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MALARIA AND HEMATOLOGICAL CHANGES
Ali Hassan Abro1, Abdulla Mahmood Ustadi2, Nadeem Javeed Younis3,

Ahmed Saleh Abdou4, Dujana Al Hamed5, Ahmed Alhaj Saleh6

ABSTRACT
Objectives: The hematological changes associated with acute malaria are well recognized. This
study was conducted to assess and compare the incidence and severity of hematological changes
in various types of malaria in adult population.
Methodology: This observational study included 133 acute malaria patients admitted in the
Infectious Diseases Unit of Rashid Hospital Dubai (JCI accredited) UAE, during January 2005 to
December 2007. The diagnosis of malaria was confirmed by thick and thin film stained with
Leishman,s staining for malarial parasite. Slides were reviewed by hematologist and FBC were
performed using an automated Beckman Coulter machine.
Results: Overall 83% of the patient had thrombocytopenia, 64% anemia, 24% lymphopenia and
10% monocytosis. The incidence of thrombocytopenia was slightly more in P. Falciparum (87%)
than P. Vivax (81%) cases, p value >0.05, where as there was no significant difference in the
incidence of anemia in two groups (67% vs 63%)-p value >0.05. However, lymphopenia was
observed in 36% in P. Vivax as compared to 15% in P.Falciparum cases, p value <0.04. Eosinophil
and basophil count was normal in both groups.
Conclusions: P.Falciparum as well as P.Vivax can cause significant hematological changes with
high frequency of thromboctopenia, anemia lymphopenia and monocytosis.
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INTRODUCTION

Malaria is known to human being since
centuries, it is a disease of tropical and sub-
tropical countries particularly Africa and Asia.
Despite advances in knowledge, malaria

continues to cause significant morbidity and
mortality worldwide.1 Malaria is one of the
most prevalent human infections in the world.
Over 40% of the world population live in
malaria-endemic area and it is estimated that
300-500 million cases and 1.5-2.7 million deaths
occur each year.2 Mortality rate is usually
high(20%) in severe malaria (parasitemia
>5%).3 Hematological changes, which are the
most common complications, play a important
role in these fatal complications. The hemato-
logical abnormalities that have been reported
to invariably accompany include anemia,
thrombocytopenia, atypical lymphocytosis and
rarely disseminated intravascular coagulation.4

Leucopenia, leucocutyosis, Neutopenia, Neu-
trophilia, Eosinophilia and monocytosis also
have been reported.3,5 The aim of this study was
to evaluate the hematological changes that
may occur in different type of malaria in adult
population.
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METHODOLOGY

This study was conducted from January 2005
to December 2007 in Infectious Diseases Unit
of Rashid Hospital Dubai, UAE. Rashid Hos-
pital is one of biggest tertiary referral center in
Dubai accredited by Joint Commission Inter-
national (JCI). The patients who fulfill the cri-
teria were included in the study. The diagno-
sis of malaria was confirmed by thin and thick
blood films stained with Leishman,s stain for
malarial parasite. The study was designed to
include the demographic (age, sex, nationality
and history of travel) and clinical information
of the patient as well as hematological changes
in relation to the type of malaria.

Patients with clinical history and/or finding
suggestive of chronic liver disease, bleeding
disorder, thrombocytopenia, drug intake or
conditions which might have contributed in
blood changes were excluded from the study.
FBC were performed using an automated
Beckman Coulter machine and WBC differen-
tial was also done for all patients. All malaria
positive smears were reviewed by a hematolo-
gist for confirmation, identification of species
and review of smear for platelets count and
other hematological changes. According to the
platelet count, thrombocytopenia was defined
as Mild (Plat50-150x103/ul), moderate (Plat
20-50x103/ul) and Sever (Plat <20x103/ul)6,7

where as according to WHO criteria patient
was consider to be anemic with Hb <13gm/dl
in males and <12gm/dl in females.8 Data was
analyzed by SAS Enterprise Guide 4. Statisti-
cal analysis included descriptive statistics,
bivariate analysis i.e., t-test, chi-square and

analysis of variance (ANOVA). A p value of
<.05 was taken as significant for all statistical
analysis.

