10.0-
10.9 g/dL, 7.0 - 9.9 g/dL and < 7.0 g/dL were 
considered as mild, moderate and severe 
anaemias [14]. 
 
2.3.5 Statistics 
 
Pearson Chi-square test (X2) was performed to 
measure association between the status of 
different parameters and the presence of malaria 
parasite and anaemia. For these statistical 
analyses, PASW Statistics 18.0 SPSS Inc. 
software was used.  
 
3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
3.1.1 Characteristics of the study population 
 
The overall population of adults HIV-patients in 
this study was 470, 25.32% (119/470) of which 
were males and 78.75% (351/470) females               
(Fig. 1), 36.38% (171/470) were positive for 
malaria parasite (Fig. 2) while 24.89% (117/470) 
were anaemic (Fig. 3). Based on clinical and 
performance criteria, the patients could either be 
classified as stage 1, 2, 3 or 4 [10]. 
 
3.1.2 The prevalence of malaria parasite and 

anaemia based on gender and age  
 
In the study, the malaria prevalence was higher 
(37.32%, 131/351) in females than males 
(33.61%, 40/119) though the difference was not 
significant (p=.47) in malaria prevalence between 
gender. Among the age groups, malaria was 
most prevalent in those aged ≥50 years (38.98%, 
23/59) and least (34.88%, 42/121) in those aged 
40-49 years but the difference was insignificant 
(p=.93) in malaria prevalence between the age 
groups (Table 1). 
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Fig. 1. The prevalence of males and females in the study population 
 

 
 

Fig. 2. The overall prevalence of malaria in the study population 
 

 
 

Fig. 3. The overall prevalence of anaemia in the study population 
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On the other hand, the overall prevalence of 
anaemia in the study was 24.89% (Fig. 3). 
Anaemia prevalence was higher in females 
(27.64%, 97/351) than males (16.81%, 20/119) 
with a significant difference (p=.02) in anaemia 
between gender while among the age groups, it 
was highest among those aged 20-29 years 
(26.74%, 23/86) and least in those aged ≥50 
years old (18.64%, 11/59) but there was no 
significant difference in anaemia prevalence 
among age groups (p=.67) (Table 1).  
 

3.1.3 The prevalence of malaria parasite and 
anaemia based on immunehaemato-
logical parameters in the study   

 

Malaria prevalence was higher among those that 
were anaemic (38.46%, 45/117) than those that 
were non anaemic (35.69%, 126/353) and 
highest in those with severe anaemia (57.14%, 
4/7) than those with mild (40.30%, 14/43) and 
moderate (32.56%, 27/67) anaemia though 
without any significant difference (p=.55). It was 
also most prevalent in individuals with CD4+ 
between 200-499 cells/µl of blood (37.50%, 

93/248) and least in those with CD4+ ≥500 
cells/µl of blood (35.29%, 36/102) though without 
any significant difference (p=.87) in malar 
Mutengene ia prevalence at different CD4+ 
levels. Malaria prevalence was also highest 
among those at WHO clinical stage 3 (38.46%, 
65/169) and least among those with clinical stage 
1 (33.33%, 32/96) but there still was no 
significant difference (p=.87) recorded in malaria 
prevalence at the different clinical stages     
(Table 2).  
 
Anaemia prevalence on the other hand was 
highest among individuals with CD4+ count <200 
cells/µl of blood (44.17%, 53/120) and lowest 
among those with CD4+ count ≥500 cells/µl of 
blood (15.69%, 16/102) and there was a highly 
significant difference (p<.001) in anaemia 
prevalence between individuals at different CD4+ 
levels. Similarly, anaemia prevalence was 
highest among individuals at WHO clinical stage 
4 (51.35%, 38/74) and least among those at 
WHO clinical stage 1 (15.63%, 15/96) with a 
highly significant difference (p<.001) (Table 2). 

