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Abstract Background:Thrombo-
cytopenia occurring ifialciparum
malaria infection has been docu-
mented worldwide. However, its
prevalence varies from place to
place, and among different popu-
lation groups studied. There is
paucity of data on this in Nigerian
children.

Objectives: To determine the
prevalence of thrombocytopenia
in children presenting wittialci-
parum malaria at the University
of Uyo Teaching Hospital, Uyo,
Akwa Ibom State, Nigeria.
Method: A prospective cross-
sectional study from October
2010 to March 2011 on one hun-
dred and eighty children with mi-
croscopically confirmed malaria
aged six months to fifteen years,

compared with 180 healthy chil-
dren without malaria parasitaemia
matched for age and gender. Their
platelet counts were evaluated
using the auto-analyser Sysmex
KX-21N.

Results:The overall prevalence of
thrombocytopenia was 5.0%, but it
was higher in children with severe
malaria. None of the children in
the control group had thrombocy-
topenia.

Conclusion: The prevalence of
thrombocytopenia in falciparum
malaria is low in our setting, but
higher in children with severe
manifestations of malaria.

Keywords: Malaria, Thrombocy-
topenia, Prevalence, children.

Introduction

Malaria infection remains a major public healthlgem
and cause of morbidity and mortality in all ageugs!?
In Nigeria, it accounts for 20 to 30% of infant actuld
mortality, particularly in children who are five g of
age and youngef:? The lethality ofP. falciparumcom-
pared with other species pfasmodiumprobably stems
from the parasite density it achieves which isdgfly a
hundred times higher than that of other speciesrbefs
proliferation is curtailed by host defence mechasis

“normal reference range”, there are some ethnierdif
ences, with Caucasian values being higher tharetbbs

As blood parasites for most of their complex lifele,

plasmodia, not surprisingly, produce haematological
abnormalities that include anaemia, thrombocytameni
splenomegaly and rarely disseminated intravasadar
agulation with a bleeding diathe$i¥° Values of haema-
tological parameters have been shown to be affdzyed
factors such as genetics and ethnic differences,asge,
environmental factors like dietary pattern anctadie®®
Since these factors differ depending on the pojmnat
and geographical area studied, it is not surprishag

the African and Afro-carribearis? It has therefore been
stressed that each population must establish its ow
“normal reference values” for use in clinical asses
ments”*® The normal reference range of the platelet
count in the African population has been estabtishe
100 — 300 x 1¥L."® For the Caucasians, it is 150 — 450
x 10°/L.%"° These differences in normal values need to
be appreciated to avoid fundamental errors in Hsess-
ment and management of patients.

Thrombocytopenia, a state of reduced circulatiragepl
let count in blood below the normal level can baseal
by decreased platelet production, increased dewsin,c
sequestration or a combination of thégemajor aeti-
ologic cause for acquired thrombocytopenia of child
hood is increased platelet destruction associat#d w
several clinical conditions including protozoaldnfions
such as malaria especially in the tropical regiotfs.
This association of thrombocytopenia with malana i

differences have been reported in these parameterfection is well recognized, but prevalence varigthw
levels of malarial endemicity and immunity, age lana
ial specie and malarial severity*® Studies from various

worldwide®®

Genetic factors are shown to significantly contréto
variance in all blood cell lines:*Thus within the wide

authors in different regions of the world have also
shown that considerable overlap exists in



thrombocytopenic values which occur in both uncampl
cated and severklciparum malarial infections™*3 In
non-endemic countries such as United Kingdom, Franc
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weeks of presentation were excluded. Children with
systemic diseases e.g leukaemia and other maliggsanc
that involve the bone-marrow and those with an obyi

