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Abstract

The study of the prevalence of asympto-
matic Plasmodium falciparum in humans
infected with immunodeficiency virus (HIV)
was carried out in Ile-Ife, Osun State Nigeria.
The aim of the study is to determine the
prevalence of asymptomatic infection P falci-
parum in HIV positive individuals and corre-
late it to age Parasitaemia and CD4 T cell
count. Out of ninety three (93) HIV positive
patients that participated in the study, 53
(58.8%) were females while 40 (41.4%) were
males; 48 (52.4%) females and 35 (33.8%)
males were positive for asymptomatic P falci-
parum given a total number of 83 (86.6%).
Twenty non-HIV patients were used as control
samples: 9 (45%) were males and 11 (55%)
were females. With 3.0 (33.3%) males and 5
(45.45%) females were positive with insignif-
icant value of mean Parasitaemia of 125.0 uL
of blood. Age group 31-40 had the highest pos-
itive rate of 26 (32.2%) and age group 11-20
and above 60 had the least of positive rate.
The correlation between age and both CD4 T
cell count and Parasitaemia showed levels of
significance less than 0.01 (P<0.01) while the
correlation between CD4 T cell and count and
Parasitaemia showed no significant correla-
tion, having P-value of P>0.05. Comparing the
males mean age, CD4 T cell count and
Parasitaemia with that of females there was
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no level of significance P-value being greater
than 0.05 (P>0.05) each. In conclusion, the
study showed that in asymptomatic
Plasmodium falciparum, almost all the tested
samples were positive which could be as a
result of depletion in the immune level, hence
there is need to always screen for Plasmodium
falciparum whether in asymptomatic or symp-
tomatic patients. The CD4 T cells count from
the study can not be used for the detection or
determination of the presence of malaria
infection in HIV positive patients. The best
method for malaria identification so far is still
the staining method. There should not be dis-
crimination when sampling the patient when
investigations on HIV and malaria are to be
carried out when both are infected.

Introduction

Malaria is a tropical, vector borne infec-
tious disease caused by protozoan parasites of
the genus Plasmodium and carried by infected
mosquitoes of the genus Anopheles. Malaria
has infected humans for over 50,000 years,
and may have been a human pathogen for the
entire history of our life.l* There are four
species of malaria affecting humans: they are
i) Plasmodium falciparum which causes
malignant tertian malaria, ii) Plasmodum
vivax which causes benign tertian malaria;
iii) Plasmodium ovale which causes tertian
malaria and iv) Plasmodium malariae which
is responsible for quartan malaria. The classi-
cal symptom of malaria is cyclical occurrence
of sudden coldness followed by rigor and then
fever and sweating lasting four to six hours,
this occurs every two days in P vivax and P
ovale infections, while every 3 days for P
malariae. Sign and symptoms are caused by
the presence of the erythrocytic stages of the
parasite in the red blood cells. In the
Plasmodium falciparum malaria, only the
blood-forms of the parasite exist. There is an
additional persistent infection in the liver
(the extra- erythrocytic form) in all other
forms of malaria and it is the factor responsi-
ble for relapses. The clinical picture is one of
recurring rigors, anaemia, toxaemia and
splenomegaly.>

Malaria is widespread in tropical and sub-
tropical regions, including parts of the
Americas, Asia, and Africa.! Each year, it caus-
es disease in approximately 515 million peo-
ple and kills between one and three million
people, the majority of whom are young chil-
dren in Sub-Saharan Africa.! An estimated 280
million people are carrier of the malarial par-
asites in the region. In Nigeria, malaria has a
high morbidity and mortality rate in children
and pregnant women.”?

Malaria caused by Plasmodium falciparum
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is the major public health problem in the trop-
ics in patient with HIV infection. In non-
immune subjects for instance (HIV subject),
infection with a Plasmodium falciparum at
any age leads to clinical diseases associated
with a high case fatality rate if untreated.!0-11

