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ABSTRACT: BACKGROUND: Malaria is commonly associated with various degrees of
haematological complications most frequently with anaemia and thrombocytopenia. However there
are contrasting reports about frequency of thrombocytopenia in P. vivax infection. MATERIAL AND
METHODS: A total of 140 patients were included in the study. The details of the patients history
along with their clinical features, laboratory reports were recorded in a standard proforma. Sample
of venous blood were collected for haematological examination like Haemoglobin, total and
differential count and platelet count, which was done under automated cell counter. RESULTS: Out
of 140, there were 119(85%) patients who had thrombocytopenia, of them 75(54%) patients had
mild, 38(27%) patients had moderate and 6(4%) patients had severe thrombocytopenia., 30(21%)
out of 140 patients had leucopenia. Significant inverse association was seen between degree of
parasitemia and platelet count. CONCLUSION: Various theories have been postulated for the cause
of thrombocytopenia in P. Vivax infection but none of them is conclusive. Frequency or severity of
thrombocytopenia doesn’t appear to be any particular strain of plasmodium infection.
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INTRODUCTION: Malaria is a mosquito born disease caused by eukaryocytic protest of genus
plasmodium. It remains today one of the major health problems in the tropics with increased
morbidity and mortality. Each year there are more than 250 million cases of malaria killing between
1 and 3 million people.! Most deaths occur because of P. falciparum infection.? In contrast most of the
P. vivax infections are relatively milder and run a benign course.3 Malaria is commonly associated
with various degree of haematological complications most frequently with anaemia and
thrombocytopenia.# However there are contrasting reports about frequency of thrombocytopenia in
P. vivax infection. Its occurrence was reported to be infrequent 567 On the contrary it was reported
by 2/3 rd of the patients in another study.8In present study, we have tried to find the frequency of
occurrence of thrombocytopenia in P. vivax malaria and tried to correlate it's severity with the
degree of parasitemia.

MATERIAL AND METHODS: This was a cross sectional study, carried out in the Department of
Medicine, Surat Municipal Institute of Medical Education & Research, Surat from June 2009 to
August 2010. Patients fitting in the case definition of malaria with positive peripheral smear for P.
vivax were included® 1% Total number of patients in our study was 140. The details of the patients
history along with their clinical features, laboratory reports were recorded in a standard proforma.
Informed consent was taken from the patients. Patients with mixed infection with P. falciparum, or
having co-morbidity like diabetes mellitus, hypertension and pulmonary tuberculosis were
excluded. Patients already on antimalarials were also excluded. Both thick and thin slides were
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made. Thick smears were screened for the presence of P. vivax, if found positive further
confirmation done on thin smear examination under oil emersion lens. The parasitemia was
quantified using the ‘+’ sign as follows: 11

+ 1-10 parasites/ 100 thick films

++ > 10 parasites/ 100 thick films

+++ 1-10 parasites / thick film

++++ > 10 parasites / thick film.

Sample of venous blood were collected for haematological examination like Haemoglobin,
total and differential count and platelet count, which was done on the day of admission under
automated cell counter. If indicated Bleeding and Clotting time were done. Platelet count was
repeated during the treatment and before discharging the patients. A standard proforma was used
for recording all the data observed in the study. Other investigations were done if the patients fit the
category of severe and complicated malaria as per WHO criteria.12 13

RESULTS: Out of 140, 46(32%) patients had Hb >12gm%, 42(30%) patients had Hb between 10-
12gm%, 33(24%) patients had Hb between 8-10gm%, 14(10%) patients had Hb between 5-8 gm%
and 5(4%) patients had Hb < 5%. In complicate malaria, out of 83, 26(31%) patients had Hb >
12gm% 23(28%) had Hb between 10-12gm%, 20(24%) patients had Hb between 8-10 gm%,
9(11%) patients had Hb between 5-8 gm% and 5(6%) patients had Hb < 5gm% (Table no. 1).

Out of 140, there were 119(85%) patients who had thrombocytopenia, of them 75(54%)
patients had mild, 38(27%) patients had moderate and 6(4%) patients had severe
thrombocytopenia. 21(15%) patients had normal platelet count. In uncomplicated malaria out of 57,
there 44(77%) patients who had mild thrombocytopenia and 13(23%) patients had normal platelet
count. In complicated malaria out of 83, there were 75 patients (90%) who had thrombocytopenia,
of them 31(37%) patients had mild, 38(46%) patients had moderate and 6(7%) patients had severe
thrombocytopenia. 8(10%) patients had normal thrombocyte count (Table no. 2).

Out of 140, 30(21%) patients had leucopenia, 15(11%) patients had leucocytosis and 95
(68%) had normal total count (Table no. 3). In our study there was significant association between
degree of parasitemia and platelet count. As the degree of parasitemia increased the platelet count
decreased (Table no. 4).