Sweden, studies done showed a varying prevalentee rafocus of infection, with a positive blood culturgaeni-
of thrombocytopenia in malaria to be between 64% -nation were all excluded. Controls were afebrilpaap
87.3%* ' In a study in Dakar, Senegal where malarial ently healthy children, matched for age and gendey

transmission is hypo-endemic, that is, low and ceals
a prevalence of 56.2% was s€@mn holoendemic ma-
laria countries like Pakistan, India, Kenya, Camero

showed no signs of any systemic disease and had no
parasitologic evidence of malaria. They were sekbct
from children attending child welfare clinic forayth

and Nigeria, varying prevalence rates have beem-doc monitoring and those presenting for immunizatiofsoA

mented to be as low as 13% and as high as'§8%ghe
prevalence of thrombocytopenia witdciparum parasi-
taemia has been mostly documented in adult popukati
of semi-immune and non-immune individuals, but ¢her
have been few documentation for children in theital
region of Africa, more so in Nigeria, where malaisa
endemic. This study was therefore designed to ksitab
the prevalence of thrombocytopenia (platelet cadtt0

children who presented to the out-patient clinic fo
school entry medical examination were recruited.

A clinical history was obtained from the care-gieerd/

or the patient and included the onset and duratibn
fever (temperature 37.5Celsiusyand associated symp-
toms. Uncomplicated malaria was established byanicr
scopically confirmed malaria parasitaemia with no

x 10°/L)**in children aged six months to fifteen years symptoms of severity. Children with repeated convul

with falciparummalaria infection as seen in a locality in
Nigeria. The practice of paediatrics in the tropitses

sions, hyperpyrexia (axillary temperatw®9.5celsius),
respiratory distress, oliguria (urinary output < |Aqy

not always permit a detailed diagnostic work-up for hr), cardiovascular shock, jaundice, severe prisira

every child with haematological manifestations ¢fere
research on the prevalence and aetiologic patterns
important. It will serve as a guide to improve ad
treatment and outcome.

Subjects and Methods

The study was carried out in the Children Out-putie
(CHOP) clinic, Children Emergency Unit (CHEU) and
the Paediatric ward of the University of Uyo Teachi
Hospital (UUTH), Uyo in Akwa-lbom State. The Teach-
ing Hospital is the only tertiary health institutidn the
state, and is located on the outskirts of Uyo kidome-
tres from the centre of the city. Uyo, the capitity of
Akwa-lbom State is located in the South-south regib
Nigeria. It lies between latitudes 4’33 and 5'33rtko
longitudes 7’35 and 8’35 east, and falls within tregpi-
cal zone where the anopheline mosquito habitatexis

Approval for the study was obtained from the hajst

haemoglobinuria, severe anaemia (Haemoglobin<5g/dl)
hyperparasitaemia (involving > 5% of erythrocytes),
hypoglycaemia (serum glucose < 2.2mmol/l), acidosis
(bicarbonate < 15mmol/l) were classified as hadeg
vere malarig* Children presenting with an episode or
repeated episodes of convulsions had a lumbar prenct
done for cerebro-spinal fluid analysis to excludetb-

rial meningitis. A complete physical examinationswa
done. Level of consciousness was assessed using the
Blantyre’s score for children younger than two weand
Glasgow score for older children.

Thick and thin blood films for malaria parasite aer
prepared directly from capillary blood and the atid
stained on the same day with the Giemsa stain. Each
blood film was examined microscopically using the
100X objectives and the 7X eyepieces as these a@jive
brighter and clearer image. The parasite densitg wa
determined using the method by Greenwood and Arm-
strond? who found this method to be more accurate and
quicker than counting the parasites against whités.c
The platelet count were determined using the fallfo-

Ethics committee before commencement. A written andmated blood cell analyser (Sysmex KX-21N). For any

verbal informed consent was obtained from eactddhil
up to twelve years old and above or from the pafent
guardian(s) for younger children.

Children aged six months to fifteen years of agéhwi
fever or a history of fever of not longer than sedays
duration before presentation in hospital with paras

tologic evidence of malaria were included. Also in-

cluded were children with fever and at least onenore
features of severe malaria, as well as those wHonba
received any anti-malarial drug in the preceding tw
weeks of presentation to hospital. Any child whal ha
received any cytotoxic drug and other drugs thegrin

fere with platelet counts e.g non-steroidal anti-

inflammatory drugs (NSAIDS) such as aspirin, Ibupro
fen etc, within ten days of presentation, as welttese
who had received any anti-malarial treatment witiaio

samples which contained a significant proportion of
giant platelets, small platelets or did not show plate-

let count, indicated by a flag signal from the miaeh
the manual counting method was performed for cenfir
mation.

