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INTRODUCTION

Malaria is a disease which is considered as life-threatening 
infectious disease and in several cases, it is associated with 
calamitous complications and can inflict drastic and far-
reaching consequences within a community.1 About 250 mil-
lion cases in a year were estimated and between one to two 
million deaths. 2  This disease is caused by parasitic infection 
of genus Plasmodium, which gets injected into the human 
bloodstream through the bite of a female Anopheles mosqui-
to3. There are four species of Plasmodium have been known 
to cause infections in humans such as P. falciparum, P. vivax, 
P. ovale, and P. malariae. However, P. knowlesi as another 

species was known to causes infection in macaque monkeys 
and reported to cause malaria in humans.4,5 World Health Or-
ganization (WHO) showed about 40% of the world’s people 
are at risk of malaria. About 300 - 500 million cases of inci-
dence with malaria per year and two million deaths per an-
num globally have been reported by studies.6 The magnitude 
of these changes varies with endemic malaria, background 
hemoglobinopathy, nutritional status, demographic factors 
and immunity from malaria7,8,9 Parasitic infection such as 
malaria changes in haematological parameters likely to be 
influenced including endemic diseases that can affect the 
health of people with various clinical manifestations. Espe-
cially in the tropical areas of the world Malaria is a major 
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cause of deaths. In 2010 about 219 million cases were re-
ported worldwide.10 Patients with malaria have to have sig-
nificantly lower platelets; WBCs, eosinophils, lymphocytes; 
RBCs and Hb level whereas neutrophil and monocyte counts 
were significantly higher in comparison to non-malaria in-
fected patients.11,12 Thrombocytopenia is the most common 
complication during malaria. People having platelet counts 
< 150,000/μL were 12-15 times more likely to have malaria 
than people with platelet counts > 150,000/μL.13 Over recent 
years Malaria infection has been increasing due to a com-
bination of factors including malarial parasites increasing 
resistance to chemotherapy, Anopheles mosquito vector in-
creasing resistance to insecticides, changes in ecologic and 
climate and international travel increased to malaria-endemic 
areas.14 For the diagnosis of malaria, peripheral blood smear 
is considered as Gold standard to show blood smear with the 
parasite. However in malaria, there is a correlation between 
Hb, WBC counts, platelet count and morphology of RBC. 
Therefore haematological changes indicate that clinician 
must develop an efficient and early therapeutic intervention 
to prevent significant complications from occurring15. The 
main objective of this study is to evaluate the haematological 
profile of patients infected with malaria. 

MATERIAL AND METHODS

This study was conducted in the Department of Pathology 
People’s College of Medical Sciences and Research Centre, 
Bhanpur, Bhopal.  Total of 120 malarial positive patients 
with the cases of haematological disorders was included in 
this study. In this study, patients were convinced for the in-
volvement of sampling method through screening patients 
admitted from the clinical departments. Detail history of 
patients was taken as a form of recorded data from the pa-
tient’s parents or caretaker. From the patient’s Blood samples 
referred for peripheral blood, the smear was drawn through 
venipuncture by professional staff and 3 ml blood were col-
lected in ethylenediaminetetraacetic acid (EDTA) and were 
also analyzed for malarial parasites with conventional mi-
croscopy. From the sample, the smear was reported as posi-
tive when ring forms, schizonts or the sexual forms of any 
of the species of malaria was seen in the peripheral blood 
smear. According to their characteristics, morphologic fea-
tures on microscopy they are further classified. Giemsa stain 
was used for peripheral smear and also Haemoglobin (Hb) 
and Total counts of white blood cells, red blood cells mor-
phology and differential count of WBCs and platelet counts 
are also carried out. 

RESULT

In this study total, 120 malarial positive patients were in-
cluded in which 75 were males and 45 were females with 

the ratio 5:3. The mean age of patients was 27±16.45 years.  
In this study, male predominance was found. Out of total 
120 positive cases, 85 (70.83%) were positive for P. vivax, 
29(24.17%) for P. falciparum and 6(5%) had mixed para-
sitemia, including both P. vivax and P. falciparum malarial 
parasites. However, the male to female ratio did not vary sig-
nificantly across different malarial species.  The table no 1 
below showed the anaemic cases according to the gender as 
below 10g/dl or above 10g/dl. 

Table 1: Showing gender-wise distribution of anae-
mic cases.
Gender Below 10g/dl Above 10g/dl

Male 18 57

Female 11 34

Table 2:  Showing mean Hb Value with species.
Species Numbers Mean Hb Value 

P. vivax 85 11.61

P. falciparum 29 11.36

Both P. vivax and falciparum 6 11.14

The above table showed Mean Hb was 11.61g/dl for P. vivax 
and 11.36g/dl for P. falciparum and 11.14g/dl for both P. 
vivax and falciparum cases. This was an insignificant find-
ing in this study. 

