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ABSTRACT
Objective: The aim of the current study is to determie the frequency of thrombocytopenia among patients with malaria pre-
sented to the Khyber Teaching Hospital, Peshawar.

Material and Methods: A descriptive cross-sectional study was conducted at the Medicine Department of Khyber Teaching
Hospital, Peshawar from August 2018 to February 2019. A total of 95 malaria parasite (MP) positive cases were included
in the study. The patients’ demographic details and the hematological variables were recorded. Data was analyzed using
SPSS Version 20.0.

Results: Among 95 MP positive patients, 88 had Plasmodium vivax infection while 7 patients were suffering from Plasmodium
falciparum malaria. Moreover, 89 (93.6%) were found to have thrombocytopenia with majority having grade 1 thrombocyto-
penia (52.6%), while leukopenia was seen among 29.5% of the cases and only 5.3% presented with leukocytosis. The level
of Hemoglobin (Hb) was normal in majority of the cases and only 27.4% had Hb<11.5g/dl.

Conclusion: Thrombocytopenia is a common hematological finding among the patients suffering from malaria. Our study
findings favor the diagnostic implications of thrombocytopenia as an indicator of acute malaria.
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INTRODUCTION

Malaria is a widespread protozoal infection, glob-
ally claiming the lives of more than 435,000 people each
year'. On the basis of World Malaria Report 2018 published
for the year 2017, a total of 219 million cases of malaria
were estimated for the year 2017." More recently, World
Health Organization (WHO) reported 405,000 deaths due
to malaria in 2018 and 67% of them were under-five chil-
dren.? In view of the associated complications and the
overall disease associated risk, timely diagnosis and treat-
ment is essential.®>* Microscopic examination of the blood
smear remains the gold standard for malaria diagnosis.
Though the procedure is inexpensive but it requires time
and expertise, as the malaria parasites are mostly not vis-
ible at a glance and repeated examinations are required
for accurate diagnosis. Other alternate diagnostic tests
include polymerase chain reaction (PCR) and malarial
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antigen-based rapid diagnostic tests (RDTs) but these
methods are expensive and they are not used in routine
clinical practice.5¢ Majority of the malaria patients have he-
matological abnormalities; thrombocytopenia, leukopenia
and anemia being the most common.” Thrombocytope-
nia has been documented as the best-known indicator of
malaria by several studies.®' Kochar and colleagues in
their study reported thrombocytopenia in 24.6% of malaria
infected patients."" Although the interconnection of throm-
bocytopenia and malaria has long being studied but the
exact pathogenic mechanism of the co-existence is not
yet clear. Malaria associated thrombocytopenia is multi-
factorial i.e. increased bleeding, high platelet activation
and apoptosis are the common etiologies.'>'® Moreover,
the malarial antigens generate immune complexes which
remove the affected platelets by phagocytosis.'* ' The
present study is aimed to determine the changes in the
hematological parameters particularly the prevalence of
thrombocytopenia among the patients with malaria who
presented to the Department of Medicine Khyber Teach-
ing Hospital, Peshawar.

MATERIAL & METHODS

This descriptive, cross-sectional study was con-
ducted at the Medicine Department of Khyber Teaching
Hospital, Peshawar for duration of six months from 29th
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August 2018 to 28th February 2019. A sample size of 95
was calculated using WHO sample size calculator (95%
Cl; 10% margin of error by using a frequency of 43.47%
for smear positive malaria). Both male and female malaria
positive patients, either presenting to the outpatient de-
partment (OPD) or admitted to the hospital were enrolled
in the study. The age range was set for recruitment in the
study; the upper age limit was 60 years for both genders
while the lower age limit was 14 years for males and 12
years for females. All patients with negative malaria on the
peripheral blood film or those with co-existing bacterial
infections, diagnosed with acute febrile illness, dengue
fever, chronic liver disease (CLD), sepsis, disseminated
intravascular coagulation (DIC), viral hepatitis, system-
ic lupus erythematosus (SLE) and malignancies were
excluded from the study. Moreover, patients with history
of bleeding disorders, diagnosed thrombocytopenia (of
other etiology) or those involved in active drug consump-
tion (fansidar, quinine, salphonamides, septran, thiazides,
heparin, etc) or antimalarial drugs were also excluded.
The study was conducted after obtaining ethical approv-
al from the institutional ethical review committee. The
purpose of the study was explained to the patients and
written informed consent was taken from each patient be-
fore enrollment. The patient data including demographic
details and clinical history were recorded in a proforma.
Clinical investigations were carried out for each enrolled
patient with positive malaria parasite on blood smear. The
hematological variables were computed through CBC via
hematology analyzer. The obtained data was analyzed
using a statistical software SPSS version 20.0. Mean and
standard deviation (SD) were calculated for all quantitative
variables while the categorical variables were presented
as frequencies and percentages.

