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Thrombocytopenia is reported especially in 
severe P. falciparum malaria and few repots in isolated 
P. vivax infection [Pal Singh Makkar 2002]. 
Thrombocytopenia is less studied in vivax malaria 
causes neg¬ligible of hidden mortality. The 
pathogenesis of thrombocytopenia in malaria is unclear, 
although increased platelet destruction rather than 
decreased production appears to be responsible 
[Piguet P. F. et al 2002]. In general, the underlying 
mechanisms of thrombocytopaenia in malaria are 
peripheral destruction, excessive sequestration of 
platelets in spleen, and excessive use of platelets 
associated with the disseminated intravascular 
coagulation phenomenon [Gupta NK et al, 2013]. In 
addition to the reduction in the number of platelets, 
platelet function is also compromised in malaria 
[Greisenegger S, et al 2004]. In most laboratories, a 
normal platelet count is between 150,000 to 450, 000/µl. 
By definition, 5% of the population will have counts 
outside the “normal” range. No generally accepted 
definition of mild, moderate or severe thrombocytopenia 
exists. For cancer patients receiving treatment, the 
National Cancer Institute (NCI) has developed the 
Common Toxicity Criteria to describe severity of 
thrombocytopenia. Platelet counts of 75,000 to 150,000/ 
µl are defined as grade 1 thrombocytopenia, 50,000 to 
<75,000/ µl as grade 2, 25,000 to <50,000/ µl as grade 
3, and below 25,000/ µl as grade 4 thrombocytopenia. 
(CTCAE v3.0; www.ctep.cancer.gov/reporting/ctc.html), 
here we use this criteria for the classification of 
thrombocytopenia in vivax malaria patients. 

 Patints and Methods 

It was a cross sectional observational, hospital 
based  study conducted at Wad Medani Paediatric 
teaching hospital and Wad Medani teaching hospital in 
central Sudan,  All patients with vivax malaria presenting 
to the two hospitals  during august  2013 to December 
2013 were included in the study after written consent. 
The thick and thin blood smears were prepared and 
stained with Giemsa according to the WHO guidelines 
and studied by a medical parasitologist.  and the 
platelets counts were done by an auto analyzer machine 
(Hematological analyser SysMix-KXN21, Roche, 
German) and rechecked by peripheral blood smear. 
Platelet counts of 75,000 to 150,000/dL are defined as 
grade 1 thrombocytopenia, 50,000 to <75,000/dL as 
grade 2, 25,000 to <50,000/dL as grade 3, and below 
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Abstract- Reduction in circulating platelets is observed 
relatively frequently in cases of malaria due to P. vivax. 61 
patients with confirmed vivax malaria were enrolled in this 
study and the platelets were counted by hematological 
analyzer. our study revealed that 77.1% had platelets count 
less than 150,000/ µl , thrombocytopenia grade 1 represent 
43%, grade 2 represent 19.8%, grade 3 represent  9.8% and 
grade 4 represent  4.9%. Thrombocytopenia should be a 
consideration as a clue to the presence of malaria in endemic 
region.
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20 - Wad Medani – Sudan.

lasmodium vivax cause a major global health 
problem in endemic regions, this species of 
parasite has the broadest geographic 

distribution of the five malaria species known to infect 
humans (Guerra et al 2009 ). There are about 2.85 billion 
people at risk of malaria and an estimated 80 to 300 
million clinical cases of P. vivax annually (Guerra CA et 
al 2009, Mendis K et al 2001). Although P. vivax is 
mainly endemic in Southeast Asia and Latin America 
(Mueller I et al 2009) but, P. vivax was recently increased 
in Sudan and Ethiobia (Yohannes AM et al 2011, Abdalla 
SI et al 2007).  P. vivax represent 6.1% of malaria cases 
in Central and Eastern Sudan (Albadawi A. Talha 2014). 
Malaria is one of the leading causes of morbidity and 
mortality in Sudan. Reported malaria cases account for 
9.3% of outpatients´ clinic visits and approximately 8.7% 
of hospital admissions. The malaria mortality is about 
2.6% and fatality rate about 0.64% (FMOH 2014). 
Malaria is commonly associated with various degrees of 
hematological complications like anemia and 
thrombocytopenia. The anemia is usually due to varied 
reasons ranging from haemolysis to other complications 
like parasitic infections, folate, iron, and vitamin B12 
deficiencies in endemic areas, antimalarials and further 
complicated  by the coexistence of thalassemia 
andother haemoglobinopathies [K. Ghosh and K. 
Ghosh 2007, S. N. Wickramasinghe et al 2000].

