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IntroductIon
Malaria is a major health problem worldwide, with 300-500 million 
cases of malaria occurring annually, and an estimated 1.1-2.7 million 
deaths each year as a result of malaria [1-5]. Malaria is endemic in 
91 countries [6-11] and India contributes 77% of the total malaria 
cases in Southeast Asia [12-18].The delay in the diagnosis and 
treatment is the leading cause of death in many countries [4]. 
Early diagnosis remains the key to the effective management of 
malaria [1], [2], [3]. The clinical diagnosis is unreliable and  can 
only be 50% accurate [1], [2], [3]. Diseases like enteric fever, viral 
infections, and leptospirosis can present themselves similarly [1], 
[3]. The examination of thick and thin blood films under the light 
microscope is the gold standard in the diagnosis of malaria. It is 
informative and inexpensive but it requires expertise and repeated 
smear examinations [1], [3], [4]. PCR is the most sensitive method 
but it cannot be used for routine purposes [1], [4]. The malarial 
antigen based rapid diagnostic tests  are a valid alternative to 
microscopy, but they are expensive [1]. The quantitative buffy 
coat (QBC) method is a rapid and sensitive test for diagnosing 
malaria in numerous laboratory settings [4]. Various haematological 
abnormalities have been reported in malaria. Among these, 
thrombocytopaenia is very common [1], [10], [17]. The aim of this 
study  was to identify the significance of thrombocytopaenia in 
malaria and its relevance as an early diagnostic tool in malaria. 
The presence of thrombocytopaenia may heighten the suspicion 
of malaria, thus prompting a more diligent search for the malarial 
parasite and an early administration of the specific therapy.

MAtErIALS And MEtHodS
One thousand one hundred and one patients with a history of 
acute febrile illness, who presented to us between January 2010 
and July 2010, were included in this study. Patients of all ages 
were included. After taking a detailed clinical history, physical 
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AbStrAct
objective: To evaluate the significance of the platelet count in 
the diagnosis of malaria.

design: A hospital based prospective study.

Place and duration of Study: Department of Microbiology, 
AJIMS, Mangalore. From January 2010 to July 2010.

Material and Methods: A total of 1101 patients with a short 
history of febrile illness were included in the study. The peripheral 
blood was tested for malarial parasites by the quantitative 
buffy coat (QBC) method. The complete blood counts of all 

the subjects were  done   by using an automated haematology 
analyzer.

Results: Among the 1101 patients with febrile illness who 
participated in the study, 267 were positive for malaria by the 
QBC method. Of these, 221 patients had thrombocytopaenia.  

conclusion: Thrombocytopaenia is a common haematological 
finding in malaria, having a sensitivity of 83% and a specificity of 
68%. Our study stresses the importance of thrombocytopaenia 
as an indicator for acute malaria.
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examination was undertaken in these patients. The  patients 
having localising signs towards specific disorders were excluded 
from the study. Blood was collected from each patient in a 
hematocrit tube containing acridine orange and an anticoagulant 
and this was tested for malaria by the QBC method. Blood was 
also collected in an ethylene diamine tetra acetic acid [EDTA] tube 
and a complete blood cell count was done by using an automated 
cell count analyzer (Lab Life, Dianoua). A platelet count of less than 
150 x109/L was used to define thrombocytopaenia.

rESuLtS
A total of 1101 patients with acute febrile illness were included in 
the study. 267 of these were diagnosed to have malaria by the 
QBC technique.138 patients had Plasmodium vivax infection, 3 
patients had Plasmodium falciparum infection and 126 had mixed 
infection with both Plasmodium vivax and Plasmodium falciparum. 
The platelet count in these patients ranged from 20 x 109/L to 
282 x 109/L. Of these, 221 patients had thrombocytopaenia, 
whereas 46 patients (17%) had a normal platelet count. Among the 
thrombocytopaenic patients, 114 had Plasmodium vivax infection, 
three patients had Plasmodium falciparum infection and 104 
patients had mixed infection. Further analysis of the data showed 
that most of these patients (43%) had platelet counts between 51 
to 100 x 109/L,. 14% of the patients had platelet counts between 
101 to 150 x 109/L  and that 17% of the patients had platelet counts 
below 50 x 109/L. A very low platelet count (20 x 109/ L) was also 
seen in few cases. [Table/Fig-1]