Thrombocytopenia was defined in this study as tefda
count < 100,000 x P_.>*?*Severe thrombocytopenia
was defined as a platelet count < 50,000 %L1 Aero-

bic and anaerobic blood cultures were done on each
child. Random blood sugaas also done using a One-
Touch Ultra-2 glucometer (Life scan model Inc.
Milpitas, CA.USA 95035) on every child presenting
with clinical features of severe malaria. Valuessléhan
2.2mmol/l were considered as hypoglycaemia.
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Statistical analysis Overall, nine (5.0%) of the 180 subjects in thigdst
had thrombocytopenia, defined as platelet cound&x
Statistical analysis was performed using the SPSSI0%L. There was no individual with thrombocytopenia
(Statistical Analysis for Social Sciences) 17.0twafe. among the controls. Of the 156 subjects presentitiy
Qualitative variables were expressed as number andncomplicated malaria, three (1.9%) had thrombocyto
percentage while quantitative variables were ex@@s penia, while six (25.0%) of the 24 subjects witlese
as mean (X) and standard deviation (S).The aritttmet malaria had thrombocytopenia. Of these, one subject
mean as a measure of central tendency, and théastan (0.6%) had severe thrombocytopenia (defined by a
deviation (S) as a measure of dispersion wherdexppl platelet count < 50 x £0.). This difference was statisti-
The student t-test was used to compare the meaessal cally significant [(p < 0.001) Table 2aComparatively,
of the quantitative variables between the subjarcts  using a reference thrombocytopenic cut-off valud 50
the controls. For non-normally distributed quarii®@  x 10°/L in this study, twenty-three (12.8%) of the 180
variables, the Wilcoxon rank sum test was employed.subjects would be seen to have thrombocytopenia. Of
The Chi-square test was used in finding a diffeeeinlc  these, thirteen (54.2%) presented with severe malar
the qualitative variables. A p-value of less tha®dbQp <  and ten (6.4%) with uncomplicated malaria. This was
0.05) was considered statistically significant. also statistically significant [(p < 0.001) Table]2

Table 2a: Prevalence of thrombocytopenia (<100,000) in
clinical malaria

Results Platelet Subjects Total P-value
_ . eI Uncompli- Severe
A total of one hundred and eighty (180) subjects] a (x10°/L) cated N % N %

one hundred and eighty (180) controls were studibe.
group of children aged one to five years were tlstmn
constituting 73.3% of subjects. The mean age of the
subjects, 3.75 + 4.20 years and that of controlugro
3.78 + 4.26 were comparable (p=0.96). The gender di . _
tribution and weight of subjects and controls walgo ~ T@ble 2b:Prevalence of thrombocytopenia (<150,000) in
comparable (p = 0.89). The mean temperature of sub¢inical malaria

jects at presentation was 37.8 + 0.84 and theinmea  Platelet  Subjects Total  P-value
duration of fever was 3.27 + 1.58 days. No childia ~ count Uncompli- Severe

control group had fever. (10L) _ cated N% bl
> 150,000 146(93.6%) 11(45.8%) 157(87.2%)

The mean malaria parasite count in subjects wast20.000 10 (6.4%) 13(54.2%) 23(12.8%) 0.001

25,650.28 + 88,312.04, with a range of 500 to 72,5
parasites/uIP. falciparumwas the only specie found in
all the subjects. The control children had no ptaes
mia. Platelet count was higher in the control grotipis
was statistically significant [(p = 0.0008) Fig [The

platelet count range in subjects with uncomplicated L
laria was 70 - 596 x £0_ significantly greater than the The low prevalence of 5.0% of thrombocytopenia in

44 — 565 x i biects with lari falciparum malaria found in this.study is compa.rable to
E‘?Z\%Iee 1. X N SUDJects with severe malania the 13.75% found by Jeremiah and Uko in Port-

Harcourt® This finding may be as a result of the throm-

>100,000 153 (98%) 18 (75%) 171 (95%)
<100,000 3(1.9%) 6 (25.0%) 9 (5%) 0.001

Discussion

Table 1: Platelet counts in subjects with uncomplicated wers bocytopenic C_Ut'Oﬁ rgnge of 1_00 X gm used in b.Oth
severeimalzria studies. Besides this, the children in that comiyun