RESULTS

A total of 133 patients fulfilled the inclusion
criteria. P.Falciparum malaria was commoner
than P.Vivax -72 (54%) versus 59 (45%) respec-
tively, while P.Malariae represented a minor-
ity- 2 (2%). The mean age was 31.7 years (range
14-76 years). There was male predominance -
male 123 (92%) vs female 10 (8%).  Except for
one UAE national, all patients were expatri-
ates who lived in or visited the UAE. The ma-
jority 78 (59%) were Indian followed by Paki-
stani 30 (23%), Africans 15 (11%) and other
nationals 10 (8%). History of recent travel to
malaria endemic area was positive in (81%) of
patients. The most common presenting symp-
toms were high grade fever with rigors or chills,
head ache, vomiting, loss of appetite and bit-
ter test of mouth. Majority of the patients were
working as laborer in construction companies
or agricultural field.

Overall 111 (83%) had thrombocytopenia
and 22 (17%) had normal platelets. The mean
platelet count was 82x103/ul (range 9-346x103/
ul). Patients with P.Malariae had normal plate-
let count. Majority, 85 (64%) of the patients
were anemic at the time of presentation and
anemia was normocytic normochromic except
in 15 (11.2%), where it was microcytic hypo-
chromic. In latter cases 12 (9%) found to have
iron deficiency and 3 (2.2%) thalassemia. WBC
count was normal in 114 (86%) where as
decreased in 15 (11%) and increased in 4 (3%)
patients Table-I. Differential leukocyte count

Table-I: Haematological changes in P.Falciparum and P.Vivax malaria .

Hematological P.Falciparum P.Vivax
Parameters

Hb gm/dl Anemia 67%(48) Anemia 63%(37)
(Ref.13-18) Normal Hb  33%(24) Normal Hb 37%(22)
Platelets x103/ul Thrombocytopenia 87%(63) Thrombocytopenia 81%(48)
(Ref.150-450x103) Normal Platelet 13%(9) Normal Platelet 9%(11)
WBC x103/ul Normal  WBC 86%(62) Normal  WBC 85%(50)
(Ref.3.6-11x103) Leucopoenia 10%(7) Leucopoenia 14%(8)

Leucocytosis 4%(3) Leucocytosis 2%(1)
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showed normal neutrophil count in 124 (93%),
lymphocytes in 101 (76%), monocyes in 117
(88%), basophil and eosinophil in 131 (98%)
patients. Monocyte as well as neutrophil bands
were increased in 13 (10%). However, l
ymphopenia was present in 32 (24%) cases-
Table-II. When hematological values were com-
pared with malaria species, there was no sig-
nificant difference in the incidence of anemia
in P.Falciparum 48 (67%) and P.Vivax 37
(63%)cases-p value>0.05 (Fig-1) but thromb-

ocytopenia was slightly common in
P.Falciparum (87%) than  P.Vivax (81%) -p
value >0.05 (Fig-2). However there was signifi-
cant difference in lymphocyte count in two
groups and lymphopenia was observed in 21
(36%) in P.Vivax as compare to 11 (15%) in
P.Falciparum -p value <.04.No difference was
found in monocyte, eosinophil and basophil
count in P.Falciparum and P.Vivax group. Ma-
jority of the patients 130 (97%) were dis-
charged healthy. None of them had bleeding
due to thrombocytopenia and no body required
platelet transfusion as their platelet count
increased to reference range within 3-5 days

%
 o

f 
pa

ti
en

ts
Haemoglobin level in Malaria

P.Falciparum P.Vivax

Fig-1: Haemoglobin changes in P.Falciparum and
P.Vivax.
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Fig-2: Platelet changes in P.Falciparum and P.Vivax
malaria.

Table-II: Differential leukocyte changes in P.Falciparum and Vivax malaria.

Hematological P.Falciparum P.Vivax
Parameter

Absolute Neutrophils Normal Neut 93%(67) Normal Neut 93%(55)
(Ref.1.4-8.3x103/ul) Neutropenia 4%(3) Neutropenia 3%(2)

Neutrophilia 3%(2) Neutrophilia 3%(2)
Absolute Lymphocytes Normal Lymp 85%(61) Normal Lymp 64%(38)
(Ref..7-5x103/ul) Lymphopenia 15%(11) Lymphopenia 36%(21)
Absolute Monocytes Normal Mono 89%(64) Normal Mono 86%(51)
(Ref..1-1.1x103/ul) Monocytopenia 1%(1) Monocytopenia 3%(2%)

Monocytosis 10%(7) Monocytosis 10%(6)
Absolute Eosinophils Normal Eoso 100%(72) Normal Eoso 97%(57)
(Ref.0-.5x103/ul) Eosinophilia 3%(2)
Absolute Basophils Normal Baso 100%(72) Normal Baso 100%(59)
(Ref.0-.1x103/ul)
Neutrophil Bands Normal 92%(66) Normal 88%(55)
(Ref.0-3%) Increased 8%(6) Increased 12%(7)
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of the treatment. P.Falciparum patients were
treated by Quinine sulphate but majority of
P.Vivax received Chloroquine followed by
Primaquine. Three patients died because of
complicated P.Falciparum malaria.

