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Abstract  

Back ground: Malaria is a major health problem in India. It is mosquitoe born protozoal disease caused by 

parasite of the genus Plasmodium. Various hematological consequences are produced in patients with this 

infection, out of which thrombocytopenia is the most common. 

Objective: To analyze thrombocytopenia and its severity in patients infected with malarial parasite. 

Methods: The prospective study was conducted during the period of November 2013 to December 2014 on 

204 patients who were malaria infected. The diagnosis of malaria was done by peripheral smear examination. 

Platelet count were performed using automated cell counter. Thrombocytopenia was categorized into mild 

(1,00,000 – 1,50,000/μl), moderate (1,00,000 – 50,000/μl) and severe (less than 50,000/μl). Presence and 

severity of thrombocytopenia was compared in different types of malaria. 
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Results: In the study group of 204 malaria infected patients, males were 148 (72.55%) and females were 56 

(27.45%). In these patients vivax infection was predominant (76.47%) when compared to falciparum (19.61%) 

infection and mixed infections (3.92%). The analysis of thrombocytopenias in these patients showed that both 

the vivax and falciparum infected patients had moderate thrombocytopenia in majority cases. Patients with 

mixed infection showed moderate and severe thrombocytopenia and no case with mixed infection had normal 

platelet count in these patients. 

Conclusion: Presence of thrombocytopenia in patients with fever and chills acts as an indicator of malaria 

infection, though the severity of the thrombocytopenia is not useful for distinguishing the types of malaria. 
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Introduction  

Malaria is a major public health problem caused 

by the infection with protozoan parasite of the 

genus Plasmodium. In humans malaria is caused 

by 5 species of Plasmodium (i,e. Plasmodium 

vivax, P.falciparum, P.malariae, P.ovale, P. 

knowlesi). About 243 million malaria cases were 

recorded worldwide in 2008. Nearly 85% of cases 

were in African region, which was followed by 

South-East Asian region (10%) and East 

mediterranean region (4%). Approximately 

8,63,000 deaths were estimated to be due to 

malaria
(1) 

. 

In India 1.52 million malaria cases were recorded, 

out of which Plasmodium falciparum was 

responsible for 50% of cases. Malaria was 

responsible for 924 deaths
(2)

. Morbidity and 

mortality due to malarial infection can be reduced 

by early diagnosis and effective treatment. Many 

sensitive methods like Polymerase Chain Reaction 

and malaria antigen-based rapid diagnostic tests 

are available, but they are expensive. Light 

microscopic examination of thin and thick blood 

films is informative and inexpensive though it 

requires expertise and repeated smear  

examination 
(3) 

. 

Various hematological changes are seen in the 

patients with malarial infection, out of which 

thrombocytopenia is most common
(4)

. Careful 

search for malarial parasite should be done in 

patients with thrombocytopenia. Our study was 

done to correlate the presence and severity of 

thrombocytopenia with types of malaria. 

 

Material and methods  

The prospective study was conducted in Narayana 

Medical College and Hospital for a period of 14  

months i,e. November 2013 to Decmber 2014. 

Patients of all ages with malarial infection who 

attended OPD and hospitalized were included in 

our study. Malarial infection was confirmed by 

the examination of peripheral smear which was 

stained by Leishman stain. Complete blood counts 

of these patients were noted by using automated 

Hematology analyzer. Depending upon the 

platelet count thrombocytopenias were divided 

into 3 subgroups. Thrombocytopenia was 

considered to be mild if the platelet count is 

between 1,00,000 to 1,50,000/μl, moderate if 

between 1,00,000 to 50,000/μl and severe if less 
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than 50,000/μl. Platelet count was correlated with 

types of Plasmodium causing malarial infection. 

 

Results  

Our study included 204 malaria positive patients. 

Out of 204 patients 148 (72.55%) were males and 

56 (27.45%) were females. All the patients were 

between 1 year to 75 years with maximum num-

ber of patients between 21 to 45 years (Table-1). 

In the study group of 204 patients, 156 (76.47%) 

were positive for P.vivax, 40 (19.61%) were 

positive for P.falciparum and 8 (3.92%) had 

mixed infections. This showed the prevalence of 

P.vivax when compared to P.falciparum. Age wise 

distribution of cases with different malarial 

infection showed that maximum number of cases 

with P.falciparum were in the age group of 31 – 

40 years and maximum number of P.vivax cases 

were seen in the age group of 21 – 40 years where 

as the cases with mixed infections were seen in 

the age group of 31- 50 years (Table-2). 