Clinical Malaria Platelet ( x 19L) P- value study done in Port-harcourt were asymptomatic far m

laria, which may otherwise, have had more profound
Range Mean + SD effect on their platelet counts. Both studies weagied
out in the south-south region of Nigeria, with dani

Uncomplicated 70 - 596 313.95 £117.98 levels of malaria transmission. The low prevalerates

Severe 44 -565 192.54 +141.62 P <0.001

obtained in both studies, may be due to the eadyia

GEni STz sition of malarial immunity by many children in e
S ] holo-endemic study settings which confers a protect
effect against severe manifestations including rttiro-
cytopeniat’ This immunity seems to vary in children
from region to regiohand may be a possible factor re-
sponsible for the low prevalence observed in both
studies.

600

400

200

Platelet count (X 1000/mm3)

The higher prevalence of 23% to 59.7% documented in
_ other studies carried out in the south-western gfart
o v P oy e G i ot s i Nigeria®>?*were in contrast with that obtained from this
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study. These differences in prevalence may be ypartl The significantly lower platelet count in the chéd
explained by the different age distributions of ttel- with malaria parasitaemia than those in the control
dren studied, the clinical severity of malaria imet group is an observation similar to that made byngki
groups studied, and the platelet cut-off refererrges  bola et &° and Iwalokun et &fin Lagos, Nigeria. Like-
used by the different authors. These studies wespih  wise, the normal platelet count values seen irctmgrol
tal-based, had more children with severe malaria in children in this study as also observed by Akingbet
cluded and children with bacterial infections werat al”® all serve to affirm the adverse effect of malgréaa-
excluded. These may have contributed greatly t@r the sitaemia on platelet count values. The reducec:lefat
higher prevalence rates of thrombocytopenia, camsid lifespan and platelet destruction in acute malaxiaich
ing the synergistic effect of these factors on depion  partly results from the binding of malaria antigamto

of platelet count values. These autfdf8also both in-  platelets is perhaps responsible for the aboveirfiysd
explicably used a thrombocytopenic cut-off rangd®s®  This observation was found to be irrespective @& th
x 10°/L in defining thrombocytopenia, rather than the malaria transmission level or specie in the areas
accepted normal range of 100 x’0used in present studied®

study, being the standard reference range for frieah

population®*®

Children with severe manifestations of malaria bag
nificantly lower platelet counts than those withcam-
Outside Nigeria, higher prevalence rates of 49% andlicated malaria in this study similar to previaeports
58% were also documented among children in K&nya in other Nigerian childreA®* Reduction in platelet
and Gaboff respectively, who live in similar tropical count values, which is a more frequent findingeénese
settings with stable malaria and perennial transimis ~ forms of malaria, would have been responsible Ifer t
A higher cut-off of platelet reference value of 2600/ lower platelet counts seen in the children in stigly.

L was also used in these studies. This seems te hav

contributed significantly to the higher prevalerimcu-
mented. As compared to this study, a higher prexcale
was also obtained from children in Daka{56.2%) and
Francé® (45.6%), being areas of hypo-endemic and non-

endemic transmission of malaria respectively. Thégy In conclusion, although the overall prevalencehodin-
be because children in these hypo and non-endemic abocytopenia in children witfalciparummalaria in our
eas of transmission are mostly non-immune to madocality is low, it is significantly higher in cldren with
laria?*®*® They are therefore at a higher risk of severesevere manifestations of malaria than in the undemp
clinical manifestations of malaria, with its attamtl  cated type. It is recommended where possible, atuev
lowering effects on platelet count values. Besidhs, ate and monitor the platelet counts in childrersenting
prospective study in Dakar was done over a proldnge with clinical features of severe malaria. It woaldo be
period of seventeen months, and children with sever beneficial to use standardized normal referenceegal
malaria comprised a greater percentage (74.7%hef t representing children living in similar geographiset-
study population. This probably explains the loatplet  tings.

count values. This re-inforces the importance ofose
monitoring of the platelet counts in children visit
from non-endemic settings, since they are at gremste
of thrombocytopenia.

Conclusion
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