dIScuSSIon
A variety of haematological alterations in malaria have been reported 
by various studies, as blood counts are now readily available with 
the use of automated analyzers, even at the primary health care 
centers. These include progressively decreasing haemoglobin, 
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thrombocytopaenia, leucocytosis, leucopaenia, reticulocytosis and 
disseminated intravascular coagulation [1], [2], [3], [14].

Among the various haematological changes in malaria, thromb-
ocytopaenia is the most consistent one, which occurs  in more 
than half of the patients [1], [14]. In endemic areas, malaria has 
been reported as the major cause of low platelet counts [15]. This 
is so characteristic of malaria, that in some places, it is used as an 
indicator of malaria in patients presenting with fever [1]. Platelet 
counts of less than 150 x 109/ L increase the likelihood of malaria 
by 12–15 times [3]. Many studies have been done to Support this 
finding. In one such study, thrombocytopaenia was seen in about 
85% of the patients with uncomplicated malaria and in all the patients 
with severe falciparum malaria [1]. Jamal et al, in their study on 
paediatric patients from Karachi, have reported low platelet counts  
in 72% of their patients who were suffering from Plasmodium 
vivax infection [19]. A study which was done by Saleem Ahmed 
Khan et al from Lahore reported thrombocytopaenia to be present 
equally in both the P.vivax (82.5%) and the P. falciparum (86.4%) 
infections [1]. A study from India reported 77.77% sensitivity and 
78.66% specificity [2]. Thrombocytopaenia has also been reported 
in asymptomatic P. falciparum infected Women and children from 
Nigeria [7]. Pregnant women become more thrombocytopaenic 
than non-pregnant women with acute uncomplicated malaria [7]. In 
our study, thrombocytopaenia was present both in the P. vivax and 
the P. falciparum infections. Thrombocytopaenia has a sensitivity 
of 83% and a specificity of 68% here. Our results were generally 
comparable with those of most of the studies, thus signifying the 
association of thrombocytopaenia with malaria. The decreased 
specificity of thrombocytopaenia in our study may be because our 
area is endemic for viral diseases like Dengue and Chikungunea, 
which  could also cause thrombocytopaenia.

The precise mechanism behind thrombocytopaenia, however, 
remains unclear. Both the immunological as well as the non-
immunological destruction of platelets have been implicated [1], 
[14], [9], [13], [17]. Decreased thrombopoiesis has been ruled 
out, because platelet-forming megakaryocytes in the marrow are 
usually normal or increased [1]. Other postulates include peripheral 
destruction and the consumption of platelets [1]. Immune 
complexes which are generated by the malarial antigen lead to 
the sequestration of the injured platelets by the macrophages in 
the spleen [1], [11], [10], [16]. This is supported by the finding that 
malaria patients have elevated levels of platelet-bound IgG [1], 
[11], [3], [9]. Some investigators have suggested disseminated 
intravascular coagulation as a major mechanism in malaria [1], [6], 
[8], but others have found no evidence of disseminated intravascular 
coagulation in any of their patients, including those with severe 
thrombocytopaenia [1]. Another proposed mechanism is that the 

platelets engulf the malarial parasites, and that in the process, they 
are damaged and removed from the circulation [1]. Elevated  levels 
of IL-10 [11], [3], [6], a shortened platelet life span in the peripheral 
blood and the clumping of platelets have also been suggested as 
the reasons for thrombocytopaenia [14], [7], [19], [20], [21]. These 
mechanisms may coexist in the patients and they may interfere 
with each other [11]. 

