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INTRODUCTION:  
Malaria is one of the most common infectious diseases in 
the world, and its history extends into ancient history, no 
doubt impacting the migration of humans in the world, it 
is a major health problem in the tropics with high 
morbidity and mortality. (1) According to estimates from 
the World Health Organization, over (207) million cases 
and about (627,000) deaths were occurred in 2012.  
Plasmodium falciparum and Plasmodium vivax are the 
most common. Plasmodium falciparum is the most 
deadly. (2) Changes in platelet counts during acute malaria 
are commonly reported in the medical literature, 
especially in Plasmodium falciparum infections; such 
changes are a major cause of concern to clinicians 
because such cases are more likely to evolve into serious 
and complicated disease cases.(3,4) However, many recent 
studies have also found thrombocytopenia associated 
with P. vivax.(5-6) In general, the underlying mechanisms 

of thrombocytopenia in malaria are peripheral 
destruction, excessive sequestration of platelets in 
spleen, and excessive use of platelets associated with the 
disseminated intravascular coagulation phenomenon.(7) In 
addition to the reduction in the number of platelets, 
platelet function is also compromised in these patients; 
this is generally evidenced by changes in the volume and 
other features of platelet cells.(8) Furthermore, platelet 
activation alters the morphology of these cells, which can 
be evaluated on the basis of mean platelet volume (MPV) 
and platelet distribution width (PDW), Another platelet 
parameter is plateletcrit (PCT), which is a reliable 
measurement of platelet biomass because it combines 
the MPV with the absolute platelet count.(9) 
Thrombocytopenia is a common finding in malaria, but its 
correlation with the type of malaria and prognostic 
implications in context with severity of the low platelet 

ABSTRACT 
Background: Malaria is the commonest cause of morbidity in Africa.  This study describes altered platelet count 
and platelet indices in patients with acute malaria caused by Plasmodium falciparum, Plasmodium vivax and 
plasmodium malariae and uses these alterations as initial hint for malarial infection and therefore encourage the 
laboratory physicians for more depth search of the parasite microscopically. Methods: Platelet count and platelet 
indices in (123) patients with acute malaria were evaluated, living in Shendi locality in northern Sudan, an area of 
malarial holoendemic transmission. Results: The results of this study showed that platelet count, mean platelet 
volume (MPV), and Plateletcrit (PCT) values were exhibited significant decrease, but there was no change in 
platelet distribution width (PDW). Three sympatric Plasmodium species were recorded during this study with 
different prevalence of (77.2%) P.falciparum, (13.8%) P.malairae and (8.9%) P.vivax consequently. Mean platelet 
count decreased with an increase in density of parasitaemia. Conclusion: Malaria is associated with different 
degrees of reduction platelet count and alteration of platelet indices and may be used as probable indicator for 
malaria in endemic regions and therefore encourage the laboratory physicians for more depth search of the 
parasite microscopically. 
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count has not been evaluated in large studies in many 
localities of Sudan such as Shendi locality. 

METHODS:  
This is a cross-sectional descriptive study based on 
laboratory data of (123) patients with acute malaria 
either hospitalized or treated on an outpatient basis were 
included in the study. The investigations were performed 
on venous blood sample drawn into EDTA tubes for 
preparation an ‘OptiMAL®Rapid Malaria Dipstick Test and 
the thick and thin smears for malaria parasites and 
automated determination of platelet count and platelet 
indices. Platelet count and platelet indices were 
performed using Mindray Haematology Analyzer 
(Mindray bc-3000). Blood slide was prepared for each 
sample that came to the laboratory. Slide had a 
measured volume of (6 μl) of blood for thick film and 
(2 μl) for the thin film. (10) % equals (1:9 ml) for 
(10) minutes fresh, working Giemsa stains was prepared 
with already prepared stock of Giemsa-staining solution 
and working Giemsa buffer with PH (7.2). Thin and thick 
blood smear were stained with Giemsa after fixing the 
thin smear with absolute methanol. The (10) % Giemsa 
stain was used to stain the slides to release results by 

examining them using 100 oil immersion fields. A positive 
smear was included with each new batch of working 
Giemsa stain for quality control. 
Parasite densities were assessed as parasite/field.  
All slides were double-checked in a blinded manner and 
only considered negative if no parasites were detected in 
100 oil immersion fields.  

Determine the Parasitaemia as follow:  
1- 10 parasite\ 100 field (+)  
1- 10 parasite\ 10 field (++)  
1- 10 parasite\ 1 field (+++)  
>10 parasite\ 1 field (++++). 

RESULTS:  
One hundred and twenty three patients with acute 
malarial infection were included in this study, (95) 
frequency of P.falciparum from total sample, calculated 
as  (77.2%) were infected, (17) frequency of P.malairae 
from total sample, calculated as  (13.8%) as infected and 
(11) frequency of P.vivax from total sample, calculated as  
(8.9%) were infected and there was no case of P.ovale. 
(Table 1) 

 

Table 1: Frequency and percentage of plasmodium species from total sample: 
 

Species Frequency Percentage 
P.falciparum 95 77.2% 

P.vivax 11 8.9% 
P.malairae 17 13.8% 

P.ovale 0 0    % 
Total 123 99,9% 

 

Thrombocytopenia is defined as platelet count ≤150x103/μl and further defined as severe if the platelet count <50 x 
103/μl. In this study thrombocytopenia is reported in (83) cases with (67.5%), and the remaining shows normal platelet 
count. (Table 2) 
 

Table 2: Platelet count in acute malarial infection in association to normal and thrombocytopenic values from the total sample 
 

