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ABSTRACT: INTRODUCTION: Plasmodium Vivax malaria is endemic in the northern and eastern 

part of India. Although Plasmodium falciparum has been commonly implicated as the cause of 

complicated malaria but now the trend is changing and vivax is increasingly presenting with severe 

complications. AIMS AND OBJECTIVES: To study the occurrence and severity of thrombocytopenia 

in patients of vivax malaria. MATERIAL AND METHODS: A total of 100 patients were included in 

the study and identified positive for malaria parasites on peripheral smear examination with 

conventional microscopy. Platelet count was done on a fully automated, quantitative, hematology 

Counter at the time of presentation of patient. INCLUSION CRITERIA: freshly diagnosed cases of 

vivax malaria. EXCLUSION CRITERIA: Patients with associated falciparum, dengue, leptospirosis or 

any other known cause of thrombocytopenia. RESULTS: Platelet count was found to be normal in 32 

patients. The mean platelet count in vivax malaria was 1,15,390/μl (SD 64,580) with a range of 

8000-5,73,000/μl, Mild thrombocytopenia (50000 to 150000) was found in 36 patients. Moderate 

thrombocytopenia(20000 to 50000) was found in 20 patients. Severe thrombocytopenia (<20000) 

was found in 12 patients. Platelet transfusion was given in 9 patients and bleeding manifestations 

were noted in 4 patients. Thrombocytopenia was found to be more common among males (80.59%) 

and more common in younger age groups. CONCLUSION: Presence of thrombocytopenia is not a 

distinguishing feature between Vivax and Falciparum types. Thrombocytopenia less than 20,000/μl 

can occur in P. vivax malaria. The mechanism of occurrence of complications in vivax malaria is still 

poorly understood but this study can have therapeutic implications regarding more aggressive 

treatment of plasmodium vivax which was once considered purely benign and uncomplicated. 
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INTRODUCTION: Malaria is a mosquito borne disease caused by a eukaryotic protest of the genus 

plasmodium. Plasmodium vivax is the most frequent and widely distributed cause of recurring 

(tertian) malaria worldwide. Each year there are more than 250 million cases of malaria, killing 

between 1 and 3 million people [1]. Most deaths occur because of P. falciparum infection, [2] which 

causes life-threatening cerebral, respiratory, renal, hepatic, hemodynamic, and hematologic 

dysfunction in 1% of cases [3]. In contrast, most P. vivax infections are relatively milder and run a 

benign course [4]. But in recent times there have been several reports of thrombocytopenia and 

other complications in the patients of plasmodium vivax malaria. In view of paucity of Indian data 

we have tried to correlate occurrence of thrombocytopenia in vivax including severe cases requiring 

platelet transfusion. 

 

AIMS AND OBJECTIVES:  

1. To study the occurrence and severity of thrombocytopenia in patients of vivax malaria. 
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2. To evaluate the requirement of platelet transfusions in severe thrombocytopenia in cases of 

vivax malaria. 

 

MATERIALS AND METHODS: A total of 100 subjects, either hospitalized or treated on an outpatient 

basis over a period of three years were included in the study. All the study subjects were identified 

positive for malaria parasites on peripheral smear examination with conventional microscopy. 

Platelet count was done on a fully automated, quantitative hematology cell counter. Platelet count 

was the number of thrombocytes derived from directly measured platelet pulses, multiplied by a 

calibration constant and expressed in thousands of thrombocytes per microliter of whole blood. 

Baseline platelet counts were done on the day of presentation. Repeat platelet counts were done in 

subjects with marked thrombocytopenia until normal or near-normal values were reached. Subjects 

with a diagnosis of associated dengue fever and leptospirosis were excluded from the study, as both 

these conditions are known to significantly contribute to thrombocytopenia. P. falciparum antigen 

test (PfHrp antigen test- Paracheck) was performed in subjects with P. vivax malaria on the 

peripheral smear with a platelet count less than 20,000 cells/μl for more emphatic exclusion of 

associated P. falciparum infestation. P. falciparum antigen test was also performed in subjects with 

high index of clinical suspicion or multi-organ involvement. Data was entered on a excel spreadsheet 

and statistical analysis was performed with Microsoft excel. 

INCLUSION CRITERIA: 

1. Freshly diagnosed cases of plasmodium vivax malaria. 

EXCLUSION CRITERIA: 

1. Patients with associated plasmodium falciparum infection. 

2. Patients with associated diagnosis of dengue fever or leptospirosis. 

3. Patients with other known causes of thrombocytopenia. 

 

OBSERVATIONS: The mean age of patients was 37.4 ± 14.2 years 

 

TABLE 1: Age distribution of total number of cases 

AGE GROUPS NUMBER OF PATIENTS (out of 100) 

20 – 29 35 

30 – 39 28 

40 – 49 20 

50 – 59 17 

 

TABLE 2: Sex distribution of total number of cases 

SEX No. of patients 

MALES 67 

FEMALES 33 
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Graphic representation of sex distribution 

 
 

 

TABLE 3: Percentage of patients developing thrombocytopenia in vivax malaria 

 N 

Normal platelets 32% 

Thrombocytopenia 68% 

 

 

TABLE 4: Sex distribution of patients who developed thrombocytopenia 

 

SEX 

PERCENTAGE OF PATIENTS  

DEVELOPING THROMBOCYTOPENIA 

 

(OUT OF TOTAL CASES OF  

THROMBOCYTOPENIA i.e. 68) 

MALE 54 (79.4%) 

FEMALE 14(20.6%) 