P             



25,000/dL as grade 4 thrombocytopenia according to 
NCI criteria. 

  

 

And
 
(47/61 77.1%) of total cases had platelets count < 

150,000/ µl.  About 14.7% of total cases had platelets 
count ≤ 50,000 / µl. Three patients had platelets count 
14,000, 12,000 and 9,000 / µl respectively. Statistically 
no correlation was found between the severity of 
thrombocytopenia and parasite count. The severity of 
thrombocytopenia according to NCI criteria were 
indicated in table 1.

 
 

Table 1 :

  

Thrombocytopenia using NCI sc.ore and mean parasite count in patients infected with vivax malaria

 Platelets grade

 

N-of patients (%)

 

Mean of parasite count/

 

µl

 >75,000 >150,000

 

26 (43%)

 

10338

 
>50.000 <75,000

 

12(19.8)

 

14283

 
>25,000 <50,000

 

6 (9.8%)

 

13671

 
< 25,000

 

3(4.9%)

 

4096

 

  

 
 

 
 

 
  

 
 

  
 

 

 

 

 
 

 

with acute vivax malaria (A. Kumar and Shashirekha 
2006, A. Aggarwal, S. Rath, and Shashiraj2005). In this 
study statistically no correlation was found between the 
severity of thrombocytopenia and parasite count, it is 
similar to the study conducted by Dhanpat Kumar 
Kochar et al [Dhnpat Kumar Kochar et al 2012]. The 
thrombocytopenia that found in most cases in this study 
and profound thrombocytopenia may indicated that the 
traditional view of  vivax malaria as benign infection were 
changed as vivax malaria can cause severe 
manifestations. 
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III. Result

Sixty one Thin & Thick blood film from febrile 
cases showed positive P. vivax mono-infection by light 
microscope and the parasitaemia ranged from 1,070 to 
42,800 parasites /µl of blood, most of the cases have 
different asexual stages from young trophozoite to 

schizont. The mean of platelets count were 112,016 /µl. 

IV. Discussion

Thrombocytopenia is very common in severe 
falciparum malaria [M.N. Akhtar et al 2005, Z. U. 
Rehmanet al 1999]. Some studies have shown that 
thrombocytopenia is equally or even more common in P. 
vivax malaria in contrast to the popular observation in P. 
falciparum malaria [A. Aggarwal et al 2005, A. Kumar 
and Shashirekha 2006].  Our study revealed that 77.1% 
had platelets count less than 150,000/ µl , 
thrombocytopenia grade 1 represent 43%, grade 2 
represent 19.8%, grade 3 represent  9.8% and grade 4 
represent  4.9%.  Mild reduction in circulating platelets is 
observed relatively frequently in cases of malaria due to 
P. vivax but cases of severe thrombocytopenia are quite 
rare. (Daily JP et al 2003).  Similar study of 101 
symptomatic patients  with vivax malaria revealed that 
85% had platelet counts less than 150,000/ µl (Oh M-D 
et al 2001) Published data in India has shown 
thrombocytopenia among patients with P. vivax infection 
[D. K. Kochar et al 2010]. A studies conducted from the 
Indian have found significant thrombocytopenia in P. 
vivax malaria [S. Srivastava et al 2011, P. George and L. 
M. Alexander et al 2010]. Similar results have been 
reported from Qatar and Venezuela [F. Yousef Khan et 
al 2009, B. Gonz´alez et al 2009]. In Horstmann’s series 
[Horstmann R.D et al 1991], the lowest count of platelets 
in 39 cases of vivax malaria was 44,000/µl. 
Pukrittayakamee et al described a case of a volunteer 
experimentally infected with the Chesson’s strain of P. 
vivax with a platelet count of 20,000/µl [Pukrittayakamee 
S et al 1989]. Also a case of vivax malaria associated 
with an initial platelet count of 5,000/µl was reported 
from India [Kakar A et al 1999]. Studies from Brazil have 
shown a similar result [S. B. R. Silva et al 2009]. A study 
from Iran confirms that they are getting more cases of 
thrombocytopenia due to P. vivax than Falciparum and 
attributes this to the possible development of a new 
genotype of P. vivax [M. Metanat and B. Sharifi-Mood 
2010]. Thrombocytopenia were found in most cases 