DISCUSSION: Malaria is a common infection in most parts of India and association with
thrombocytopenia during the clinical course of the disease has been reported.!* Thrombocytopenia
in P. Falciparum infection has been consistently reported in various studies.* 15 16 However Martelo
in 1969 reported thrombocytopenia in P. vivax infection only in 15% of their patients, OH MD et al
reported the incidence in 29.6% cases. 17. 18 Recently marked association in incidence of
thrombocytopenia in P. vivax infection is being observed, 65% by Alfaso ] et al and 73.92% of their
cases by Joshi.19 20

In our study mean haemoglobin was 10.7£2.5 gm% as compared to 13.9+4 gm% reported in
Colombian study, platelet count was 87128+53996 as compared to 269000£85000 in Colombian
study.?! In our study thrombocytopenia was observed in 85% of patients same was observed by Ali
Hussain et al.22In an unpublished data Spinello Antinori reported the incidence of thrombocytopenia
in 96% of their patients23In other Indian studies Joshi et al reported mean platelet count (MPC) as
116250 cells/mm3 while Jadhav et.al. study the MPC was 115390 and thrombocytopenia was
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observed in 73.92% and 65% cases respectively.20.2¢In our study platelet count of less than 20, 000
was observed in 4% of patients same as Ali Hassan et. Al.22Joshi reported platelet count of <20000 in
2.17% of patients while Jadhav reported this phenomenon in 1.5% of their patients.20.24 Severe
thrombocytopenia with platelet count of 5000 cells/mm3 in P. vivax malaria was observed by Kakar
etal.2s

In our study 119 patients who had thrombocytopenia, 75(54%) had mild, 38(27%) had
moderate and 6(04%) had severe form. In another study out of 83.3% of patients with
thrombocytopenia 53.6% had mild 29.5% had moderate and 1.3% had severe variety.2¢ In another
study done by U. Patel et al.2?” reported 1 with severe 13 with moderate and 7 with mild
thrombocytopenia(n=21).

In our study, 7 patients had bleeding tendencies, 1 patient with platelet count of 12000 had
petechiae, slight haematemesis and some vaginal bleeding. Other 6 patients whose platelet counts
was between 17000 - 39000, out of them 5 had haematuria, 2 had epistaxis and 1 had petechiae. All
of them recovered with standard antimalarial treatment and none of them required platelet
transfusion. In another study, 33 out of 75 P. vivax malaria patients with thrombocytopenia were
given platelet transfusion26 but the indication for transfusion is not mentioned expect all having
platelet count <60, 000 cells/mm3. In Kocher et. al. study, 3 of the 143 patients with P. vivax infection
developed epistaxis requiring platelet transfusion, but they reported severe thrombocytopenia in
18.18% of their patients.28

We found significant inverse relation in our study between degree of parasitemia and
platelet counts in P.vivax patients. Kochar et.al. and Coelho HCC didn’t find any relationship in
severity of thrombocytopenia and parasitemia while another study found a significant inverse
relationship.28 29 30. Gonzalez B. etal. and Saravu K. did find a negative correlation between
parasitemia and thrombocytopenia.3? 32

Cytokine released during an acute inflammatory response could contribute to the
pathogenesis of thrombocytopenia in P. vivax infection. Raised TNF- a levels are suggested as the
possible cause of thrombocytopenia. In a study P. vivax were observed in platelets on electron
microscopy and their direct lytic effect was suggested as the cause of thrombocytopenia.33
Recombinant macrophage colony stimulating factor (M-CSF) causing reversible dose dependent
thrombocytopenia was demonstrated. Increased M-CSF levels in malaria causing increased
macrophage activity may indicate platelet destruction.3* Sequestration in spleen, dyspoietic process
in bone marrow with decreased platelet production and immune mediated lysis are other theories
postulated for thrombocytopenia in P. vivax infection.

CONCLUSION: Although thrombocytopenia in P.Falciparum infection was reported quite frequently
it’s occurrence in P.vivax infection was supposed to be infrequent. In our study we found a very high
percentage of patients having thrombocytopenia with P.vivax infection, Anaemia was also a frequent
association. In majority of patients thrombocytopenia was of mild form but few demonstrated
bleeding tendencies with severe thrombocytopenia. None of these patients required platelet
transfusion and no mortality occurred during the study. We also found a significant correlation
between parasitemia and thrombocytopenia. Various theories have been postulated for the cause of
thrombocytopenia in P. Vivax infection but none of them is conclusive. Frequency or severity of
thrombocytopenia doesn’t appear to be any particular strain of plasmodium infection.

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 49/ December 09, 2013 Page 9498



ORIGINAL ARTICLE

REFERENCES:

1.