 

Table 1. The prevalence of malaria and anaemia in adults HIV-patients based on gender and 
age 

 
Demographic 
factors 

Category Total 
number 
(N=470) 

Plasmodium 
positive 
n (%)  

p=value Number 
anaemic 
n (%) 

p=value 

Gender Male 119 40 (33.61) .47 20 (16.81) .02 
Female 351 131 (37.32) 97 (27.64) 

Age groups 20-29 86 30 (34.88) .93 23 (26.74) .67 
 30-39 204 79 (38.73) 51(25.00) 

40-49 121 42 (34.71) 32(26.45) 
≥50 59 23 (38.98) 11(18.64) 

 
Table 2. The prevalence of malaria and anaemia in adults HIV-patients based on immune-

haematological parameters 
 

Immuno-
haematological 
parameters 

Category Total 
number 
(N=470) 

Plasmodium 
positive 
n (%)  

p=value Number 
anaemic 
n (%) 

p=value 

Anaemic status Non- 
anaemic 

353 126(35.69) .59 NA NA 

Anaemic 117 45(38.46) 
Anaemia severity  Severe 7 4(57.14) .55 NA NA 

Moderate 67 27(40.30) 
Mild 43 14(32.56) 

CD4+ count 
(Cells/µl) 

<200 120 42(37.00) .87 53(44.17) <.001 
200-499 248 93(37.50) 48(19.35) 
≥500 102 36(35.29) 16(15.69) 

HIV Clinical stage 1 96 32(33.33) .87 15(15.63) <.001 
2 131 47(35.88) 25(19.08) 
3 169 65(38.46) 39(23.08) 
4 74 27(36.49) 38(51.35) 

Anaemic = Hb<11.0 g/dl; Non anaemic = Hb ≥ 11.0 g/dl; Severe anaemia = Hb<7.0 g/dl; Moderate anaemia = Hb: 7.0-9.9 g/dl; 
Mild anaemia = Hb: 10-10.9 g/dl; CD4+ count of <200 cell/µl of blood = advanced; 200-499 = chronic and ≥500 = asymptomatic 

stage 
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3.1.4 The prevalence of malaria parasite and 
anaemia based on clinical/treatment 
profiles in the study   

 
Adults HIV-patients that had fever had a higher 
malaria prevalence (50.00%, 16/32) than those 
without fever (35.39%, 155/438) but there was no 
significant difference (p=.10) in malaria 
prevalence between febrile status. Also, 
individuals with clinical symptoms had a higher 
malaria prevalence (43.14%, 22/51) than those 
without any clinical symptom (35.56%, 149/419) 
yet there was no significant difference (p=.29) in 
malaria prevalence between clinical symptom 
status. It was also found that individuals that 
were consuming HAART had a higher malaria 
parasite prevalence (37.37%, 139/372) than 
those that were not on HAART (32.65%, 32/98) 
though the difference was not significant (p=.39). 
Among the individuals that were consuming 
HAART, those that were placed on Protease 
inhibitors (PIs) had a higher malaria parasite 
prevalence (71.43%, 5/7) with no significant 
difference in parasite prevalence between those 
that took PIs and those that were not on PIs 
(p=.05). There was no significant difference in 
malaria prevalence when an individual consumed 
Nucleoside/nucleotide reverse transcriptase 
inhibitors (NRTIs) and Non-nucleoside reverse 
transcriptase inhibitors (NNRTIs) or not have 
consumed any drug from these two classes 
(Table 3). 
 
Anaemia prevalence was higher among 
individuals that had fever (56.25%, 18/32) than 
among those that had no fever (22.60%, 99/438) 
and the difference was highly significant 
(p<.001). Anaemia prevalence was also higher 
among those with clinical symptoms (47.06%, 
24/51), those not consuming HAART (39.80%, 
39/98) and those consuming the NRTIs (20.98%, 
77/367) and NNRTIs (20.40%, 71/348) class of 

HAART than their counterparts and the 
difference was highly significant (p<.001). There 
was however no significant difference (p=.82) in 
anaemia prevalence among those consuming 
PIs compared to those not consuming PIs  
(Table 3). 
 
3.1.5 The prevalence of malaria parasite and 

anaemia based on malaria control 
measures applied in the study   

 

It was observed that individuals that were not 
using ITNs had a slightly higher malaria parasite 
prevalence (36.60%, 56/153) as compared to 
those that were using ITNs (36.28%, 115/317) 
though there was no significant difference 
(p=.95). Those that were using insecticide sprays 
against mosquitoes rather had a slightly higher 
malaria parasite prevalence (36.84%, 49/133) 
than those that were not using insecticides 
(36.20%, 122/337) though without any significant 
difference (p=.90). Similarly, individuals that had 
no bushes (38.61%, 78/202) or stagnant water 
around their houses (37.88%, 136/359) recorded 
a higher malaria parasite prevalence than their 
counterparts but there was no significant 
difference in malaria prevalence in all the cases 
(Table 4). 
 
