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ABSTRACT  

Background: Platelet count forms part of routine complete blood count in medical laboratories. With advancement 

in technology, automated machines with their own reference values are now used by most laboratories in the 

estimation platelets and other blood parameters. The limitations with the automated machines are that the risk 

misdiagnosing patients with abnormal platelet count are high since in often times, the reference values provided 

by the reagent manufacturers do not reflect the platelet count of the desired population. The normal range of blood 

platelet is 150-400×103/μL hence platelet counts below 150×103/μL and above 400×103/μL are described as 

abnormal. Malaria infection has been reported as one of the causes of low platelet count in patients. Objective: To 

corroborate and assess the platelet levels in malaria and non-malaria patients to justify the need for laboratories 

to generate their own reference values. Methods: This present study was conducted on 599 patients of which 169 

tested positive for malaria and 430 tested negative for malaria in the Ashanti-Bekwai Municipal Hospital from 

November 2016 to May 2017. Blood sample was collected, thick and thin film slide were prepared and examined 

under microscope and automated machine (Sysmex KX-21N) was used to determine platelet level. Results: Among 

the study population, 169 (28.21 %) were diagnosed of malaria whilst 430 (71.79 %) had no malaria infection. Also, 

109 (25.35 %) were recorded to have thrombocytopenia amongst the malaria negative group whilst 139 (82.85 %) 

were recorded to have thrombocytopenia amongst the malaria positive group 

Conclusion: From this present study, it was revealed that thrombocytopenia was present in both malaria and non-

malaria patients. 
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INTRODUCTION 

Platelets belong to a group of blood cells which are 

produced in the bone marrow by the fragmentation of 

the cytoplasm of megakaryocytes. The production of 

platelets is mainly regulated by thrombopoeitin which is 

produced constitutively by the liver and kidneys [1]. 
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Following the production of platelets, they last for 7-10 

days. Platelet count forms part of routine complete 

blood count in medical laboratories. With the 

advancement in technology, automated machines are 

now used in estimating the various blood parameters. 

Most laboratories rely solely on reference values 

provided by reagent manufacturers which may not 

necessarily reflect the normal range of the desired 

population. Failure to recognize artificial or spurious 

platelet count may result in incorrect diagnosis and 

treatment. The normal range of blood platelet is 150-

400×103/μL hence platelet counts below 150×103/μL 

and above 400×103/μL is described as abnormal platelet 

levels [1].  

Thrombocytopenia occurs when blood platelet levels 

fall below 150×103/μL. This abnormality could be 

associated to either a decrease in platelet production, 

an increase in platelet destruction and a significant 

change or diversion in platelet distribution [2] 

Pseudothrombo cytopenia also occurs especially with 

automated complete blood count machines in which 

the platelet count obtained does not correlate with the 

actual platelet level in the body of the patient [3].  

Malaria is classified as one of the major health problems 

in Africa and it is associated with high morbidity and 

mortality [4]. Amongst the various species of the 

malaria parasite, Plasmodium falciparum is the 

commonest in Ghana [5]. Platelets play a critical role in 

the pathogenesis of malarial infections. Platelets 

enhance the sequestration of infected red blood cells 

within the cerebral vasculature and they also have well-

established roles in innate protection against microbial 

infections. However, malaria infection has been 

reported as one of the causes of low platelet levels in 

malaria patients [7]. 

This study therefore sought to corroborate and assess 

thrombocytopenia in malaria and non-malaria patients 

and to also justify the need for laboratories to generate 

their own reference values and develop means of 

confirming artifactual or Pseudothrombo cytopenia. 

 

METHODOLOGY 

This present study was conducted on 599 cases of which 

169 tested positive for malaria and 430 tested negative 

for malaria in the Ashanti-Bekwai Municipal Hospital 

from November 2016 to May 2017. 

 

 

Data Collection 

Case report book in the facility’s laboratory which 

contained the Patient’s Name, Pathology Number, age, 

sex, address, clinical diagnosis and laboratory results 

was used for this study. Following the routine practices 

in this facility, the patient’s blood sample was collected 

at the phlebotomy section into an EDTA tube and a thick 

and thin film slides were prepared for examination 

under a microscope for the presence malaria parasites. 

The blood sample collected into the EDTA tube was used 

to determine the platelet count using an automated 

complete blood count machine (Sysmex KX-21N). 

Laboratory results for Patients with no history of 

haemorrhagic disorders, no history of alcohol use, no 

echymosis, no recent melanoma, metrorrhgia, 

haemorrhgia diasthesis, bruises, lymphadenopathy, 

unexplained weight loss on physical examination were 

included in the study while pregnant women, patients 

with liver disease, bleeding disorders were excluded 

from this study. Various platelet count were compared.  

150-400×103/μL was defined as the normal platelet 

level, less than 150×103/μL was defined as low 

(Thrombocytopenia) with 50-150×103/μL, 20-49×103/μL 

and less than 20×103/μL respectively defined as mild, 

moderate and severe thrombocytopenia in this present 

study. 