10.
11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.

22.

Kahl U. Genomic mapping on malaria parasite and mosquito raise hope for a vaccine as well as
more effective drugs. Lakartidningen 2003; 100(12):1042-1047.

Greenwood BM, Bojang K, Whitty C] et al. Malaria Lancet 2005; 365:1487.

Wickramsinghe M. Multisystem failure in Plasmodium vivax malaria: report of a case. Ceylon
Med. Journal 1981; 26: 108-115.

S. N. Wickramansinghe and S. H. Abdalla, “Blood and bone marrow changes in malaria
“Bailliere”s Best Practice and Research in clinical Haematology, vol.13, no. 2 pp. 277-299, 2000.
Yamaguchi S, Kubota T, Yamagishi T, et al. Severe thrombocytopenia suggesting immunological
mechanisms in two cases of vivax malaria. Am ] Hematol1997; 56:183-6.

Oh MD, Shin H, Shin D, et al. Clinical features of vivax malaria. Am ] Trop Med Hyg2001;
65:143-6.

Lee HK, Lim], Kim M, et al. Immunological alterations associated with Plasmodium
vivax malaria in South Korea. Ann Trop Med Parasitol 2001; 95:31-9.

Alfonso ], Rodriguez - Morales, Elia Sanchez et. Al. Occurrence of thrombocytopenia in
Plasmodium vivax malaria. Oxford Journals Medicine Clinical Infectious Diseases Volume 41,
Issue 1 Pp. 130-131

IDSP, Case definitions. Chapter 2, 1-14.

WHO Recommended Surveillance Standards; Second edition 1999.

Textbook of Medical Parasitology by P. Chakraborty 2nd edition. New Central Book Agency Ltd.
Calcutta 2005; 83-106

Harrison’s Principal of Internal Medicine; Part 7;Section 18; Protozoal Infections Malaria; 17t
edition, Vol 1. McGraw Hill Publisher, 1280- 1294.

Guidelines for the diagnosis and treatment of malaria; National Institute of malaria research
Delhi, 2009.

Looarecsuwan S; Davis 1.G; Allen D.L et. al. Thrombocytopenia in Malaria, Southeast Asian
Journal of Tropical Medicine, Public Health 1992; 23; 44.

Perrinl.H, Mackey L]. The Haematology of Malaria in Man.Semin Hematol 1982, 19; 70-82
Essein EM the circulating platelets in acute malaria infection. British Journal of Haematol 1089;
72; 589-90.

Martelo 0.], Smoller T.A, Malaria in American soldiers. Arch.Int. Medicine 1969;123:383-7

Oh MD, Shin H, Shin D, et al. Clinical features of vivax malaria. Am ] Trop Med Hyg2001;
65:143-6.

Alfonso ]. Rodriguez- Morales, Elia Sanchez, Migul Vargas Carlos Franco-Paredes Oxford
Journals Medicine Clinical Infectious Diseases Volume 41, Issue 1 Pp. 130-131.

Himanshu a Joshi, Seema s Shah Thrombocytopenia in P. vivax Malaria, National Journal of
Integrated Research in Medicine 2012; 3 (2): 125-128.

Echeverri M, Tobon A. Alvarez G, Carmona ], Blair S. Clinical and laboratory findings of
Plasmodium vivax malaria in Colombia. Rev.Inst.Med Trop Sao Paulo 2003;45:29-34

Ali Hassan Abro, Ahmed Alhaj Saleh, Ahmed Saleh Abdou, Abdulla Mohd Ustadi, Hassan MH
Shuri, Rania M Seliem; Thrombocytopenia in adults with acute Malaria. Rawal Medical Journal;
Vol 34. No.2 July- December 2009.

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 49/ December 09, 2013 Page 9499


http://services.oxfordjournals.org/cgi/tslogin?url=http%3A%2F%2Fwww.oxfordjournals.org
http://www.oxfordjournals.org/subject/medicine/
http://cid.oxfordjournals.org/
http://cid.oxfordjournals.org/content/41/1.toc
http://cid.oxfordjournals.org/content/41/1.toc
http://cid.oxfordjournals.org/content/41/1.toc
http://services.oxfordjournals.org/cgi/tslogin?url=http%3A%2F%2Fwww.oxfordjournals.org
http://services.oxfordjournals.org/cgi/tslogin?url=http%3A%2F%2Fwww.oxfordjournals.org
http://services.oxfordjournals.org/cgi/tslogin?url=http%3A%2F%2Fwww.oxfordjournals.org
http://www.oxfordjournals.org/subject/medicine/
http://cid.oxfordjournals.org/
http://cid.oxfordjournals.org/content/41/1.toc

ORIGINAL ARTICLE

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.
34.