Thrombocytopaenia is reported to be present in both P. falciparum 
and P. vivax infections [1], [22]. In our study also, thrombocytopaenia 
was seen in both the P. falciparum and the P. vivax infections [1]. 
Many of the patients who were included in our study had mixed 
infection with P. falciparum and P. vivax. This may be because our 
area is endemic for malaria. A longitudinal genetic analysis of the 
composition of the malarial parasites which infect  humans has 
demonstrated that individuals living in endemic areas are chronically 
infected with multiple genotypes and species of Plasmodium. The 
accumulation of infections is a consequence of a super infection 
from the bites of many infected anopheline mosquitoes [20]. 
Studies which were done in animal models showed an association 
of the mixed genotype with a higher transmission success and 
higher gametocytaemia [21] .

A good tolerance of low platelet counts is well known in malaria 
[14]. This could be explained by platelet activation and an enhanced 
aggregability [8]. In most of the studies, thrombocytopaenia was 
neither associated with the severity of the disease or death in malaria 
[6], [16]. It usually disappears with the treatment of the disease 
and requires no treatment for itself [11]. It has been reported that 
anaemia is the next best parameter which increases the probability 
of malaria [3]. But in our study, anaemia  was seen only in 18% 
of the malarial infections. Both leucocytosis and leucopaenia 
have been described in malaria [3]. Leukocytosis  was commonly 
observed in our study (80%). Thrombocytopaenia has emerged as 
the strongest predictor of malaria, a previous observation which we 
have confirmed.

concLuSIon
Thrombocytopaenia is associated with both P. falciparum and P. 
vivax infections. Its presence in  patients who present  with acute 
febrile illness in the tropics, increases the probability of malaria. This 
may be used in addition to the clinical assessment, to heighten the 
suspicion of this disease. In an endemic area, the platelet count has 
to be checked in all patients who present  with acute febrile illness. 
If  thrombocytopaenia is present, malaria has to be ruled out before 
performing expensive tests to rule out other febrile conditions, so 
that a prompt treatment can be initiated.

rEfErEncE
 [1] Saleem Ahmed Khan, Waqar Ali et all. Platelet count in malaria. Pak J 

Pathol 86 2008; 19(3): 86-88.
 [2] Dinesh A Rathod, Viral Patel et al. Diagnosis of acute malaria by 

laser based cell counter with comparison of conventional and 
recent techniques in Indian scenario. Indian journal of Pathology and 
microbiology, 2009;52 :185-8.

 [3] Lathia TB, Joshi R. Can hematological parameters discriminate 
malaria from nonmalarious acute febrile illness in the tropics? Indian J 
Med Sci. 2004 Jun;58(6):239-44.

 [4] Noppadon Tangpukdee, Chatnapa Duangdee et al. Malaria Diagnosis: 
A brief review. Korean J Parasitol. June 2009. Vol. 47, No.2: 93-102.

 [5] World Health Organisation. WHO expert committee on malaria; 
Twentieth report 1998. Geneva, Switzerland 2000;567.

 [6] Casals-Pascual C, Kai O et al. Thrombocytopenia in falciparum malaria 
is associated with high concentrations of IL-10. Am J Trop Med Hyg. 
2006 Sep; 75(3): 434-6.

 [table/fig-1]: Distribution of Platelet Count in malaria



Faseela T.S. et al., Diagnostic value of platelet count in malaria in endemic area www.jcdr.net

Journal of Clinical and Diagnostic Research. 2011 June, Vol-5(3): 464-466466466

 [7] Tan SO, McGready R. Thrombocytopaenia in pregnant women with 
malaria on the Thai-Burmese border.  Malar J. 2008 Oct 15;7:209.

 [8] EM Essien. Platelet abnormalities in experimental malaria – a review. 
Nigerian Journal of Clinical & Biomedical Research. Volume 1 • 
Number 1• 2006;667-887.

