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ABSTRACT
Background: Malaria is endemic in Nigeria and sickle cell disease is very common in Nigeria and it is
believed that malaria is the common cause of morbidity and mortality in children with sickle cell
disease (SCD) in our environment as a result malaria prophylaxis is always recommended for them.
The study was meant to determine the prevalence, risk factors and effect of malaria in sickle cell
disease children.
Methods: We recruited 200 febrile children with sickle cell disease and another 200 febrile non sickle
cell disease children as control into the study. Two miles of their blood were collected and both thin
and thick blood films were made on the same slide, stained by Giemsa methods and examined
microscopically. Parasite densities were also determined and packed cell volume (PCV) were
enumerated.
Results: The study showed that the prevalence of malaria in febrile SCD was 49.0% and 61.0% in non
SCD. The PCV of <20% recorded the highest prevalence of 66.7% while the least prevalent of 41.1%
malaria was recorded PCV >40. In the non SCD the highest prevalent of 63.0% and the least prevalent
56.4%. SCD below 5yrs recorded the highest prevalent of 47.7% malaria while the least 20% malaria
>15yrs. In the non SCD <Syears recorded the highest prevalent while the least was 63.9% malaria.
There 108 SCD males examined but 56(51.9%) were positive, while of the 112 non SCD males
examined, 69(61.6%) were positive. Of the 98 SCD females examined, 42(42.9%) were positive and 88
non SCD female examined, 53(60.2%) were positive. Of the 73 SCD that uses LLINs, 21(28.8%) were
positive while 127 do not used LLINs and had 77(60.0%) malaria, non SCD 51 uses LLINs,
23(45.1%) were positive for malaria, 149 without LLINs had 66.4% malaria. There was no malaria in
SCD and non SCD that use insect repellants while 198 SCD that do not use repellants had 98(49.5%)
malaria. SCD using door screen had 21.3% and without had 71.2% malaria, while non SCD had 32.6%
and those without had 86.7%. SCD on malaria prophylaxis had 33.6% malaria, while without had
60.5% positive. Non SCD using prophylaxis had 23.5% malaria and without 64.5%malaria. SCD that
take indigenous herbs at home had 56.9% malaria while without herbs had 40.8%malaria, non SCD
that take indigenous herbs at home had 22.8% malaria and without had 93.5% malaria.
Conclusion: We conclude that non sickle cell disease febrile children are more susceptible to malaria
and have higher parasite densities than sickle cell disease febrile children studied. Therefore we
recommend that malaria prophylaxis should not be limited to sickle cell disease children but to all
children regardless of their genotype.
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INTRODUCTION

Malaria is a parasitic disease affecting red blood
cells and is transmitted to human by infected
female anopheles mosquitoes, malaria still rank as
the number one killer disease in Africa, children,
pregnant women, sickle cell anaemia patients,
people in emergency situations and people living
with HIV/AIDS are particularly vulnerable to
malaria infection."* Malaria is believe to be a
major cause of morbidity in sickle cell disease
(SCD) patients, it is a precipitating factor for the
frequent vaso oclusive crises experienced by these
patients®. Globally, some 300,000 children are
born with sickle cell disease every year’. More
than three quarters of these children are born in
sub-Saharan Africa, where in the absence of
interventions, their mortality remains high®®.
Although the sickle cell trait (i.e. hemoglobin
genotype AS (HbAS) is known to protect against
clinical malaria, it is widely believed that malaria
is a major risk factor for death among children

with SCD who are born in malaria-endemic areas’
9

MATERIAL AND METHODS

The study was carried out in Emergency pediatric
unit, ward 8 and pediatric outpatient department
(POPD) of Jos University Teaching hospital north
central Nigeria. The study populations were febrile
children with sickle cell disease (SCD) while the
controls were febrile non SCD febrile children.
The children were within the ages of 6 months to
18 years. Ethical clearance was obtained from the
Institutional health research ethical committee of
Jos  University Teaching Hospital before
commencement of the study. Informed consent of
the parents or guardians were obtained from both
the subjects and the controls. A questionnaire was
administered to each child of the consented parent
or guidance; information required  were
demographic data, genotype results were obtained
from case record note, temperature, history of
malaria attack, history of chemoprophylaxis, use
of long lasting insecticidal nets LLINs, repellants
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and door/window screens were obtained and
recorded appropriately.

The method of sample collection employed was
vene puncture technique.® ™ ** Both thick and
thin blood films were prepared according to the
technique™ from each blood on the same clean
grease-free slide using the WHO blood film
template, they were allowed to air dried and
stained using 3% Giemsa stain solution for 30
minutes as describe by ** and examined under
immersion oil objective of binocular microscope.
Speciation of the malaria parasites were done on
the thin blood films while the parasite density was
carried out on the thick blood films.