Spinello Antinori, Laura Galimberti, Erika Gianelli, Paola Morelli, Anna Radice, Veronica
Acquaviva, and Barbara Cigardi. Thrombocytopenia and Plasmodium vivax Malaria. Oxford
Journals Medicine Clinical Infectious Diseases Volume 41, Issue 8. Pp. 1210-1211.

Jadhav UM, Patkar VS, KadamNN Thrombocytopenia in Malaria - Correlation with type and
severity of malaria. JAPI Vol.52 Aug 2004.

.Kakar A, Bhois, Prakash V, Kakar S, Profound thrombocytopenia in Plasmodium vivax malaria.
Diag, Microbiol, Infect Dis 1999, 35; 243-4.

Abu Zaid H, Ghadban WK. A study of thrombocytopenia in hospitalized vivax malaria patients.
Journal of Emergency Medicine, Trauma & Acute Care 2012; 22
http//dx.doi.org/10.5399/jemtac.2012.22.

Umang Patel, Gaurang Gandhi Sandor Friedman, Selvanayagam Niranjan.Thrombocytopenia in
Malaria, Journal of the National Medical Association Vol 96 No.9 Sept.2004.

Dhanpat K. Kochar. Ashish Das, Sanjay K. Kochar, Vishal Saxena, Parmendra Sirohi, Shilpi Garg,
Abhishek Kochar, Mahesh P. Khatri, and Vikas Gupta. Severe Plasmodium vivax Malaria: A
Report on Serial Cases from Bikaner in Northwestern India. The American Society of Tropical
Medicine and Hygiene. Am. ]. Trop. Med. Hyg., 80(2), 2009, pp. 194-198.

Coelho HCC Lopes SCP, Pimental JPD Nogueria PA Costa FTM et.al2013 Thrombocytopenia in
Plasmodium Vivax malaria is related to platelet phagocytoses. PLoS ONE 8 (5); €63410. Doi;
10.1371/ journal.pone.0063410.

Blut. Malaria induced thrombocytopenia 1981, Vol.42 Issue 3, pp 157-164.

Gonzalez B, Rodulfo H, DeDanto M, Berrizbeitia M, Gomez C et.al. 2009. Hematologic variation
in patients with malaria caused by Plasmodium vivax before during and after treatment. Invest
Clin 50 187-201.

Sara K Docheria M Vasudeo A, Shastry BA 2011 Thrombocytopenia in vivax and falciparum
malaria; an observational study of 131 patients in Karnataka. Ind. Ann Trop Med Parasitol 105;
593-598.

Fajardo LF, Tallent C, Malaria parasite with in human platelets. JAMA 1974, 229; 1205.

Lee SH., Looaresuwan S, Chan ], et. al. Plasma macrophage colony stimulating factor and P-
selection levels in malaria associated thrombocytopenia. Thromb Haemost 1997; 77(20); 183-
186.

] Type of malaria
Haemoglobin - - Total
(gm%) Uncomplicated Complicated (n=140)
(n=57) (n=83)
<5 00(00%) 05(06%) 05(04%)
5-8 05(09%) 09(11%) 14(10%)
8-10 13(23%) 20(24%) 33(24%)
10-12 19(33%) 23(28%) 42(30%)
>12 20(35%) 26(31%) 46(32%)
MeanzSD 11+2.3 10.6+2.7 10.7+£2.5

Table no. 1: Haemoglobin levels in complicated and uncomplicated malaria.
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. ] Type of malaria
Severity of Thrombocytopenia - -
(PC/cumm) Uncomplicated | Complicated Total

(n=57) (n=83) (n=140)

Severe(<20000) 00(00%) 06(07%) 06(04%)

Moderate(20000-50000) 00(00%) 38(46%) 38(27%)

Mild(50000-150000) 44(77%) 31(37%) 75(54%)

Normal(>150000) 13(23%) 08(10%) 21(15%)

Mean+SD 112017+49119 | 7003650678 | 87128+53996

Table no. 2: Platelet counts in complicated and uncomplicated malaria.

Type of malaria
Total count /cumm Uncomplicated | Complicated Total
(n=57) (n=83) (n=140)
<4000(leucopenia) 08(14%) 22(27%) 30(21%)
4000-10000 46(81%) 49(59%) 95(68%)
>10000(leucocytosis) 03(05%) 12(14%) 15(11%)
Mean+SD 6168+2044 6385+3151 | 6297+2748

Table no. 3: Total count in complicated and uncomplicated malaria.

Degree of Parasitemia (PSMP) | Mean Platelet count/cumm | Total
+ 8463049980 55
+2 80916+51346 36
+3 70740457650 31
+4 68940+40413 18

Table no. 4: correlation between degrees of parasitemia with platelet count.
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