 [9] Makkar RP, Mukhopadhyay S. Plasmodium vivax malaria presenting 
with severe thrombocytopenia. Braz J Infect Dis. 2002 Oct;6(5):263-5

[10] Taylor WR, Widjaja H. Changes in the total leukocyte and platelet 
counts in Papuan and non Papuan adults from northeast Papua 
infected with acute Plasmodium vivax or uncomplicated Plasmodium 
falciparum malaria. Malar J. 2008 Dec 18;7:259

[11] Bhushan Katira & Ira Shah. Thrombocytopenia in Plasmodium  
vivax infected children. J Vect Borne Dis 43, September 2006,  
pp. 147–149.

[12] S. A. Khan, M. Anwar et al.  Comparison of Optimal Malarial Test with 
Light Microscopy for the diagnosis of Malaria. J Pak Med Assoc. 2004 
Aug;54(8):404-7.

[13] Kumar A, Shashirekha. Thrombocytopenia – an indicator of acute vivax 
malaria. Indian journal of Pathology and microbiology,2006;Oct;52: 
505-8.

[14] Aduragbenro D. Adedapo et al. Age as a risk factor for thrombocytopenia 
and anaemia in children treated for acute uncomplicated falciparum 
malaria. J Vector Borne Dis 44, December 2007, pp. 266–271

[15] Gérardin P, Rogier C et al. Prognostic value of thrombocytopenia in 
African children with falciparum malaria.  Am J Trop Med Hyg. 2002 
Jun;66(6):686-91.

[16] Shamez Ladhani, Charles R.J.C. Letter to the editor. Am J Trop Med 
Hyg. 2003; 68(4):379-380.

[17] UM Jadhav, VS Patkar, NN Kadam. Thrombocytopenia in Malaria 
– Correlation with Type and Severity of malaria. JAPI • VOL. 52 • 
AUGUST 2004;554

[18] Ashwani Kumar, Neena Valecha et al. Burden of Malaria in India: 
Retrospective and Prospective View. Am. J. Trop. Med. Hyg., 77(6 
Suppl), 2007, pp. 69-78.

[19] Jamal A, Memon IA, Latif F. The association of plasmodium vivax 
malaria with thrombocytopenia in febrile children. Pak Paed J Jun 
2007; 31 (2):85-9.

[20] Bruce MC, Day KP. Cross species regulation of malaria parasitaemia 
in the human host. Curr Opin Microbiol Aug 2002; 5(4): 431-7.

[21] J. Teun Bousema et al. Increased Plasmodium falciparum gametocyte 
production in mixed infections with P. malariae. Am. J. Trop. Med. 
Hyg,; 78(3),2008: 442-448.

[22] Sheraz Jamal Khan et al.Malaria can lead to thrombocytopenia. Rawal 
Medical Journal, The journal of Pakistan Medical Association: Vol. 33 
(2); July-Dec 2008;587.

aUThoR(s):
1. Faseela T.S.
2. Ronald A. Roche
3. Anita K.B.
4. Chaitra Malli,
5. Yashwant Rai

naMe oF dePaRTMenT(s) / insTiTUTion(s) To  which 
The woRK is aTTRiBUTed:
Dept of Microbiology, AJ Institute of Medical Sciences,  
Mangalore, Karnataka, India. 

naMe, addRess, TelePhone, e-Mail id oF The
coRResPondinG aUThoR:
Faseela T.S, 708, Plama Residency, Kuntikana,  
Mangalore, Karnataka - 575004, India.
E-mail: faseela_abbas@yahoo.co.in; 
Phone: +91 9481140834, +91 9945354173

declaRaTion on coMPeTinG inTeResTs:  
No competing Interests.

Date of Submission:  sep 16, 2010
Peer Review Completion:  Feb 17, 2011

Date of Acceptance:  Mar 23, 2011
Date of Publishing:  Jun 13, 2011