 

RESULTS 

Out of the 599 cases that were analysed, 169 

constituting 28.21 % tested positive for malaria while 

the remaining 430 constituting 71.79 % tested negative 

for malaria. For the malaria positive cases, 30 (17.75 %) 

had normal platelet count with mean value of 

279.3±9.17×103/μL. Mild thrombocytopenia; mean 

platelet count of 102.3±2.78×103/μL was recorded in 86 

(50.89 %) of the malaria positive patients. 43 (25.44 %) 

of the malaria positive cases also had a moderate 

thrombocytopenia with a mean value of 

34.54±1.51×103/μL. Severe thrombocytopenia; mean 

platelet count of 17.40±0.91×103/μL was recorded 

among 10 (5.92 %) patients of the malaria positive 

group. In all, 139 (82.85 %) of patients belonging to the 

positive group had thrombocytopenia with the mean 

platelet count of 76.55±3.46×103/μL whilst 30(17.75%) 

of patients in the same category had normal platelet 

count. Among the malaria negative group, 321 (74.65 %) 

of them had normal platelet count with mean value of 

245.4±3.66×103/μL whilst 109 (25.35 %) had 
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thrombocytopenia. 97 (22.56 %), 9 (2.09 %) and 3 (0.70 

%) had mild, moderate and severe thrombocytopenia 

respectively. 

Statistical analysis. 

Graphpad® Prism for Windows Version 7.0 (Graphpad 

Software, San Diego, CA, USA, 2016) was used for all 

statistical analysis. P < 0.05 was considered statistically 

significant for all tests.  

 

Table 1: Depicts the platelet level of all patients (N=599) in this present study with their respective percentages 

and Mean ± SEM    

Platelet Count No. of Patients Percentage Mean ±SEM Range (×103/ μL) 

Malaria Positive(n=169) 
   

Normal 30 17.75 279.3±9.17   150-400 

Mild 86 50.89 102.3±2.78   50-150 

Moderate 43 25.44 34.54±1.51   20-49 

Severe 10 5.92 17.40±0.91   <20 

Thrombocytopenia 139 82.85 76.55±3.46   <20-150 
     

Malaria Negative(n=430) 
   

Normal 321 74.65 245.4±3.66    150-400 

Mild 97 22.56 106.5±2.846     50-150 

Moderate 9 2.09 34.11±2.39     20-49 

Severe 3 0.70               14.67±2.33      <20 

Thrombocytopenia 109 25.35  97.98 ±3.45     <20-150 

 

Figure 1.0 Graphical representation of thrombocytopenia among malaria positive and malaria negative patients 
considered in this present study. 

 

DISCUSSION 

This study revealed that 139 (82.85 %) patients had 

thrombocytopenia with 86 (50.89 %) of them having 

mild thrombocytopenia, 43 (25.44 %) moderate 

thrombocytopenia and 10 (5.92 %) had severe 

thrombocytopenia whilst 30 (17.75 %) had normal 

platelet count. Two separate studies carried out in 

Pakistan showed that overall, 87.27 % and 85.5 % of 

malaria patients have low platelet count [6, 7]. Malaria 

is usually associated with various degrees of 

thrombocytopenia [8]. Mechanisms such as immune 

mediated destruction of circulating thrombocytes, 

splenic pooling and reduced platelet lifespan due to 

malaria infection have been proposed [6]. Therefore, 

there is vindication by similar works that malaria is 

associated with different degrees of thrombocytopenia 

as revealed by this present study. 

However, 25.35% patients with no malaria infection had 

thrombocytopenia. Due to the exclusion criteria 

invoked in this study, this thrombocytopenia could be 
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artifactual or Pseudothrombo cytopenia since there was 

no confirmation of the thrombocytopenia by other 

laboratory methods like changing the anticoagulant, 

using microscopy to detect platelet clumping. 

Pseudothrombo cytopenia is a common laboratory 

phenomenon in hospitals [9,10]. It may be EDTA-

dependent where the presence of autoantibodies 

directed against glycoprotein IIb/IIa on the platelet 

membrane results in the clumping of platelets [11]. This 

can be identified by the presence of platelet clumps in 

peripheral smear of EDTA anticoagulant blood. The 

clumping can be prevented by changing the 

anticoagulant to Heparin or sodium citrate [12], 

collecting and examining blood at 37˚C [13], 

supplementation of aminoglycosides to anticoagulants 

[14] and the addition of kanamycin [11]. Also, 

overreliance on reference values provided by reagent 

manufacturers which may not necessarily correlate with 

the normal range in the desired population or the 

vicinity of the laboratory may also result in false platelet 

counts. Wang et al 2004 recommended that 

laboratories using automated machines should develop 

their own reference values [15]. Thrombocytopenia 

could have been reduced in the non-malaria patients if 

the laboratory had generated their own reference 

values to be in sync with the laboratory’s vicinity. 

 

CONCLUSION 

From this present study, it was revealed that 

thrombocytopenia was present in both malaria and 

non-malaria patients in Ashanti Bekwai Municipal 

Hospital. However, these patients need no platelet 

transfusion since this condition is can be described as 

self-limiting. 
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