RESULTS

Out of the total 95 malaria patients, 56 (58.9%)
were males and 39 (41.1%) were females, with majority
between 12 to 30 years of age (67.4%) while 21.1% were
31 to 45 years of age and only 11.6% were 46 to 60 years
old. Moreover, 50.5% of the enrolled patients belonged to
Peshawar district while the remaining (49.5%) were from
other areas like Mardan and Oghi etc. Out of the total 95
malaria cases, 88 (92.6%) were positive for Plasmodium
vivax and 7 (7.4%) patients had Plasmodium falciparum
malaria. The hematological parameters were examined
in each case; platelet count, WBC and Hb levels were
recorded and it was found that 93.6% of the cases were
having co-existing thrombocytopenia. In patients with
low platelets, 52.6% were suffering from grade 1 throm-
bocytopenia followed by 27.4% grade 2, 10.5% grade 3
and only 3.2% had grade 4 thrombocytopenia. The WBC
count was also monitored to determine the frequency of
leukopenia among malaria patients; 29.5% patients had
< 4000 WBC’s /mm3. The Hb levels were fairly normal
among majority of the cases (72.6%) with only 27.4% had
Hb< 11.5 g/dL
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Fig 1: Showing frequency of thrombocytopenia

Table 1: Demographic characteristics of the study population

(n=95)

Variables n (%)
Gender Male 56(58.9)
female 39(41.1)
Residential Area Peshawar 48(50.5)
Others 47(49.5)
Age Group (Years) 12-30 64(67.4)
31-45 2(21.1)
46-60 11(11.6)

Table 2: showing frequency of thrombocytopenia

Variables n (%)
88 (92.6)

Plasmodium falciparum 7 (7.4)
Grades of thrombocy- Grade 0 (>150,000) 6 (6.3)
(Plat;‘;f‘zgfm oer | Grade 1(75,000-150,000) | 50 (52.6
6 (
0(
33

MP Positive Case Plasmodium vivax

Distribution

mma) Grade 2 (50,000-75000) 27.4)

Grade 3 (25000-50,000) 10.5)

WBC count (Per mm3 Grade 4 (<25,000) 2)
or ) Normal (4000-11000) | 62 (5.3)

Hemoglobin (g/dl) Less than 4000 8 (29.5)
Greater than 11000 5(5.3)

Normal (11.5-17.5) 9 (72.6)

Less than 11.5 6 (27.4)

DISCUSSION

Malaria is one of the common causes of acute fe-
brile illness in our country affecting almost all the blood
components. Approximately 60% to 80% of the malaria
cases have been reported with co-existing thrombocyto-
penia, while for anemia the association rate is 25%. 617
The hematological estimations and parameters including
platelet count, WBC count and Hb has been effective-
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ly used among malaria patients in order to identify the
variations and frequencies among the above mentioned
parameters (thrombocytopenia, leucopenia and ane-
mia). High frequency of thrombocytopenia was observed
(93.6%) by Patel and his colleagues among the enrolled
MP positive patients.’ Consistent with our results, a local
study conducted by Qurban and his colleagues reported
80.6% MP positive patients with thrombocytopenia.® More-
over, the MP positive patients with vivax malaria are more
likely to develop thrombocytopenia according to a Brazil-
ian study.'®

Thrombocytopenia was primarily thought to be
associated with Plasmodium falciparum malaria but now
the reported incidence rate is equal among both P. falci-
parum and P vivax malaria or even more common in P,
vivax malaria patients according to some authors.?® Re-
gardless of the fact that thrombocytopenia is described
as a complication of malaria, it is not considered as a se-
vere instability on its own and as such no mortality risk
is associated with it.2> An Indian study?' reported higher
incidence rate of thrombocytopenia among P. falciparum
malaria cases (83.80%) as compared to P. vivax (74%),
while a contradictory study by D.K. Kochar et al., reported
more P. vivax cases with thrombocytopenia as compared
to P, falciparum'. In comparison, our results also support-
ed increased rate of thrombocytopenia among P. vivax
malaria patients as majority of the enrolled malaria cases
were of P. vivax (92.6%) than P. falciparum (7.4%). Similar
results have been reported from Qatar and Venezuela?*
%, Besides thrombocytopenia, anemia and leukopenia
were also observed among the study population. A total of
34.7% of the cases displayed changes in the WBC count,
of which 29.5% being leukopenic while only 5.3% exhibited
leukocytosis. The WBC decline rate is more pronounced
in our study as compared to other parallel studies which
reported 10% to 22.2% of leucopenia among malaria pa-
tients.2" 22 Bashwari et al, from Saudi Arabia has reported
anemia in 60% of the malaria cases,? while comparative-
ly only 27.4% of our MP positive patients were anemic.
The presence of thrombocytopenia is not a distinguish-
ing feature between the different species of malaria. In our
study it was found that the thrombocytopenia was seen
both in P. vivax and P. falciparum though it is more com-
mon in P. vivax infection. The results show high frequency
of thrombocytopenia of various grades among the studied
MP positive cases. The presence of thrombocytopenia in
acute febrile patients and considering malaria on the top
differential diagnoses will help in the prompt management
of these patients. Our study had several limitations that
must be kept in mind. Firstly, we had a small sample size
and specific study settings and secondly, no control group
was available for comparative analysis.

CONCLUSION

The current study has drawn clinical inferences
that the presence of thrombocytopenia among the pa-
tients with acute febrile illness increases the probability of
malarial disease. Hence, it is concluded that the platelet
count serves as an important initial screening tool among
patients with acute febrile illness.
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