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ABSTRACT

Objective: To study thrombocytopenia and elevated ALT levels in malaria patients reporting to Pak Med Level
11+ Hospital XII and XIII, UN Mission Liberia, West Africa.

Study Design: Cross sectional study.

Place and Duration of Study: Departments of Pathology and Medicine, Pak Med Level II+ Hospital XII and XIII,
UN Mission Liberia, West Africa, from Feb 2015 to Dec 2016.

Methodology: In total of 100 febrile patients of both gender and all ages reported to Pak Med Level 11+ Hospital
XII and XIII, Liberia with clinical features of malaria and having positive malarial parasite (MP) on any of the
methods of immune chromatography (ICT) or microscopic film were included. The febrile patients with typical
clinical features of malaria but having negative MP both on ICT and microscopic methods were excluded.
Pretreatment whole blood in EDTA was collected for testing MP on ICT and by microscopic method including
MP index and platelets, while serum for ALT.

Results: Out of total 100 patients, 75 were males, 25 females with mean age of 38 £ 5 years. MP was found positive
on MP film in 95% and on ICT in 88% cases. Thrombocytopenia was found in 69% and ALT was elevated in 60%
cases. Mean and SD for platelets count was 129 + 72 x 10°/L and of ALT 76 + 66 U/L. Mean of MP index was 0.49
ranging from 0 to 3.5%. Correlation of MP index with platelets and ALT was found insignificant, although in
malaria patients, platelets and ALT was inversely correlated significantly with each other showing low platelets
along with elevated ALT levels.

Conclusion: In malaria patients, thrombocytopenia and elevated ALT are frequent findings, which may not
definitely correlate with MP index. So it is advisable to test for platelet count and ALT in all patients of malaria
for early diagnosis and better management.
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INTRODUCTION

Malaria is a mosquito borne disease caused
by plasmodium parasite. WHO report in 2015 on
malaria showed 214 million malaria cases glo-
bally with 88 percent from Africal. In west Africa,

patients. In malaria infections, haematological
changes are anemia, thrombocytopenia, and
disseminated intravascular coagulation*>. Physio-
chemical abnormalities due to plasmodium falci-
parum may vary with the level of malarial immu-

malaria leads to morbidity and mortality with
38% of outpatients and 42% of inpatient deaths?.
In Liberia more than 85% malaria cases are due to
plasmodium falciparum while only small number
of cases caused by plasmodium ovale>.

Various studies revealed that hematological
and biochemical abnormalities occur due to
malaria causing various complications in these
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nity, malaria endemicity, haemoglobinopathies,
nutritional status and demographic factorsé?. The
postulated mechanisms causing thrombocyto-
penia are coagulation disturbance, sequestration
in spleen, platelet destruction by antibodies, oxi-
dative stress and role of platelets as the cofactors,
leading to severe malaria. Platelets structural and
functional abnormalities have been described
due to malaria and in few cases platelets can be
invaded by malarial parasites>”.

Changes in hepatocytes due to infection by
the sporozoite form of the malarial parasite can
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cause the leakage of parenchymal transaminases
and membranous alkaline phosphatase (ALP)
from the liver. So increase in aspartate transami-
nase (AST), alanine aminotransferase (ALT) and
ALP found in malaria patients also revealed that
the serum levels of these liver enzymes increased
with the increase in the density of malarial para-
site. The hepatic stage of the life cycle of malarial
parasite in the human is accompanied by distur-
bances in the hepatocyte's parenchyma and mem-
brane, leading to leakage of liver enzymes into
general circulations?.

Therefore, timely investigations to know the
changes in haematological parameters and hepa-
tic functions enable the clinicians to establish dia-
gnosis and therapeutic interventions in malarial
patients. Hence the aim of this study is to know
the changes of platelets count and ALT in pati-
ents infected with malarial parasite in the western
African region.