Out of 156 cases with P.vivax, 20 cases (12.82%) 

had normal platelet count, 44 cases (28.21%) had 

mild thrombocytopenia, 48 cases (30.76%) had 

moderate thrombocytopenia and 44 cases 

(28.21%) had severe thrombocytopenia. Out of 40 

cases with P.falciparum infection, 4 cases (10%) 

had normal platelet count, 8 cases (20%) had mild 

thrombocytopenia, 16 cases (40%) had moderate 

thrombocytopenia and 12 cases (30%) had severe 

thrombocytopenia. 8 cases had mixed infection, 

out of which 4 cases (50%) had moderate 

thrombocytopenia and 4 cases (50%) had severe 

thrombocytopenia (Table-3). This has shown that 

majority of cases with P.falciparum and P.vivax 

infection had moderate thrombocytopenia. In case 

of mixed infection, no case of mild thrombocyto-

penia and with normal platelet count were noted. 

 

Table – 1: Age and sex wise distribution of malarial patient 

Age in years Male patient Female patient 

< 20 years 20 (13.51%) 32 (57.14%) 

21 – 45 years  80 (54.05%) 24 (42.86%) 

>45 years 48 (32.43)  

Total (n=204) 148 (72.55%) 56 (27.45%) 

 

Table – 2: Age wise distribution in patients with P.falciparum, P.vivax and mixed infections 

Age in years  P.falciparum P.vivax Mixed infections 

0 – 10 years 8 (20%) 8 (5.13%)  

11 – 20 years 4 (10%) 32 (20.51%)  

21 – 30 years  36 (23.08%)  
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31 – 40 years  16 (40 %) 36 (23.08%) 4 (50%) 

41 – 50 years  4 (10%) 12 (7.69%) 4 (50%) 

51 – 60 years  8 (20%) 4 (2.56%)  

 60 years   28 (17.95%)  

Total (n=204) 40 (19.61%) 156 (76.47%) 8 (3.92%) 

  

Table – 3: Platelet count in different malaria patients 

Platelet count in μl P.falciparum P.vivax Mixed infections 

 1,50,000 4 (10%) 20 (12.82%)  

1,50,000-1,00,000 8 (20%) 44 (28.21%)  

1,00,000-50,000 16 (40%) 48 (30.76%) 4 (50%) 

< 50,000 12 (30%) 44 (28.21%) 4 (50%) 

TOTAL (n=204) 40 (19.61%) 156 (76.47%) 8 (3.92%) 

 

Table -4: Prevalence of malaria in different studies  

Type of malarial infection Manmeet K Gill et al (2013) Our study (2015) 

P.vivax 92 (76.67%) 156 (76.47%) 

P.falciparum  18 (15%) 40 (19.61%) 

Mixed infections 10 (8.33%) 8 (3.92%) 

Total 120 204 

  

Table – 5: Platelet count in malaria patients in different studies 

Types of malaria 

infection 

Thrombocytopenia  Normal platelet count 

Manmeet K Gill 

et al (2013) 

Our study (2015) Manmeet K Gill 

et al (2013) 

Our study (2015) 

P.vivax 50 (54.35%) 136 (87.18%) 42 (45.6%) 20 (12.82%) 

P.falciparum 16 (88.89%) 36 (90%) 2 (11.11%) 4 (10%) 

Mixed infections 10 (100%) 8 (100%) - - 

Total  76 180 44 24 
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Table – 6: Thrombocytopenia in malaria patients in different study 

Platelet counts 

P.vivax P.falciparum Mixed infections 

Manmeet 

K Gill et al 

(2013) 

Our study 

(2015) 

Manmeet 

K Gill et 

al (2013) 

Our study 

(2015) 

Manmeet 

K Gill et al 

(2013) 

Our study 

(2015) 

 1,50,000 42 

(45.6%) 

20 

(12.82%) 

2 

(11.11%) 

4 (10%) - - 

1,50,000-1,00,000 16 

(17.4%) 

44 

(28.21%) 

4 

(22.22%) 

8 (20%) 2 (20%)  

1,00,000-50,000 18 

(19.5%) 

48 

(30.76%) 

6 

(33.33%) 

16 (40%) 4 (40%) 4 (50%) 

< 50,000 16 

(17.4%) 

44 

(28.21%) 

6 

(33.33%) 

12 (30%) 4 (40%) 4 (50%) 

 

Discussion  

Malaria is a major health problem with increased 

morbidity and mortality and is endemic in many 

parts of India. 77% of the total Southeast Asian 

malaria cases are contributed by India
(5) 

. In India 

malaria is caused by P.vivax and P.falciparum. 