RESULTS

The results showed that prevalence of malaria
parasitaemia reduces with increase in PCV of both
subjects and the controls, this was indicated in the
Three of the subjects with PCV of less than 20%
had the highest prevalence of 66.7% malaria
parasitaemia in the controls while there was no
control with this same PCV, this was followed by
48.2% recorded by 144 with PCV of 21 to 30%
and 63.0% in the corresponding controls and the
least prevalence of malaria was recorded in both
the subjects and controls among those that had the
PCV of 31-40%, the subjects had 41.1% while the
control had 56.4%. The finding of this study
showed that malaria parasitaemia prevalence
reduces with age in the controls while in the
subjects the highest prevalence of 57.0% was
recorded by those below the age of 5 years
followed by 47.7% by 11 — 15 years then 41.5%
by 6-10 years old while the least prevalence of
20% was recorded by those above 15years. The
control had 81.7% with those within the age group
of < 5 years this was followed by 6-10years
70.4%, 11-15 years 63.9% those above 15 years
recorded no infection. In the subjects 108 males
were examined, 56(51.9%) were positive, while of
the 112 males control examined, 69(61.6%) were
positive. Of the 98 females subject examined,
42(42.9%) were positive and 88 female control
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examined, 53(60.2%) were positive. In this study
of the 73 subjects that uses long lasting
insecticidal net, 21(28.8%) were positive while
127 do not used LLINs and had 77(60.0%)for
malaria, in the control only 51 uses LLINSs,
23(45.1%) were positive for malaria, 149 without
the use of LLINs had 66.4% prevalence. In the
subjects only 2 that uses insect repellants and had
no infection, while the 198 that do not use
repellants had 98(49.5%) positive. There was only
one control that used the repellant and had no
infection. Of the 52 subjects that uses door screen,
23(44.2%) were positive, 148 do not used LLINSs,
75(50.8%) were positive. In the control 56 uses
LLINs 19(33.9%) were positive, 144 do not used
LLINs 91(86.7%) were positive. The subjects had
89 that uses 19(21.3%) positive, 111 do not use

window screen, 79(71.2%) were positive while of
the 95 control that were not using window screen,
31(32.6%) were positive, the 105 that were not
using LLINs, 91(86.7%) were positive for malaria.
The subjects had 119 who were taken malaria
prophylaxis, 40(33.6%) positive, 81 do not used
prophylaxis, 49(60.5%) were positive while in the
controls, of the 17 that uses prophylaxis, 4(23.5%)
were positive and 183 that do not use prophylaxis,
118(64.5%) were positive . In the subjects 102 that
always take drugs at home 58(56.9%) were
positive, of the 98 that do not take drugs at home,
40 (40.8%) were positive, while 92 of the controls
that takes drugs at home, 21 (22.8%) were positive
and the 108 that do not take drugs at home,
101(93.5%) were positive.

Table 1: Malaria parasitaemia in Sickles Cell Disease Children and Control in relation to Packed

Cell Volume
PCV (%)

SUBJECTS (HBSS) CONTROL (HBAA)

NUMBER NO. NO. NUMBER NO. NO.

EXAMINED | POS%) NEG(%) EXAMINED | POS(%) NEG(%)
<20 3 2(66.7) 1(33.3) 0 0(0.0) 0(0.0)
21-30 141 71(50.4) 73(51.8) 138 87(63.0) 51(37.0)
31-40 56 23(41.1) 29(51.8) 62 35(56.4) 27(43.6)
TOTAL 200 98(49) 102(51) 200 122(61) 78(39)
Table 2: Age distribution of malaria in febrile sickles cell disease patients in Jos

Subjects Controls

Age group
(YRS)

NO. NO. Positive | Mean NO. NO. Positive | Mean

Examined (%) Parasite Examined (%) Parasite

density density

<5 49(57.0) 1000 60 49(81.7) 1400

86
6-10 27(41.5) 840 71 50(70.4) 1200

65
11-15 21(47.7) 840 36 23(63.9) 840

44
>15 1(20.0) 680 3 0(0.0) 680

5
TOTAL 200 98(49) 800 200 122(61) 1000
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Table 3: Prevalence of malaria in febrile sickles cell disease patients in relation to sex

Sex Subjects Controls

NO. EXAM | NO.POS(%) | NO.NEG(%) | NO.EXAM [ NO.POS(%) | NO. NEG(%)
Male 108 56(51.9) 52(48.1) 112 69(61.6) 43(38.4)
Female 98 42(42.9) 56(57.1) 88 53(60.2) 35(39.8)
Total 200 98(49.0) 102(51.0) 200 122(61.0) 78(39.0)