 Frequency Percentage 
Normal count 40 32.5% 

Thrombocytopenia 83 67.5% 
Total 123 100.0% 

 

The platelet indices evaluation of all patients showed (12) cases with (9.8) % had normal MPV and (111) cases with 
(90.2) % had low MPV, (122) cases with (99.2) % had normal PDW and only (1) case with (0.8) % had high PDW and (23) 
cases with (18.7) % had normal PCT and (100) cases with (81.3) % had low PCT. (Table 3-4-5) 
 

Table 3: Percentage of MPV frequency and the total frequency with acute malarial infection (MPV frequency/ total frequency): 
 

 Frequency (MPV) Percentage 
Normal 12 9.8% 

Low 111 90.2% 
High 0 0 
Total 123 100.0% 
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Table 4: Percentage of PDW frequency and the total frequency with acute malarial infection (PDW frequency/ total frequency) 

 Frequency (PDW) Percentage 
Normal 122 99.2% 

Low 0 0   % 
High 1 0.8% 
Total 123 100.0% 

 
Table (5): Percentage of PCT frequency and the total frequency with acute malarial infection (PCT frequency/ 

total frequency): 

 Frequency (PCT) Percentage 
Normal 23 18.7% 

Low 100 81.3% 
High 0 0    % 
Total 123 100.0% 

 

Effect of P.falciparum on platelet count showed (30) cases calculated as (31.6) % with normal platelet count and (65) 
cases calculated as (68.4) % with thrombocytopenia and with mean platelet count (91,000/μl), P.vivax showed (5) cases 
calculated as (45.5) % with normal platelet count and (6) cases calculated as (54.5) % with thrombocytopenia and with 
mean platelet count (84,300/μl) and P.malairae showed (5) cases calculated as (29.4) % with normal platelet count and 
(12) cases calculated as (70.6) % with thrombocytopenia and with mean platelet count (103,000/μl). (Table 6-7) 
 

Table 6: Percentage of frequency of normal count of plasmodium species according to the frequency of plasmodium speices carrier: 
 

Plasmodium Species Frequency of 
plasmodium carrier 

Frequency of 
normal count 

Percentage of normal 
count 

P. falciparum 95 30 31.6% 
P. vivax 11 5 45.5% 

P. malairae 17 5 29.4% 
 

Table 7: Percentage of frequency of thrombocytopenia of plasmodium species according to the frequency of plasmodium speices carrier 
 

Plasmodium 
Species 

Frequency of 
plasmodium carrier 

Frequency of 
thrombocytopenia 

Percentage of 
thrombocytopenia 

P. falciparum 95 65 68.4% 
P. vivax 11 6 54.5% 

P. malairae 17 12 70.6% 
 

Table (8): Calculated mean (SPSS) platelet count with plasmodium species: 
 

Species Mean platelet count/μl 
P.falciparum 91,000/μl 

P.vivax 84,300/μl 
P.malairae 103,000/μl 

 
The parasite density and platelets count were found to be associated with parasitaemia levels ranged as mild, moderate 
and severe. (24) Cases with (28.9) % were found to be with mild parasitaemia and with mean platelet count 
(111,000/μl), (42) cases with (50.6) % were found to be with moderate parasitaemia and with mean platelet count 
(89,600/μl) and (17) cases with (20.5) % were found to be with severe parasitaemia and with mean platelet count 
(72,200/μl). The mean platelet count showed increased thrombocytopenia by increased parasitaemia. (Table 8) 
A common statistical package (SPSS, 16.0) was used to perform all statistical tests. 
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Table 9: Correlation of thrombocytopenia with density of parasitaemia: 
 

Severity Frequency Percentage Mean platelet count/μl 
Mild 24 28.9% 111,000/μl 

Moderate 42 50.6% 89,600/μl 
Heavy 17 20.5% 72,200/μl 

P.value = 0.002 (less than 0.02) significant variation. 
 
DISCUSSION: 
In the present study, the analysis of the platelet count and 
platelet indices in (123) patients with acute malaria 
revealed a high frequency of thrombocytopenia and 
changes in MPV and PCT. Platelet abnormalities in malaria 
are both qualitative and quantitative. In this study, platelet 
counts were significantly reduced in malarial infected 
subjects. Thrombocytopenia occurred in (67.5)   % of 
malarial cases in comparison to study done in Pakistan 
which had high percent (85.5) %. The platelet indices in this 
study showed (90.2) % had low MPV and (81.3) % had low 
PCT. In the present study the prevalence of plasmodium 
species as follows; P.falciparum was (68.4) %, P.vivax was 
(8.9) % and P.malairae was (13.8) % in comparison to study 
done in south Sudan which showed a prevalence of (94.4) 
%, (5) % and (0.7) % respectively. (10) Effect of P.falciparum 
on platelet count showed (68.4) % were thrombocytopenia 
with mean of platelet count of (91,000/μl), P.vivax (54.5) % 
were thrombocytopenia with mean of platelet count of 
(84,300/μl) in comparison to study achieved in India 
showed the mean of platelet count in P.falciparum 
infection was (100,900/μl) and in P.vivax was (115,390/μl) 
and P.malairae (70.6) % were thrombocytopenia with 
mean of platelet count of (103,000/μl). (11), The trend of 
decreasing platelet count with increasing levels of 
parasitaemia observed in this study has been previously 
noted for malaria (Eze Evelyn M et al. 2012). (12) 

CONCLUSION: 
Three species of malaria parasite are in circulation in the 
study area. This study showed that platelet count and 
platelet indices were altered during acute and symptomatic 
infection. 
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