Malaria is an important disease in the trop-
ics. It results in more than a million deaths
out of the 300 million cases recorded annual-
ly. Around 90% of these deaths occur in Africa,
mostly in young children. Malaria is Africa’s
leading cause of mortality in children less
than 5 years (20%) and constitutes 10% of the
continent’s overall disease burden. It accounts
for 40% of public health expenditure, 30-50%
of impatient admissions, and up to 50% of out-
patient visits in areas with high malaria trans-
mission. Over the years it has been found that
malaria infection has more effects than its
acute consequences. The role of malaria as a
predisposing factors or significant co-morbid-
ity has been documented in HIV infection,
tuberculosis and in pregnancy.’>!* In those
infected with HIV, susceptibility to malaria
and parasitaemia increase as immune
response fails. Clinical malaria is more com-
mon, particularly in less immune people.
Acute falciparum malaria is thought to
increase HIV replication with possible disease
progression and increased risk of mother to
child transmission of HIV.1>17 The present
study therefore is to determine the prevalence
of malaria parasite (Plasmodium falciparum)
in asymptomatic HIV positive patients,
analyse the association between age and
Parasitaemia, test the relationship between
age and CDAT cells count and to analyze the
relationship between age, CD4T cells count
and Parasitaemia.
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Materials and Methods

Location of study

The study was carried out at the Ife Hospital
Unit of Obafemi Awolowo University Teaching
Hospital Complex (OAUTHC) Osun State,
Nigeria from June 2008 to December 2008.
Participants were HIV positive patients attend-
ing the Haematology/Serology Clinic. Non-HIV
individuals without symptoms of malaria were
used as control.

Subject selection

Individuals positive for HIV but without
symptoms suggestive of malaria were recruit-
ed. A total of 93 HIV positive patients and 20
Non-HIV individuals without symptoms sug-
gestive of malaria were all recruited into the
study.

Collection of specimen

Whole venous blood from the 93 patients
and 20 control individuals were collected into
commercially prepared EDTA tubes and labeled
accordingly. These were later transported to
Department of Medical Microbiology and
Parasitology, Faculty of Basic Medical Science,
Obafemi Awolowo University, lle-Ife, for para-
sitological investigation.

Laboratory processing of samples

The blood samples were taken to the labora-
tory for both microscopic and serological analy-
sis (CDAT cells count).

Microcopic examination

The thin films were fixed with methanol and
all films were stained with 3% Giemsa stain of
pH 7.0 for 30 min as recommended by WHO.
Taking the number of leucocytes per micro
liter of blood as 8,000, parasite density of blood
using the thick film was expressed as: parasite
count (x) 8,000 divided by number of WBCs
counted. The thick films were used to deter-
mine the parasite densities while thin films
were used to identify the parasite species and
infective stages. Stained slides were examined
under the light microscope using x100 objec-
tive lens (immersion oil). Number of parasite
counted (x8000/cmm) / number of WBC count-
ed: WHO standard for WBC=6000-8000/cmm
normal. 13

Estimation of the CD4T cell counts

The estimation of the CD4 cells count for
the 93 samples used in this study was done
using a two-colour single platform flow
Ctytometer (Cytoflow partec). It was carried
out at HIV unit of the Department of
Haematology and Blood transfusion, OAUTHC,
Ile-Ife, Osun State.
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Results

A total of ninety three (93) patients partici-
pated in the study out of which 53 (58.6%) with
mean age 31.62 years, Parasitaemia 1861 per
uL of blood and CD4 T cells count of 424.83
cells for the female and 40 (41.4%) males with
mean age 29.62 years, parasitaemia 1570.00
per ul of blood and CD4 T cells count of 486.43
cell. Forty-eight (52.4%) female were positive
with mean age of 31.25 years while only 5
(6.2%) with mean age of 35.20 years were neg-
ative; 35 (33.8%) of the male were positive
with mean age 27.60 years while 5 (7.7%) with
mean age of 43.80 years were negative.