Table 4: The associations between selected potential risk factors and malaria in sickle cell disease

patients in Jos

Predictors SCD Children. NON SCD Children.
No. Malaria Pos (%)

No. of Respondence Malaria Pos(%b6) Respondence

Use of LLIN

Yes 73 21(28.8) 51 23(45.1)

No. 127 77(60.0) 149 99(66.4

Repellants

Yes 2 0(0.0) 1 0(0.0)

No. 198 98(49.5) 199 122(61.3)

Door Screen

Yes 52 23(44.2) 56 19(33.9)

No. 148 75(50.8) 144 103((71.5)

Window Screen

Yes. 89 19(21.3) 95 31(32.6)

No. 111 79(71.2) 105 91(86.7)

Malaria Prophylaxis

Yes 119 40(33.6) 17 4(23.5)

No. 81 49(60.5) 183 118(64.5)

Take indigenous

herbs at home

Yes 102 58(56.9) 92 21(22.8)

No. 98 40(40.8) 108 101(93.5)

DISCUSSIONS and 29% in non sicklers, also in South -West

The study gave a prevalence of 49% malaria
parasitaemia in children with sickle cell disease
and 61% in non sickle cell febrile paediatric
patients attending Jos University Teaching
Hospital. The results showed that children without
sickle cell disease are more susceptible to malaria
infection and have higher parasite densities than
those with sickle cell disease; this finding is
similar to previous study in South-South Nigeria'*
who recorded 9% malaria parasitaemia in sicklers
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Nigeria® 24% and 43% in sicklers and non
sicklers respectively. Malaria is widely considered
a major cause of illness and death in patients
living with SCA in sub-Saharan Africa®® but the
finding of this study is revealing that patients with
SCA have a level of immunity against malaria,
this was demonstrated from the low prevalence of
malaria infection and parasite densities in febrile
sickle cell disease children as compared with the
high prevalence of malaria and parasite densities
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in febrile non sickle cell disease children. It was
earlier known that there is partial protection
against malaria by HbS particularly the
heterozygous carriers (HbAS)."**® However from
our findings we are opined that the genotype of the
homozygous (Hb SS) in which intracellular
concentrations of HbS are considerably higher,
might be associated with even greater protection.
Our finding is also supported by studies that have
investigated the mechanisms of malaria protection
by HbS.™ % It was observed from the finding of
this study that the prevalence of malaria
parasitaemia decreases with increase in packed
cell volume (PCV) of both the subjects and the
control. Febrile sicklers patients with PCV of
>20% had the highest prevalence of 66.7%
malaria, while none of the non sicklers have
malaria at this PCV. Sicklers with PCV of 21-30%
had 48.2% malaria while their control counterpart
had 63.0% malaria and for PCV of 30-40% they
had 48.2% malaria while the non sicklers had
43.6% malaria, this finding might be associated
with the fact that the pathogenesis of malaria
infection is associated with haemolysis of the red
blood cell leading to a decrease in the number of
circulating red blood cells, which will result in
anaemia. This finding is in agreement with * who
reported that malaria is an important cause of
anaemia. The study also showed that malaria was
more prevalent on paediatric patient below the age
of Syears in both sicklers and non sicklers, our
findings are in concordance with those of %
However febrile sickle cell disease children less
than 5Syears old have a lower prevalent compared
with their counterpart non sickle cell disease. This
finding corresponds with the results of 2. This
might be associated to their low immune status
towards infections. We also observed from the
results that the prevalence of malaria decreases
with increase in age of the children studied for
both sicklers and non sicklers, this could probably
be base on the understanding that as we grow in
life our immunity tends to increase thereby
conferring some level of protection against
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malarial infections. The study showed that males
had 51.9% and 61.6% prevalence of malaria for
both sicklers and non sicklers respectively. The
prevalence of 42.9% and 60.2% malaria were
recorded by sicklers and non sicklers female
counterpart. This might be associated with the fact
that males are more engage in outdoor activities
thereby exposing them to frequent contact with the
bites of the infected female anopheles mosquitoes
this finding corresponds with the previous report.?
The study showed that the prevalence of malaria is
higher in children that do not uses long lasting
insecticidal nets than those that uses them in both
the subjects and the control, this was in agreement
reports of.® also seen in children who uses
repellants, door screens, window screens,
prophylaxis and those that take herbs at home
before going to the health care facility. It was
generally concluded that there a reduction in the
prevalent of malaria in both the sicklers and non
sicklers children who uses some forms of
protection against malaria. However, the best
method for the control of malaria is by the use of
multi dimensional approaches. We therefore make
our conclusion that febrile non sicklers children
are more susceptible to malaria infection and have
higher parasites densities than febrile sicklers
children in the study area.
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