DISCUSSION

Hematological changes associated with
malaria infection are well recognized, but spe-
cific changes may vary with level of malaria,
background hemoglobinopathy, nutritional
status, demographic factors and malaria
immunity.9 Imported malaria is common cause
of acute febrile illness in UAE, despite its clas-
sification as malaria free country by WHO.10

In this study we observed several significant
changes involving hemoglobin, platelets and
white cells. Anemia was present in 64% and
in majority of these patient it was normocytic
normochromic type, a finding which is con-
cordant with the reports of Facer and Beals.4,11

The pathogenesis of anemia in malaria is
extremely complex, multi factorial and incom-
pletely understood. It is thought to result from
a combination of hemolysis of parasitized red
blood cells, accelerated removal of both para-
sitized an innocently unparasitized red blood
cells, depressed as well as ineffective erythro-
poiesis with dyserythropoietic changes and
anemia of chronic disease.12,13 Other factors
contributing to anemia in malaria include
decreased red blood cell deformability, splenic
phagocytosis and/or pooling, so they have an
increased rate of clearance from the circula-
tion.14 Tumour necrosis factor alpha (TNF-•)
has also been implicated and may cause
ineffective erythropoiesis.13

Although variable degree of reduction in cir-
culating platelet count are consistently reported
in the different types of malaria,15 sever throm-
bocytopenia is quite rare in P.Vivax malaria.16

In our study 83% of patients with  malaria
developed  thrombocytopenia, a percentage far
higher than that reported by other investiga-
tors, such as Robinsons et al (71%),17 Rodriguez
et al(58.97%)18 and Bashwari et al (53%).19

More over there was no significant difference
in the incidence of thrombocytotopenia

between P.Falciparum (87%) and P.Vivax (81%)
but sever thrombcytopenia was more common
in  P.Falciparum (11%) than P.Vivax (3%) and
this percentage is higher  than  as reported by
other investigators.20 Patient who developed
thrombocytopenia due to malaria rarely bleed
what ever the degree of reduction in platelets
count.21 In our case series we also did not
observe any bleeding tendency even with
platelets count of 9000/ul.

No definitive mechanism of thrombocytope-
nia in malaria has been described but research-
ers have suggested the following mechanism
which might be a contributing factor for throm-
bocytopenia in P. falciparum and P. vivax in-
fection: Decreased thrombopoiesis, but bone
marrow examination usually shows normal or
increased megakaryocytes.4 Peripheral destruc-
tion, induced by P. falciparum,  in which
immune complexes generated by malarial
antigens lead to sequestration of the injured
platelets by macrophages in the spleen,
although this mechanism has not been prop-
erly evaluated in P. vivax malaria.22 Some work-
ers have suggested DIC as a major mechanism,
but others have found no evidence or have sel-
dom seen DIC in any of their patients, includ-
ing those with severe thrombocytopenia.23 The
spleen has been implicated as a site of excess
sequestration. Splenomegaly alone, however,
cannot be the mechanism as most patients who
develop thrombocytopenia do so early in the
course of the infection before spleenic enlarge-
ment has developed. In acute malaria infec-
tion platelets are found to be hypersensitive and
there is increased concentrations of platelet-
specific proteins such as beta thromboglobulin
(ßTG), platelet factor 4 (PF4). Production of
thromboxane A2 and prostacyclin also
increased.23 It has also been postulated that
these hypersensitive (hyperactive) platelets will
enhance haemostatic responses, and may be
this is why bleeding episodes are rare in acute
malarial infections, despite the significant
thrombocytopenia.19

Unlike some studies which showed leukope-
nia a common finding in both non-immune and
semi immune patients,4 we observed normal



WBC count in 86% of the patients. Neutrophil
count was normal in 93% of cases, a finding
which differs from earlier reports of  either
neutropenia or neutrophilia among malaria
cases.24 However, lymphopenia and monocy-
tosis was noticed in 24% and 10% patients
respectively which is in concordance with the
previous studies.24,25 Normal  eosinophil and
basophil count was found in  98%, which
support earlier studies.4

CONCLUSIONS

We concluded that P.Falciparum as well as
P.Vivax can cause significant hematological
changes with high frequency of thrombocy-
topenia, anemia and lymphopenia. The blood
changes are so characteristic that the diagno-
sis of malaria should always be considered in
the presence of above findings.
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