V. Conclusion

Thrombocytopenia should be a consideration 
as a clue to the presence of malaria in endemic region 
and after excluding this easily treatable cause, further 
evaluation of thrombocytopenia should be undertaken.



6. Albadawi Abdelbagi Talha. Plasmodium vivax: Diagnosis, genotypes and antifolate resistance 
molecular markers [PhD Thesis, University of 
Gezira, Wad Medan-Sudan 2014. 7. Federal Ministry of Health (FMOH). National Malaria 
Control Program (NMCP) --The National Protocol for 
Treatment of Malaria – Federal Ministry of Health 
June 2013 - Khartoum- Sudan. 8. K. Ghosh and K. Ghosh, “Pathogenesis of anemia 
in malaria: a concise review,” Parasitology 
Research, vol. 101, no. 6, pp. 1463–1469, 2007.  9. CTCAE v3.0; 
www.ctep.cancer.gov/reporting/ctc.html). 10. S. N. Wickramasinghe 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.  11. Pal Singh Makkar Plasmodium Vivax Malaria 
Presenting With Severe Thrombocytopenia. The 
Brazilian Journal of Infectious Diseases 2002;6(5):263-265. 12. Piguet PF, Kan CD, Vesin C. (2002). 
"Thrombocytopenia in an animal model of malaria is associated with an increased cuspate-mediated 
death of thrombocytes". Apoptosis; 7:91-98. 13. Gupta NK, Bansal SB, Jain UC, Sahare K: Study of 
thrombocytopenia in patients of malaria. Trop 
Parasitol 2013, 3:58–61. doi:10.4103/2229-
5070.113914. 14. Greisenegger S, Endler G, Hsieh K, Tentschert S, 
Mannhalter C, Lalouschek W: Is elevated mean 
platelet volume associated with a worse outcome in 
patients with acute ischemic cerebro vascular 
events? Stroke 2004, 35:1688–1691. 15. M.N. Akhtar, S. Jamil, S. I. Amjad, A. R. Butt, andM. 
Farooq, “Association of malaria with 
thrombocytopenia,” Annals of King Edward Medical 
College, vol. 11, pp. 536–537, 2005. 16. Z. U. Rehman, M. Alam, A. Mahmood, A. Mubarik, 
A. Sattar, and K. A. Karamat, “Thrombocytopenia in 
acute malarial infection,” Pakistan Journal of 
Pathology, vol. 10, pp. 9–11, 1999. 17. Daily JP, Waldron MA: Case 22 - 2003: a 22 - year - old man with chills and fever after a stay in South 
America. N Engl J Med 2003; 349:287-95. 18. Oh M-D, Shin H, Shin D, et al: Clinical features of 
vivax malaria. Am J Trop Med Hyg 2001; 65:143-
146. 19. D. K. Kochar, A. Das, A. Kochar et al., 
“Thrombocytopenia in Plasmodium falciparum, 
Plasmodium vivax and mixed infection malaria: a 
study from Bikaner (Northwestern India),” Platelets, vol. 21, no. 8, pp. 623–627, 2010. 20. S. Srivastava, S. Ahmad, N. Shirazi, S. Kumar 
Verma, and P. Puri, “Retrospective analysis of vivax 
malaria patients presenting to tertiary referral centre 