METHODOLOGY

This cross-sectional study was carried out at
the department of Pathology and Medicine, Pak
Med Level 11+ Hospital XII and XIII, UN Mission
Liberia, West Africa from Feb 2015 to Dec 2016
after approval of the institutional ethical review
board (IERB #5). Sample size was calculated
using a standard formula of WHO sample size
calculator. Briefly, using the prevalence of mala-
ria as more than 88% in Africal, precision 0.05
(5%) and statistical power 80%. In total of 100
patients of both gender and all ages reporting
consecutively to Pak Med Level II+ Hospital XII
and XIII, Liberia with febrile illness and diagno-
sed as having positive malarial parasite (MP) on
any of the methods of immune chromatography
(ICT) or microscopic film were included in the
study. The febrile patients presenting with typical
clinical features of malaria (high grade intermit-
tent fever along with rigors and chills) but had
negative MP both on ICT and microscopic film
methods were excluded. Patients with history
of any medical illness causing increase in liver
enzymes and lowering platelets, were excluded
from the study.
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One hundred samples were collected consec-
utively from all the patients after their informed
consent for the workup of malaria. History of
illness, findings of the physical examination,
demographic data and baseline investigations
were performed at the start of the study. All the
samples were collected in vacutainer tubes (BD,
NJ USA). Pretreatment whole blood in tubes
containing EDTA as anticoagulant was collected
for testing MP by ICT [anti histidine rich protein-
II (anti-HRP-II) plasmodium falciparum specific/
p.f and anti aldolase antibodies / pan line for all
malarial parasite antigens] and microscopic film
method including MP index. Rapid diagnostic
test is a device that detects malaria antigen in a
small amount of blood, usually 5-15 pL, by imm-
uno-chromatographic assay with monoclonal
antibodies directed against the target parasite
antigen and impregnated on a test strip. The
result, usually a colored test line, is obtained in 5-
20 min. ICT methods have sensitivity of 87% and
specificity of 97%. In microscopic film method
including MP index, Leishman stain was used
and all the slides were seen and verified by path-
ologist. Microscopic film methods have sensiti-
vity of 95% and specificity of 99%. While platelet
count was measured using automated (SYSMEX.
KX-21n) hematology analyzer.

Blood samples were allowed to clot and cen-
trifuged for 10 min at 1,000g for analysis of serum
ALT by photometric kinetic method on Microlab
300. The serum was separated and then stored at
-20°C until analyzed. Platelet count of less than
150 x 10%/L was taken as thrombocytopenia and
serum ALT more than 42 U/L was considered to
be elevated.

Statistical analysis of all data was entered in
the statistical package for social sciences version
17 (SPSS Inc, Chicago, IL, USA). Mean and SD
were calculated for the quantitative variables like
age, platelets and ALT levels. Mean and range
was calculated for MP index. Frequencies and
percentages were calculated for the qualitative
variables like gender and MP by ICT and micro-
scopic method. Pearson correlation and linear
regression curve estimation was analyzed
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between MP index and platelets, ALT and also
between platelets and ALT (A p-value of <0.05 in
two tailed was considered significant).

RESULTS

Out of total 100 patients, 75 (75%) were
males, 25 (25%) females with mean age of 38,
ranging from 22 to 50 years in both gender. MP
was found positive on microscopy in 95 (95%)
cases while ICT malaria positive in 88 (88%).
Thrombocytopenia was found in 69 (69%) and
ALT was elevated in 60 (60%) cases. Mean and
SD of platelets was 129 + 72 x 10°/L and of ALT
76 £ 66 U/L. Mean MP index was 0.49% ranging
from 0 to 3.5% (table).

Table: Baseline characteristics of malarial patients

(n=100).
Parameter Qualitative Variables n (%)
Male 75 (75%)
Female 25 (25%)
MP positive on MP film by 95 (95%)
microscopy
MP positive on ICT 88 (88%)
Type of MP (Falciparum) 100 (100%)
Thrombocytopenia 69 (69%)
Increased ALT levels 60 (60%)
Quantitative Variables Mean + SD
Age (years) 38+5
Platelets count (x 10°/L) 129 + 72
Serum ALT (U/L) 76 £ 66
Mean (Range)
MP index % 0.49 (0-3.5)

Correlation of MP index with platelets and
ALT was found insignificant showing p-value
more than 0.05 and r-values were 0.025 and 0.001,
respectively. Although in malaria patients plate-
lets and ALT was significantly correlated inver-
sely with each other showing low platelets and
increased ALT levels (p-value less than 0.05 and R
value 0.083) (fig-1, 2 & 3).

