J. Expt. & Clin. Anat. 4(2): 48-51 (2005).

Comparative Effects Of HIV And Malaria Infections On Certain
Haematological Indices In Children - A Hospital Based Study In Enugu

*R O NNELI' AND J. EGENE’

'Department Of Physiology, College Of Medicine & Health Sciences,
' Abia State University, Uturu, Nigeria.
’Department Of Medical Laboratory Services, Mother Of Christ Specialist Hospital, Ogui, Enugu. Nigeria.

*Author for correspondence

ABSTRACT

This one-year hospital based study investigated the effects of malaria and hiv infections on certain
haematological indices in children aged 0 13 years old. HIV screening was carried out using the quick test
kits for hiv-1 hiv-2 while malaria parasitaemia was determined by using both thin and thick peripheral blood
films stained with Leishman's and Geimsa stains examined under microscope. Hb levels of PCV was also
carried out. Total anddifferential white cell counts were determined. The results showed that the higher the
malaria parasitaemia, the lower the PCV and total white cell count with a higher neutrophil levels. HIV
infections caused a decrease in PCV and an increase in total white cell count with incrased lymphocyte
Jevels. Both infections decreased PCV to levels indicative of moderately severe anaemia. In high malaria
endemic regions like Sub-Saharan Africa, a co-infection with HIV would not only worsen anaemia because
of its adverse effects on blood cells but increase the mortality rates among the paediatric age as we observed
in only one patient with HIV co-morbid malarial infection.

Keywords: HIV, Malaria, Haematological indices, Infection, Children.

HIV/AIDS is an increasingly important
cause of under 5 years old mortality, and this
mortality cannot be explained alone by HIV
infection because of other killer diseases of
children in the developing world (Walker et al,
2002). In Sub-Saharan Africa, there is a high
malarial endemicity and in areas with stable
malaria, severe malaria is mainly a problem of
children aged less than 5 years (O'Dempsey,
2002), and infections are less than 5 percent
below the age of three months and approach 90
percent by the end of the first year. Anaemia is
major health problem in endemic areas due to
infection for young children and pregnant
women (Ekvall, 2003). According to Xia et al
(1998) and Jakobsen et al (1995), Plasmodium
falciparum infection modulates HIV
pathogenesis by activating lymphocytes and
stimulating the viral replication through the
production of cytokines. HIV infection has an
adverse effect on malaria and makes its
symptoms worse and increases the parasite
density. Also, malaria infection by causing the
release of proinflammatory cytokines, might be
expected to encourage HIV replication which in
turn would promote HIV transmission and
disease progression (Kublin et al, 2005;
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Whitworth and Hewitt, 2005). In addition to
malaria, other conditions like viral,
malnutrition, sickle cell disease, poor hygiene
cause anaemia in childen (Ekunwe, 1996;
Sharma et al, 1985). At Jos University Teaching
Hospital, Angyo et a,(2000) showed that
infections were common in children with AIDS
and that the range of infections appear similar to
those observed in children with severe
malnutrition. Hence, the objective of this was to
elucidate the effects of HIV, co-morbid malaria
infection on certain haematological indices of
chidlen aged 0-13 years old.

MATERIALS AND METHODS
This one-year study was carried out between
January and December 2002 at Mother of Christ
Specialist Hospital, Ogui Enugu, Nigeria. The
study was approved by the Ethical Committee
and informed consent was sought and obtained
from the parents of the children.

Selection criteria

Children aged 0 13 years wee screened for
haemoglobin genotype (sickling test) to
eliminate the effect of sickle cell anaemia on
malaria infection Hb SAg screening was done to
eliminate the consequences of hepatitis A,B,C
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viruses. The control subjects tested negative to
both HIV screening and malaria parasite count.
A total of sixty (60) children aged O 13 years old
were enlisted for this stud.

Experimental procedures

HIV screening was done using the quick test kits
for HIV-1/HIV-2with serum or whole blood
(ACON Laboratory Inc., CA 92121, USA).
Malaria parasite count, total white blood cell
count and differential white blood cell (WBC)
count respectively were done using both thin and
thick peripheral blood films stained with
Leishman's and Geimsa stains examined under
the microscope at x 100 magnification
(Charterjee, 1976). Haemoglobin (Hb) levels or
Packed cell volume (PCV) was carried out by
using the cynamethaemoglobin method or
microhacmatocrit centrifuge and reader (Dacie
and Lewis, 1991).

Statistical analysis

Students' t-test and ANOVA were used to
compare the means and different variables in the
data. A p value of less than 0.05 was considered
statistically significant. [POSITION FOR
TABLES 17].

RESULTS AND DISCUSSIONS

From our result (table 1), malaria, a co-
infection in HIV produced a decline in Hb level
which agreed with the report £ Usanga (1993),
and a relative leucopenia with increased
neutrophil count thus supporting the postulation
of Zeigler et al (1989). Previous studies have
reported that malaria caused red blood cells
destruction during schizogony, increased red cell
rigidity and decrease erythropoiesis (Young and
Alters, 1994). Eriksson et al (1989) reported a
lower white blood cell counts and marginal Hb
levels in malarial patients when compared with
the controls, and this agreed with out present
result in children who had P. falciparium but
without HIV infection (tables 1 and 2). This
could have been due to both immuno
haemolyticand destruction of parasitised red
blood cells (Nand et al, 2001). Uko et al,(1996)
reported no significant difference in the
haematological indices between the non-infected
and infected patients with P. falciparium,

however, this present study observed a
significant difference (P <0.05) tables 1,2.4,
and 5). Also, anaemia was observed in the 0 5
years age but no in the 6 13 year range (table 4)
thus indicating both the degree of parasitaemia
was higher in the former age range hence the
anaemia. This too, was consistent with the
postulation of Uko et al (1996) that the degree of
anaemia in P.falciparium is variable and depends
on the degree of parasitacmia. Mc Gregor