 

 

TABLE 5: Occurrence of thrombocytopenia among males 

 
PERCENTAGE OF MALES 

(OUT OF TOTAL MALES i.e. 67) 

THROMBOCYTOPENIA PRESENT 54(80.59%) 

THROMBOCYTOPENIA ABSENT 13(19.40%) 
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TABLE 6: Occurrence of thrombocytopenia among females 

 
PERCENTAGE OF FEMALES 

(OUT OF TOTAL FEMALES i.e. 33) 

THROMBOCYTOPENIA PRESENT 14(42.42%) 

THROMBOCYTOPENIA ABSENT 19(57.58%) 

 

 

TABLE 7: Age distribution of patients developing thrombocytopenia 

AGE GROUPS NUMBER OF PATIENTS(OUT OF 68) 

20 – 29 29 

30 – 39 18 

40 – 49 12 

50 - 59 9 

 

 

TABLE 8: Percentage of patients developing thrombocytopenia among their age groups 

AGE GROUPS 

PERCENTAGE OF PATIENTS  

DEVELOPING THROMBOCYTOPENIA  

AMONG THEIR GROUP 

20 – 29 82.86% 

30 – 39 64.28% 

40 -49 60.00% 

50 – 59 52.94% 

 

 

TABLE  9: Severity of thrombocytopenia 

Severity of thrombocytopenia No. of patients 

Normal platelet count 32 

Mild thrombocytopenia 

(50000 – 150000) 
36 

Moderate thrombocytopenia 

(20000 – 50000) 
20 

Severe thrombocytopenia 

(< 20000) 
12 
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Graphic representation of occurrence and severity of thrombocytopenia 

 

 
 

TABLE  10: Patients of thrombocytopenia requiring platelet transfusion 

 N 

Platelets transfused 9 

not transfused 59 

 

TABLE 11: Patients of thrombocytopenia having bleeding manifestations 

  

Bleeding manifestations present 4 

No bleeding manifestation 64 

 

RESULTS: The mean age of patients was 37.4 ± 14.2 years. Platelet count was found to be normal in 

32 patients. The mean platelet count in vivax malaria was 1,15,390/μl (SD 64,580) with a range of 

8000-5,73,000/μl, Mild thrombocytopenia(50000 to 150000) was found in 36 patients. Moderate 

thrombocytopenia(20000 to 50000) was found in 20 patients. Severe thrombocytopenia (<20000) 

was found in 12 patients. Out of 12 patients having severe thrombocytopenia,  bleeding 

manifestations(epistaxis, gum bleeding and Hematuria) were noted in 4 patients. 9 patients required 

platelet transfusion either because of bleeding manifestations or persistently low platelet count 

despite treatment. 80.59% of males had thrombocytopenia at presentation compared to 42.4% of 

females. The highest incidence of thrombocytopenia was found in youngest age group(20 – 29 yrs) 

i.e.82.86%. 

 

DISCUSSION: Severe and complicated malaria is usually caused by P. falciparum but it has been 

increasingly observed that P. vivax malaria, which was otherwise considered to be benign malaria, 

with a low case-fatality ratio, can also occasionally result in severe disease as with P. falciparum 
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malaria[8-12]. 68% of patients with vivax malaria in our study had thrombocytopenia out of which 

32% had moderate to severe thrombocytopenia. 

The mechanism of thrombocytopenia in malaria is uncertain. Immune-mediated lysis, 

sequestration in the spleen and a dyspoietic process in the marrow with diminished platelet 

production have all been postulated. Abnormalities in platelet structure and function have been 

described as a consequence of malaria, and in rare instances platelets can be invaded by malarial 

parasites themselves. Thrombopoietin (TPO) is the key growth factor for platelet production and is 

elevated in states of platelet depletion. TPO serum levels have been shown to be significantly higher 

in subjects with severe malaria, normalizing within 14-21 days of therapy.[5] Immune-mediated 

lysis, sequestration in the spleen and a dyspoietic process in the marrow with diminished platelet 

production have all been postulated in the cause for thrombocytopenia. Abnormalities in platelet 

structure and function have been described as a consequence of malaria, and in rare instances 

platelets can be invaded by malarial parasites themselves. Two types of changes in platelet 

dysfunction are seen in malaria. Initially there is platelet hyperactivity, this is followed by platelet 

hypoactivity. Platelet hyperactivity results from various aggregating agents like immune complexes, 

surface contact of platelet membrane to malarial red cells and damage to endothelial cells. The 

injured platelets undergo lysis intravascularly. The release of platelet contents can activate the 

coagulation cascade and contributes to DIC. Transient platelet hypoactivity is seen following this 

phase and returns to normal in 1 to 2 weeks.[6,7] In many studies undertaken, the significance of 

haemostatic abnormalities as a consequence of malaria has been difficult to assess as a result of the 

presence of various associated complications such as liver dysfunction, uraemia and treatment with 

low molecular weight dextran, dexamethasone and heparin. Still there are various national and 

international studies suggesting that vivax malaria can have fatal complications.[13-20] 

 

CONCLUSION: Thrombocytopenia is a common complication of malaria but it is no longer a 

distinguishing feature between vivax and falciparum. Even vivax malaria can present with life 

threatening thrombocytopenia having bleeding manifestations and requiring platelet transfusions. 

The mechanism of occurrence of complications in vivax malaria is still poorly understood but this 

study can have therapeutic implications regarding more aggressive treatment of plasmodium vivax 

which was once considered purely benign and uncomplicated. 
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