DISCUSSION

Malaria usually affects all the blood compo-
nents and is known as a haematological infec-
tious diseasel?. Anemia and thrombocytopenia
are most frequent haematological complications
while elevated transaminases are common bio-
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chemical manifestations associated with malaria.
Thrombocytopenia is defined as the platelet
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Figure-1: Insignificant inverse correlation of MP
index and platelets in malarial patients showing p-
value 0.118 and r-value is 0.025 (n=100).
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Figure-2: Insignificant correlation of MP index and
ALT in malarial patients showing p-value 0.77 and
r-value is 0.001 (n=100).
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Figure-3: Significant inverse correlation of elevated
ALT and low platelets in malarial patients showing
p-value 0.004 and r-value is 0.083 (n=100).

counts below 150 x 10° / L and is frequent finding
among malaria patients'’. Malaria leads to the
structural and functional abnormalities in the
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platelets. Thrombocytopenia in malaria patients
may be due to multiple factors which include inc-
reased platelet destruction, coagulation disturba-
nces, sequestration in spleen, oxidative stress, as
well as invasion of the platelets by malarial
parasite5”.

In our study, thrombocytopenia was detec-
ted in 69% patients of plasmodium falciparum
malaria. Several other studies also recorded simi-
lar frequencies of thrombo-cytopenia. In a study
by Gupta et al in 2013 thrombocytopenia was
found in 77% of patients with falciparum malaria
while in 67% of cases with plasmodium vivax
infection!2. Another study by Colonel et al. sho-
wed thrombocytopenia in 72% of patients having
malaria infection'3. While studies from Saudi
Arabia and Qatar by Bashawari et al in 20014 and
Joseph et al in 20115 recorded thrombocytopenia
in 53-56% cases of acute malaria. In literature re-
view, platelet counts below 150 x 10?/ L found in
24-94% patients with acute malaria’¢. These varia-
tions in values are due to the type of malarial
infection by different parasite species with more
severe thrombocytopenia caused by plasmodium
falciparum and mixed infections. Drug resistance,
geographical area and endemicity, may also
cause variations as the drug resistant parasites
prolong their stay in the hosts and cause damage
which results in thrombocytopenia. Reduced
platelets is more common than anemia in mala-
rial infection.In our study, thrombocytopenia
was found in malaria patients revealing statis-
tically insignificant correlation between density
of malarial parasite (MP index) and low platelets.
Although it is noted by various studies that inc-
reased load of plasmodium falciparum parasite
leads to decreased platelets count?”.

The results reported in our study showed
significant increase in ALT (60%), among patients
with plasmodium falciparum malaria. Our study
results are as similar as the study of Sudha et al in
2014, which revealed increased serum liver enzy-
mes (ALT 50%, AST 53%, and ALP 11.7%), indic-
ating liver damage in malaria patients'®. Elevated
serum ALT in malaria patients were also found
in several other studies revealing 37% to 60%19-2.
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Elevated liver enzymes in malaria patients could
be the result of leakage of the enzymes from the
damaged liver cells during the hepatic stage of
the life cycle of malarial parasite. Enemchukwu
et al in 2014 suggested that typhoid, malaria and
typhoid-malaria combined-infections can inc-
rease AST, ALT and ALP serum levels and result
in liver damage if not treated properly22.

Several studies have concluded that increase
in the liver enzymes in malaria patients have
positive correlation with the density of malarial
parasite in the blood and severity of the dis-
easel”2324 Various studies have also shown that
correlation is found between parasite density and
malarial infections severity?. In our study, the
liver enzyme levels increased with increase in the
severity of malaria but MP index was not as sig-
nificantly correlated with ALT levels as described
by studies in literature. Although our study sho-
wed that significant correlation exists between
low platelets and elevated ALT levels in patients
of falciparum malaria. In malaria patients, MP
index is usually high at presentation but eleva-
tion of liver enzymes is late manifestation of the
malarial infection and individual variations also
exist. In the same way hematological manifes-
tations, including thromb-ocytopenia may vary
significantly among individuals. So it is advisable
to test for MP index, platelet count and ALT in all
patients of malaria to cater for individual varia-
tions and better management.

LIMITATION OF STUDY

As ALT rises late during course of the mala-
rial infection so studies may also be performed to
see correlation of MP index with ALT and plate-
lets initially and after 4 to 5 days of presentation.
Ultrasonography findings of liver and spleen
may also be correlated with MP index, ALT and
platelet count of plasmodium falciparum positive
individuals.

CONCLUSION

The presence of the thrombocytopenia and
elevated liver enzymes raises the suspicion of
malaria in appropriate clinical setting. These
hematological and biochemical changes should
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alert the clinician to the possibility of severe
malaria and need for prompt indoor management
to prevent multisystem complications due to hyp-
erparasitemia. The study findings also demon-
strate that when evaluating a febrile illness in
malaria endemic zones, clinical presentation may
be varied and clinician should be vigilant not to
miss this important treatable condition.
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