Malarial infection causes many hematological 

changes, out of which thrombocytopenia is the 

most common hematological feature of acute 

malaria. The patient having fever with 

thrombocytopenia often gives a clue to the 

presence of malarial infection. After the recovery 

of the patients, Platelet count increases rapidly
(6)

. 

Though thrombocytopenia is noted in both 

P.vivax and P.falciparum malaria infection, the 

frequency and severity of thrombocytopenia is 

more among the patients having P.vivax 

infection
(7)

.   

Although the exact pathogenetic mechanism of 

thrombocytopenia in malarial patients is not fully 

understood, yet the possibility of involvement of 

multifactorial phenomenon in the destruction of 

platelets is considered
(8)

.  The cause of 

thrombocytopenia in malaria patient can be due to 

activation
(9)

 or apoptosis
(10)

 or possibly due to 

immune complexes generated by malarial antigen 

leading to sequestration of damaged platelets in 

spleen which are later phagocytosed by splenic 

macrophages
(11)

. 

One of the cause for phagocytosis of platelets in 

malaria patients has been proposed to be due to 

increased expression of P-selectin on the surface 

of activated platelets
(12)

. It has also been proposed 

that thrombocytopenia is also related to release of 

cytokines during acute inflammatory response. 

Some studies have shown that in children with 

P.falciparum infection, thrombocytopenia is 

associated with increased plasma concentration of 

IL-10 and is not related to parasitemia or any 

other cytokines
(13)

.
 
 In the studies done by Park 

and colleagues, thrombocytopenia in patients with 

P.vivax infection was found to be related to the 

higher levels of IL-1, IL-6, IL-10 and TGF-β
(14)

. 

Other cytokines like IFN –γ and TNF-α were also 
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found to be raised and their high levels were often 

correlated with severity of thrombocytopenia in 

humans infected with P.falciparum and P.vivax
(15)

  

In the malaria two types of platelet dysfunctions 

are noticed. Initially there is platelet hyperactivity 

followed later by hypoactivity. Certain factors like 

contact of platelet membrane with red cells 

infected by malarial parasite, damage to 

endothelial cells and aggregating agents like 

immune complexes results in hyperactivity of 

platelets. The platelets which are injured undergo 

intravascular lysis. After lysis, the contents of the 

platelets are released which activates the 

coagulation cascade and results in DIC. Following 

this phase there is transient platelet hypoactivity. 

Later platelets become active and normal in one or 

two weeks
(16)

. 

In our study P. vivax was found to be more 

prevalent than P.falciparum which coincided with 

studies done by Manmeet K. Gill et al
(17)

 (2013) 

(Table-4). In both P.vivax and P.falciparum 

infections maximum patients had thrombocyto-

penia. In patients with thrombocytopenias 

majority of cases had moderate thrombocyto-

penias indicating that severity of thrombocyt-

openia cannot be used to differentiate the type of 

malaria. Our study correlated with studies done by 

Manmeet K.Gill et al (2013) (Table 5 , Table-6).  

This low platelet count might be transient in the 

course of disease which does not have much 

prognostic significance. Clinical bleeding 

manifestation are seen in less than 5-10% of 

severe malaria patients. Platelet concentrate 

transfusion is not required in malaria patients even 

with severe thrombocytopenia. Thrombocytopenia 

will be improved with the resolution of disease 

within a week or within 28 days 
(18)

 . 

 

Conclusion  

In the patients with acute febrile illness, the 

presence of thrombocytopenia should raise the 

suspicion of malarial infection. Simple Peripheral 

smear examination can give clue to the diagnosis 

of malaria and can help to provide the prompt 

treatment to the patients. However the severity of 

thrombocytopenia does not help to differentiate 

the type of malarial infection.      
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