Table 3: Showing mean total count of WBCs accord-
ing to species.
Species Numbers Mean (WBCs/

cumm)

P. vivax 85 5289

P. falciparum 29 4890

Both P. vivax and falciparum 6 4798

In the above table showed Mean WBC counts was 5289cells/
cumm for P. vivax and 4890 cells/cumm for P. falciparum 
and 4798 cells/cumm for both P. vivax and falciparum. 

Table 4: Cases of Leukopenia according to species.
Species Numbers Percentage

P. vivax 25 29.4

P. falciparum 8 27.6

Both P. vivax and falciparum 2 33.3

The above table showed as Leucopenia was observed in ma-
larial cases. In which P. vivax was 29.4% and in P. falcipa-
rum was 27.6% and 33.3% in both P. vivax and falciparum. 
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Table 5: Cases of monocytosis according to species.
Species Within normal 

range
Above normal 

range
Total

P. vivax 44 41 85

P. falciparum 24 5 29

Both P. vivax and 
falciparum

4 2 6

Total 72 48 120

The above table showed monocytosis observed in malarial 
cases. The incidence in P. vivax and P. falciparum cases was 
48.24% and 17.24% respectively and 33.33% of incidence in 
both P. vivax and falciparum. 

Table 6: Cases showing thrombocytopenia according 
to species.
Species Thrombocytopenia Normal Percent

P. vivax 62 23 72.9

P. falciparum 25 4 86.2

Both P. vivax and 
falciparum

5 1 83.3

The above table showed Thrombocytopenia was a signifi-
cant finding to 76.67% cases. P. vivax and P. falciparum 
cases showed Thrombocytopenia as 72.9% and 86.2% re-
spectively and 83.3% showed Thrombocytopenia for both P. 
vivax and falciparum. 

Table 7: Showing Mean value of platelets with species
Species Numbers Mean (plts/cu mm)

P. vivax 85 77233

P. falciparum 29 70828

Both P. vivax and falci-
parum

6 70716

The above table showed mean value of the platelets counts 
with the species of malaria. P. vivax and P. falciparum 
showed as 77233 plts/cu mm and 70828 plts/cu mm respec-
tively and 70716 plts/cu mm were shown by both P. vivax 
and falciparum. 

DISCUSSION

Malaria poses an immense challenge for primary health pro-
vider that affects blood indices in various ways with throm-
bocytopenia and anaemia. Hence major investment and all 
aspects of malaria need to be taken seriously. Many studies 
have shown that thrombocytopenia as a sensitive marker for 

a malaria diagnosis having a sensitivity of 60%, a specificity 
of 88% and a positive and negative predictive value of 86% 
and 100%, respectively.16,17  In this study out of total 120 
positive cases, 85 (70.83%) were positive for P. vivax, 29 
(24.17%) for P. falciparum and 6(5%) had mixed parasitem-
ia, including both P. vivax and P. falciparum malarial para-
sites which were concordance with the findings of Erhart et 
al.18 and Jadhav UM et al.19. Studies of Rasheed et al.20 and 
Abro et al.21 showed that falciparum was the most common 
species in their studies which was similar to this study. 

In this study Hemoglobin (Hb) was 11.61g/dl for P. vivax and 
11.36g/dl for P. falciparum and 11.14g/dl for both P. vivax 
and falciparum cases, because of the awareness in patients 
who had a fever with chills, and came to a diagnostic labora-
tory for malaria that was detected early and reduced malaria 
complications. Similarities were also found in the study of 
Menendez C et al.22. and Sitalakshmi S et al.23. In this studied 
Mean WBC counts were not significant this was also shown 
by the other studies of Erhart et al.24  and Taha et al.25

Leucopenia was observed 29.17% in malarial cases and that 
represent the hypersplenism condition which was similar to 
the studies of Kassa et al.26 and Rasheed et al.27

In this study monocytosis observed in 40% of malarial cases 
which was opposite to the study of Aktar et al.28 as it shows 
18.9% cases of cases which represent high reticuloendothe-
lial activity. 

In this studied thrombocytopenia was a significant finding 
to 76.67% cases of malaria. This may be due to enhanced 
splenic uptake, the triggers mediated by DIC and immune 
systems. 

This finding was also comparable with other studies con-
ducted by Okocha et al29 and Jhadav et al.30 Thrombocyto-
penia consists of the common characteristic of acute malaria 
and occurs in both P. falciparum and P. vivax, irrespective of 
the severe infection. During a case of fever, the lack of regu-
lar volume of platelets on a peripheral blood smear is also a 
sign for malaria diagnosis. 

CONCLUSION

In the malarial disease, almost all blood components and is 
a true haematological infectious disease. Therefore higher 
malarial parasitic index was associated with lower platelet 
counts. In the cases of P. falciparum haematological param-
eters are more affected compared to P. vivax. Hence P. falci-
parum has more morbidity than P. vivax and if left untreated 
will lead to severe complications.
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