In summary, the total number positive sam-
ples in the study was 83 (86.2%) with mean
age of 29.71 years while 10 (13.8%) with mean
age of 39.50 years were negative for malarial
infection. Age group 31-40 years had the high-
est number of positive samples 26 (32.2%)
with mean age of 3542 years, CD4 T cells
count of 807.24 cells and Parasitaemia
2,938.82 per ul of blood. This was followed by
age group 21-30 years 20 (19.6%) with mean
age of 28.10 years, CD4 count 325.55cells and
Parasitaemia 1698.00 per uL of blood. Age
group 0-10 years; 18 (1.9%) with mean age of
3.18 years, CD4T count 807.24 cell, and
Parasitaemia 2938.82 per uL of blood. Age
group 41-50 years [14 (22.2%) | with mean age
45.29 years, CDAT count 354.64 cells and
Parasitaemia of 1862.861 per uL of blood and
age group 11-20 years and 60 years had the
least number of positive sample of 1 (0.6%)
and 1(2.1%) with mean age, CD4 T cells count
and Parasitaemia of 16.00 years, 381.00 cell,
160.00 per uL of blood and 61.00 years, 1154.00
cell, 1600.00 per uL of blood. Using infection
state of CD4 count Group (normal value=350
CD4 T cells count). Out of 44 (51.2%) of the
samples that have CD4 T cells less than 350, 39
(44.0%) were positive for malaria with the
mean age of 32.31 years, CD4 T cells count
176.6 9cells and Parasitaemia of 1877.95 per ul
of blood. The CD4 T cells count group that has
greater than 350 are 49 (48.8%) out of which
44 (42.2%) were positive with age 27.41 years,
CDA4 T cells count 698.91cells and Parasitaemia
of 2005.45 per uL of blood. A Total of twenty
asymptomatic HIV negative samples were used
as control. Nine (45%) with mean age 27.78
years, parasitaemia 40.00 uL and CD4 T cells
count of 493.11 cell are for males, while 11
(55%) with mean age 38.27 years, para-
sitaemia 58.18 per ulL of blood and CD4 T cells
count of 540.09 cells are for females. Twelve
(60%), with 6.0 males with mean age 30.00
years, Parasitaemia 0.000 per uL of blood and
CD4 T cells counts of 365.83 cells and 6.0
females with mean age of 39.50 years, para-
sitaemia 0.000 per uL of blood and CD4 T cells
count of 469.83cells were negative. Eight
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(40%) out of which 3 (33.33%) males with
mean age of 23.33 years, CD4 T cells count of
747.67 cells and Parasitaemia of 120.00 per ul
of blood and 5 (45.45%) females having 36.80
years, CD4 T cells count of 624.40 cells,
Parasitaemia of 128.00 per ul of blood were all
positive (Tables 1-3).

Discussion

The study showed that there is a high preva-
lence of asymptomatic Plasmodium falciparum
in the HIV patient samples used. 83 (86.2%)
out of 93 HIV samples were positive for P falci-
parum with females having the highest of 48
(52.4%) compared to the males with 35
(33.8%). The assessment of the effect of
Plasmodium falciparum malaria on concen-
trated HIV in blood by Kublin et al.'® support
the results above; out of 367 HIV patient
recruited 334 people were parasitaemic at
baseline and 148 had at least one malaria
episode during follow-up and received anti-
malarial treatment. The work done by
Onyenekwe et al,!9 also agreed with the high
prevalence of malaria in HIV patients with 12
(11.8%) of the 16 (33.3%) total HIV positive
group used. In this study, Malaria parasites
were observed in 8 of the HIV negative control
samples. The differences in the prevalence
rate between the HIV positive group and the
control HIV negative confirms the high preva-
lence of malaria parasites in HIV positive com-
pare to non HIV patients. Considering the CD4
T cell count which for a normal individual
should be greater or equal to 350 (=350). In
this study, out of 44 (51.2%), 39 (44.0%) were
positive for malaria parasites with lower
CD4Tcellcount and 44 (42.2%) out of 49
(48.8%) of the CD4 T cell count greater or
equal to 350 had higher prevalence of asympto-
matic Plasmodium falciparum malaria.
Looking at the correlation table there was no
level of significance between the CD4Tcell
count and Parasitaemia, showing that
decrease or increase in CD4T cell count did not
have implication on the increase or decrease
of Parasitaemia in asymptomatic malarial
infection, this is supported by the work of
French et al? on the investigation on the
effect of HIV -associated immune suppression
on malaria fever rate carried out in Uganda
which stated that the data they had only sup-
ported an interaction between symptomatic
Plasmodium falciparum and HIV and did not
support any interaction in asymptomatic P
faciparum Parasitaemia and HIV. Almost all
CDAT cells count was above 350 cells except
three samples having mean CD4 Tcells count
of 236.3 cells. There was a correlation between
the age and the CD4 Tcell count and para-
sitaemia according to the data recorded in the
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study, with the level of significance found to be
less than 0.01 (P<0.01) which is significant for
both. As the age increased, parasitaemia
decreased and also as the age increased the
CD4 T cell count also increased. This is in
agreement with the work done in a village
community in northern Nigeria by Engelbrecht
et al?! The age distribution of the average
number of parasite clones present in P. falci-
parum infections showed an initial increase,
then reached peak multiplicity in children 8-10
years of age, and afterwards decreased signifi-
cantly with age. However, there was no correla-
tion between CD4Tcell count and Parasitaemia
in asymptomatic Plasmodium falciparum
which could be as a result of the non severity
of the asymptomatic malaria. Engelbrecht et
al.?! also found this in the results of study on
the analysis of Plasmodium falciparum infec-
tion, there was no correlation between CD4