There was no significant difference in malaria 
prevalence whether or not individuals applied 
any of the malaria preventive measures but 
anaemia prevalence was however higher among 
those that did not use ITN (27.45%, 42/153), 
used insecticides (27.82%, 37/133), had bushes 
around the house (25.37%, 68/268) and had no 
stagnant water around the house (25.63%, 
92/359) than those that used ITN (23.66%, 
75/317), did not use insecticides (23.74%, 
80/337), had no bushes (24.26%, 49/202) and 
had stagnant water (22.52%, 25/111) around 
their houses (Table 4). 

 

Table 3. The prevalence of malaria and anaemia in adults HIV-patients based on 
clinical/treatment profiles 

 

Clinical/treatment 
profiles 

Category Total 
number 
(N=470) 

Plasmodium 
positive 
n (%)  

p=value Number 
anaemic 
n (%) 

p=value 

Febrile status  Fever 32 16(50.00) .10 18(56.25) <.001 
No fever 438 155(35.39) 99(22.60) 

Clinical symptoms* Yes 51 22(43.14) .29 24(47.06) <.001 
No 419 149(35.56) 93(22.20) 

HAART 
consumption 

Yes 372 139(37.37) .39 78(20.97) <.001 
No 98 32(32.65) 39(39.80) 

Class of HAART NRTIs 367 138(37.60) .89 77(20.98) <.001 
NNRTIs 348 126(36.21) .89 71(20.40) <.001 
PIs 7 5(71.43) .05 2(28.57) .82 

Clinical symptoms* = Headache, joint pain, nausea, vomiting, body weakness and stomach disorder 
Fever = T ≥ 37.5°C; No fever = T < 37.5°C 
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Table 4. The prevalence of malaria and anaemia in adults HIV-patients based on malaria 
preventive measures 

 
Malaria 
preventive 
measures 

Category Total 
number 
(N=470) 

Plasmodium 
positive 
n (%)  

p=value Number 
anaemic 
n (%) 

p=value 

Use of ITN Yes 317 115(36.28) .95 75(23.66) .37 
No 153 56(36.60) 42(27.45) 

Use of insecticide Yes 133 49(36.84) .90 37(27.82) .36 
No 337 122(36.20) 80(23.74) 

Presence of 
bushes around 
house 

Yes 268 93(34.70) .38 68(25.37) .78 
No 202 78(38.61) 49(24.26) 

Presence of 
stagnant water 
around house 

Yes 111 35(31.53) .22 25(22.52) .51 
No 359 136(37.88) 92(25.63) 

 
3.2 Discussion 
 
Malaria and HIV/AIDS constitute two of the 
medical challenges facing Africa today and any 
potential for interaction between the two 
diseases is of medical importance. This study 
was aimed at determining the prevalence of 
malaria and anaemia, the impact of co-infection 
on immune-haematological parameters, 
clinical/treatment profiles and how malaria 
preventive measure associate with malaria and 
anaemia in adults HIV-patients attending the 
Care and Treatment Centre of Mutengene 
Baptist Hospital, Cameroon. 
 
The overall prevalence of malaria in the study 
was 36.38% and this was higher than results that 
have been reported in other parts of the country 
[15,16]. The fact that the mosquito vector thrives 
more in warmer climates than colder climates 
could be one of the reasons attributed to the 
difference seen in this co-infection with malaria 
prevalence. Furthermore the prevalence of 
malaria also depends on intensity of transmission 
and the availability of competent vectors for the 
transmission of falciparum malaria have been 
reported in the southwest region of Cameroon 
[1,17].        
 
Malaria prevalence was higher in females than 
males though the difference was not significant. 
This is similar to the report of other studies and a 
higher proportion for co-infected females could 
probably be due to the fact that females spend 
more time outdoors at dusk and dawn than 
males and as such are more exposed to 
mosquito bites [18]. 
 
The highest malaria parasite prevalence was 
recorded in individuals aged ≥50 years and least 
in those aged 40-49 years but the difference was 

not significant. Being HIV positive at an older age 
might contribute to a weaker immune system 
hence increase in malaria parasite prevalence. 
Generally, immunity to malaria is not sterile and 
builds up with age due to continuous exposure to 
the same antigen. 
 