of  Uttarakhand,” Acta Tropica, vol. 117, no. 2, pp. 
82–85, 2011. 21. P. George and L. M. Alexander, “A study on the 
clinical profile of complicated Plasmodium vivax mono-infections,” Asian Pacific Journal of Tropical 
Medicine, vol. 3, no. 7, pp. 560–562, 2010. 22. F. Yousef Khan, A. K. Lutof, M. A. Yassin et al., 
“Imported malaria in Qatar: a one year hospital-
based study in 2005,” Travel Medicine and 
Infectious Disease, vol. 7, no. 2, pp. 111– 117, 2009. 23. B. Gonz´alez, H. Rodulfo, M. De Donato, M. 
Berrizbeitia, C. G´ omez, and L. Gonz´alez, 
“Hematologic variations in patient with malaria 
caused by Plasmodium vivax before, during and 
after treatment,” Investigacion Clinica, vol. 50, no. 2, 
pp. 187–201, 2009.  24. Horstmann R.D., Dietrich M., Bienzle U., Rasche H. 
Malaria induced thrombocytopenia. Blood 1991; 42:157-64. 25. Pukrittayakamee S., White N.J., Clemens R.,et 
al.Activation of the coagulation cascade in 
falciparum malaria. Trans R Soc Trop Med Hyg 1989; 83:762-6. 26. Kakar A., Bhoi S., Prakash V., Kakar S. Profound 
thrombocytopenia in Plasmodium vivax malaria. 
Diagn Microbiol Infect Dis 1999; 35:243-4. 27. S. B. R. Silva, Avaliac¸˜ao da frequˆencia e dos 
fatores associados `a plaquetopenia causada pelo. 
Plasmodium vivax (MSc Thesis), Universidade 
Federal do Mato Grosso, Mato Grosso, Brazil, 2009. 

 

 
 

  
 

 
 

 
 

 

Thrombocytopenia as a Clue of Vivax Malaria in Endemic Region, Sudan 

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

23

V
ol
um

e 
X
IV

  
Is
su

e 
V
 V

er
sio

n 
I

© 2014   Global Journals Inc.  (US)

  
 

(
D DDD
)

Y
e
a
r

20
14

F

28. A. Aggarwal, S. Rath, and Shashiraj, “Plasmodium 
vivax malaria presenting with severe
thrombocytopenia,” Journal of Tropical Pediatrics, 
vol. 51, no. 2, pp. 120–121, 2005.

29. M. Metanat and B. Sharifi-Mood, “Malaria vivax and 
severe thrombocytopenia in Iran,” Iranian Journal of 
Parasitology, vol. 5, no. 3, pp. 69–70, 2010.

30. A.Kumar and Shashirekha, “Thrombocytopenia—an 
indicator of acute vivax malaria,” Indian Journal of 
Pathology and Microbiology, vol. 49, no. 4, pp. 505–
508, 2006.

31. Dhanpat Kumar Kochar, Gajanand S. Tanwar, Renu 
Agrawal, Shilpi Kochar, Gayatri Tanwar1, Swati 
Kochar Falodia. Platelet count and parasite density: 
Independent variable in Plasmodium vivax malaria.  
J Vector Borne Dis 49, September 2012, pp. 191–
192



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

This page is intentionally left blank 

Thrombocytopenia as a Clue of Vivax Malaria in Endemic Region, Sudan 
G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

© 2014  Global Journals Inc.  (US)

24

V
ol
um

e 
X
IV

  
Is
su

e 
V
  

V
er
sio

n 
I

Y
e
a
r

(
)

20
14

F


	Thrombocytopenia as a Clue of Vivax Malaria in Endemic Region, Sudan
	Keywords
	Author
	I. Introduction
	II. Patints and Methods
	III. Result
	IV. Discussion
	V. Conclusion
	References Références Referencias