Tcell count and the multiplicity of the P falci-
parum infections. The work of Simooye et al.?2
is in agreement with these results they found
no significant differences in antibody titres of
P, falciparum in patients who were positive for
HIV antibody and in those who were negative,
whether or not they had Parasitaemia.
Interestingly, considering the mean age,
CD4 Tcell count and parasitaemia of both
males and females in the study, it is clearly
seen that there was no significant difference,
showing that both males and females had the
same level of P falciparum infection.
Grouping the patients used in the study into
infants and children, youths and adults and
comparing the infant and children mean val-
ues of CD4 Tcell count and parasitaemia of age
groups 0-10 years against 11-20 years, 41-50
years, 51-60 years, above 60 years, no signifi-
cant difference was found, there was no dis-

similarity between the mean parasitaemia and
CD4 Tcell count. With group 21-30 years and
31-40 years however, there were significant
differences; the mean of age group 0-10 years
was higher than that of 21-30 which was
319.19 cell for the CD4Tcell count and 2775.56
per uL of blood to 1617.14 per uL of blood for
the parasitaemia. Engelbrecht et al?! also
made similar findings. The age distribution of
the average number of parasite clones present
in P falciparum infections in their study,
showed an initial increase, then reached peak
multiplicity in children 8-10 years of age and
afterward decreased significantly with age.

In conclusion, this study has shown that in
asymptomatic Plasmodium falciparum infec-
tions in HIV positive patients, almost all the
tested patient are positive for malaria infec-
tion compare with the low malaria infections
in HIV negative patients (control), which could

Table 1. Showing sex number the mean age, parasitaemia and CD4t cells count of the positive samples.

Male 35 (33.8%) 27.60+18.685 1794.29+1114.7 481.34+631.9
Female 48 (52.4%) 31.25+13.315 2055.83+2104.9 433.25+245.5
Total 83 (86.2%) 29.71£15.80 1945.54+1752.57 453.53+448.03
Control(Pos) male 3(33.34) 23.33+24.90 120.00-£40.00 T47.67+417.29
Control(Pos) female 5(45.45) 36.80+18.43 128.00+95.49 624.40+264.47
Table 2. Showing the general characteristics of the total positive samples using the age range.
0-10 18 17 3.18+3.167 (1.9%) 2938.82+3092.96 807.24£778.14
30.9% 32.7%
11-20 1 1 16.00+- (0.6%) 160.00+-0.1% 381.00+- 0.9%
21-30 21 20 28.10+2.553 1698.00+952.76 325.55+274.800
(19.6%) (21.0%) (15.5%)
31-40 29 26 35.42£2.671 1623.08+£1151.39 349.38+220.31
(32.2%) (26.1%) (21.6%)
41-50 17 14 45.29+2.585 1862.86£1171.22 354.64147.18
(22.2%) (16.2%) (11.8%)
51-60 ‘4 4 54.50+£3.32 1880.0£1471.15 456.25396.98
>60 3 61.00+-100% 1154.00+-2.7%

Table 3. Showing infection state using CD4 count group.

<350 39 5 44 (51.2%) 32.31£13.16 4.20+1492 176.69+99.10  2509.60+69.72 1877.95+1123.64  0.00£0.000
(44.0%) (7.2%) (16.4%) (2.5%) (45.4%) (0.0%)
>350 44 5 49 2741£17.65 37.80+£20.65  698.91+492.93 656.40+134.69 2005.45+2175.71  0.00£0.000
48.8% 42.2% (6.6%) (73.3%) (7.8%) (54.6%) (0.0%)
TOTAL 93 93 30.76+16.136 451.32+£430.553 1736.34+1762.05
100 (100.0%) 100.0% 100%
OPEN ancuss [Microbiology Research 2012; 3:el] [page 3]



be as a result of the depletion in the immune
system. Parasitaemia has nothing to do with
CD4 Tcells count, hence, cannot be a good
parameter in the determination of asympto-
matic P falciparum infection in HIV patients.
Age had impact on the CD4 T cells count and
the level of Parasitaemia which should be
noted when further work is to be done.

Recommendations

There is a need to always screen for malaria
infection not only in symptomatic but also in
asymptomatic patients. The most appropriate
method for parasitic detection still remains the
staining technique. For further work on the
asymptomatic P falciparum infection in HIV
patients, gender discrimination should not be
considered as there was no significant differ-
ence between males and females.
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