On the other hand, the overall prevalence of 
anaemia in the study was 24.89% and was 
higher in females than males with a significant 
difference. This is similar to results of Ferede and 
Wondimeneh were more HIV positive females 
than males were anaemic in a study [19]. 
Generally, females are usually reported to have 
lower haemoglobin values than males. This could 
be because premenopausal women have a 
higher incidence of iron deficiency anaemia (IDA) 
because of heavy menstrual blood losses [20].  
 
Anaemia was highest among those aged 20-29 
years and least in those aged ≥50 years old but 
there was no significant difference in anaemia 
prevalence among age groups. There are many 
causes of anaemia including nutritional 
deficiencies where poor feeding can lead to 
prevalence of anaemia in addition to the 
immune-compromised states of HIV positive 
persons [21].   
 
Malaria prevalence was higher among those that 
had anaemia than those that were non anaemic; 
highest in those with severe anaemia than those 
with mild and moderate anaemia though without 
any significant difference. Malaria parasites 
normally feed on haemoglobin of infected red 
blood cells (RBCs) and thus greater number of 
its victims can easily get anaemic [22]. Moreover, 
HIV on its own can predispose one to anaemia. 
This suggests that a higher prevalence of 
HIV/malaria co-infection will cause more 
individuals to be anaemic and this is in line with 
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reports from other studies [23,24]. The fact that 
those with severe anaemia had a higher malaria 
parasite prevalence strenghtens the fact that HIV 
positive individuals infected with malaria usually 
have low haemoglobin values [19,23]. High 
parasitaemia and the virulence of the infecting 
species could also contribute to severe anaemia 
[18,25].  
 
Malaria parasite prevalence was also highest in 
individuals with CD4+ between 200-499 cells/µl 
of blood and least in those with CD4+ ≥500 
cells/µl of blood though without any significant 
difference. It has been reported that malaria 
infection is associated with strong CD4+ cell 
activation and up-regulation of pro-inflammatory 
cytokines, providing an ideal micro-environment 
for the spread of the virus among CD4+ cells and 
thus for rapid HIV replication where malaria 
clinical episodes will increase as CD4+ 
decreases [6]. Malaria prevalence was also 
highest among those at WHO clinical stage 3 
and least among those with clinical stage 1 but 
there still was no significant difference recorded 
in malaria prevalence at the different clinical 
stages. Normally, the immune deficiency caused 
by HIV infection should reduce the immune 
response to malaria parasitaemia and therefore 
increase the frequency of clinical attacks of 
malaria [26].   
 
When looking at the anaemia prevalence, we 
realized that it was highest among individuals 
with CD4+ count <200 cells/µl of blood and 
lowest among those with CD4+ count ≥500 
cells/µl of blood and there was a highly 
significant difference in anaemia prevalence 
between individuals at different CD4+ levels. 
Similarly, anaemia prevalence was highest 
among individuals at WHO clinical stage 4 and 
least among those at WHO clinical stage 1 with a 
highly significant difference. This is similar to 
reports of other studies where anaemia and 
CD4+ count has an inverse relationship. In 
established HIV infection, lower haemoglobin 
levels have been shown to correlate with 
decreasing CD4+ cell count (i.e from ≥500 to 
<200 cells/µl of blood) and increase clinical stage 
(from 1 to 4) [27]. 
 
Adults HIV-patients that had fever had a higher 
malaria prevalence than those without fever. 
Similarly, individuals with clinical symptoms had 
a higher malaria prevalence than those without 
any clinical symptom. This is consistent with 
studies of Neil et al. [28] where data revealed an 
increasing risk of malarial fever in HIV-patients. 

The causes of fever are multifactorial. However, 
the characteristic feature of malaria has been 
fever which is associated with the periodic 
release of merozoites, metabolic waste products 
and toxins causing paroxysms [29].  
 
It was also found that individuals that were 
consuming HAART had a higher malaria parasite 
prevalence than those that were not on HAART. 
Some other study has given a contrary report 
where individuals consuming HAART had a low 
malaria parasite prevalence in HIV infected 
adults [7]. Among the individuals that were 
consuming HAART, those that were placed on 
PIs had a higher malaria parasite prevalence 
with a significant difference in parasite 
prevalence between those that took PIs and 
those that were not on PIs. On the contrary, 
researchers measuring the effect of antiretroviral 
agents on malaria have suggested a direct effect 
by protease inhibitors on the frequency of 
malaria by improving immune function [30,31]. 
There was no significant difference in malaria 
prevalence when an individual consumed NRTIs 
and NNRTIs or not have consumed any drug 
from these two classes. It has been reported that 
antiretroviral therapy that contains non-
nucleoside reverse transcriptase inhibitor 
(NNRT) when combined with cotrimoxazole 
decreases the prevalence of malaria [7,31]. 
 