Table: Effect of Malaria parasitacmia On Packed Cell Volume (PCV)
In Children

Control ~ (non - Test (infected)  P<0.03

fafected)

Number 37 23

Age range 0-13

PCV % (SEM) 382(L.5) 292(52) Yes
Unclassified 6 8

“Table 2: Effect of malaria parasitaemia on total white
Blood and differential counts in children

Control {(non-
Infected

Test (Infected) P<0.05

No 37 23
TWBC% (SEM) 9829.4 (871) 9677.8 (1027

Neutrophil?% (SEM) 47.9(3.4) 53.2(4.6) Yes
Lymphocyte % (SEM) 4543.9) 43.2(4.9) No
Eosinophil % (SEM) 1.5(0.7) 3.0(0.8) No
Basophil % (SEM) S 3.004) 1.67 (0.7) No
Monocyte % (SEM) 23.(1.0) 475(1.7) No

Table 3: Effect Of HIVOn TWBC, Neutrophil

and Lymphocyte counts

Control {(non- Test (Infected) P<0.05

Infected
No 37 23
Age range 0-13 013
TWBC % (SEM) 9829.4(871)  11374(2429)  Yes
Neutrophil % (SEM)  47.9(3.4) 43.0(5.7) No
Lymphocyte % (SEM) 45,7 (3.9) 57.0(5.7) Yes

Table4: Age Related Effect Of HIV Infection

N Aermge  PCVCrd  No HIVONPCV NO - MPONRYV <005

27 0-5 39.5(1.8) 7 2439 12 25520 Yes
9 613 M4302.1) 234000 3 3.0¢L0) No

Table 5: Effect Of MP On Severity Of Anacmia In Children

No Aperange  PCVControl No  Test PCV%
23 0-5 39.5(1.8) 5 16.7(2.0) Yes
7 613 343 2.1 - - No

MP = Malaria parasitacmia
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Table 6: Effect Of HIV Co-Infection With Malaria On Blood Indices Of The Only

Child
No  Sex Age (yr) PCV  ESR (mm/hr)y  TWBC(/cu  Neut.(%) Lymph.(%)
(%) mm)

1 F IYar 20 76 13400 23 77

PCV = packed cell volume; ESR = Erythrocyte sedimentation

Rate; TWBC = Total white blood cell;

Neut = neutrophils; Lymphocytes.

Table 6:Effect of HIV co-infection with malaria

Sex Contr. HIV+ P.falci. HIV+ & % % Y%
P.falci. Prev. Prev. Prev.

Male 20 2 7 - 9.09 2593

Female 20 7 3 1 31.82  13.04 4.76

Total 40 9 10 1 16.37 20.00 2.44

Contr. = control gp; HIV + HIV+ Children gp; P.falc. = P falciparum children gp;

HIV + & P.falci = co-infected Malaria child.

(1984) and Weatherall (1982) rcported that
anaemia was an inevitable consequence of
malarial infection hence the severe anaemia
observed in the 0-years age range (tables 4, 5)
and in the one case of HIV co-infection with
malaria (table 6) having a PCV of 20% with the
report that 90% of HIV/AIDS cases had anaemia
of one form or another (Barry et al, 1994; Essien
1993). This pattern observed herein
corroborated the hypothesis that chronic latent
malarial infection prepares the niche for feeble
HIV co-infection and both co-morbid infections
are known to decrease natural immunity (Yafte,
2001). The decreased PCV obtained in both the
HIV infected children aged O 5 years old (table
4) and one HIV co-infected child with malaria
(table 6) was consistent with observation of
Angyo et al (2000) among children suffering
from AIDS at Jos University Teaching Hospital,
Jos, Plateau State, Nigeria. The elevated total
white blood cell counts (lymphocytosis) (table 3)
observed in the HIV asymptomic children
agreed with Angyo et al (2000) and confirmed
the report that there could be an initial rise in
leucocytes and lymphocytes in HIV infections
(Bain, 1997). With a 10% prevalence of HIV
infection observed, the effects of HIV
seropositvity and malaria parasitacmia on
packed cell volume (PCV) of these children, it
would be of greater consequence to be co-
infected with both HIV and malaria. Therefore,
it confirms the suggestion that P.falciparium
infection increase HIV related
immunosuppression and could lead to a higher
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parasitacmia (Wenike et al, 1990). We observed
that a female child aged one-and-half years old co-
infected with HIV malaria had a PCV (20%)
indicative of a severe anaemia; ESR (76mm/ hr)
suggesting the presence of an active discase
capable of the release of reactive proteins and, or
gamma globulins (Bulls and Brailsford, 1975); a
total WBC count (13,400cell/cubic mm)
(lymphocytosis) with 23% of neutophils
(neutropenia) and 77% of lymphocytes
(lymphocytosis) (table 6) and hence agreed with
agreed with the postulations of Bain (1997);
Murphy et al, (1987); and Davis & Zauli, (1992).
This is probably -a condition in which malaria
increased HIV load in this HIV infected child
(Kublin et al, 2005; Whithworth and Hewitt,
2005; Mera/Africa Health 2005), and suggests
that HIV co-infection with malaria in Sub-
Saharan Africa endemic in both diseases may in
for increased mortality and morbidity rates. We
conclude that HIV and malaria in children given
our results inthe 0 5 years age range in particular
could be deliberating and is capable of worsening
their mortality rates.
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