Anaemia prevalence on the other hand was 
higher among individuals that had fever than 
among those that had no fever and the difference 
was highly significant. Fever is a common 
complaint among patients with HIV infection and 
may occur at any point during viral infection, with 
numerous potential causes and history of fever 
reported as a risk factor for anaemia [8,32]. 
 
Anaemia prevalence was also higher among 
those with clinical symptoms than those without 
clinical symptoms. It’s been suggested that 
individuals with a higher burden of clinical 
symptoms may have a higher prevalence of 
anaemia because increased symptom burden 
may represent more opportunistic infections and 
increased inflammation, both of which are 
connected with anemia [33].   
 
 Anaemia prevalence was also higher among 
those not consuming HAART than those 
consuming HAART and those consuming the 
NRTIs and NNRTIs class of HAART than their 
corresponding counterparts and the difference 
was highly significant. This is consistent with 
findings which have reported that the prevalence 
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of anaemia was significantly higher among 
HAART naive patients than in HIV patients on 
HAART [34]. Zidovudine which is a NRTI is 
reported to increase risk of anaemia [35]. 
However, there was no significant difference in 
anaemia prevalence among those consuming 
PIs compared to those not consuming PIs. All 
PIs have been associated with metabolic 
abnormalities and not anaemia but may increase 
the risk of bleeding in haemophiliacs [36].    
 
It was also observed that individuals that were 
not using ITNs had a higher malaria parasite 
prevalence as compared to those that were using 
ITNs. Studies have supported the fact that the 
use of bednets have reduced the rate of malaria 
among adults with HIV infection [7].   
 
Those that were using insecticide sprays against 
mosquitoes rather had a slightly higher malaria 
parasite prevalence than those that were not 
using insecticides. Similarly, individuals that had 
no bushes or stagnant water around their houses 
recorded a higher malaria parasite prevalence 
than their counterparts. The reason for this 
disparity is yet to be discovered since it is 
normally expected that clean environmental 
conditions and the use of insecticides should 
reduce the mosquito vector hence reduction in 
malaria prevalence compared to dirty 
environments [37]. May be the particular group of 
patients studied and the size coincidentally 
played a role in not giving results that reflect 
generally accepted concepts.   
 
Anaemia prevalence was higher among those 
that did not use ITN than those that used ITN 
implying that the use if ITN might reduce 
morbidity due to malaria in adults HIV-patients. 
Anaemia prevalence was also higher among 
those that did not use insecticides and had 
bushes around their houses than those that did 
not use insecticides and had no bushes around 
their houses. This suggests that keeping the 
environment clean will reduce human-vectors 
contact hence reduction in anaemia burden. 
 

4. CONCLUSION 
 
This study demonstrates that malaria infection in 
HIV patients can lead to a reduction in CD4+ 
count and increase anaemia and fever. This can 
facilitate the HIV-patient’s change from clinical 
stage 1 to 4 where the patients will find it difficult 
to manage the disease and stay healthy. Patients 
on HAART medication had more malaria but less 
anaemia. Therefore the type of HAART 
medication should be looked into carefully before 

prescription since PIs could predispose patients 
to malaria and increase anaemia as shown in the 
study. The use of ITN and keeping the 
environment clean as malaria preventive 
measures should be encouraged among HIV-
patients since this reduces malaria infection and 
anaemia and will generally lead to an improved 
state of health of HIV-patients. 
 
CONSENT 
 
After giving a health talk on malaria and purpose 
of study, informed consent forms were given to 
all adults who came to the treatment centre to 
ask for their participation in the study. The form 
explained the purpose of the study, procedures 
to be used and the advantages, and any 
potential risk in participating in the study. 
Retractable vacutainers were used on the 
subjects after which they were properly 
discarded. For the purpose of confidentiality, 
participants were given codes that were used on 
their sample collection tubes and results and only 
members of the research team and supporting 
health personnel had assess to participants 
information. Upon presentation of the codes to 
the laboratory staff, participants had access to 
their results for subsequent follow-up by the 
physician or care giver. The use of name was not 
accepted in this study and only participants who 
accepted and signed the consent forms were 
included in the study. Pregnant women were 
excluded in the study. Participation was 
voluntary. 
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