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 INTRODUCTION  

 Reports have showed that Vector borne 

diseases (VBDs) are posing threat to 

global health thus accounting for 17% of 

the global infectious disease burden 

and are responsible for substantial 

morbidity and mortality worldwide 

(London School of Hygiene & Tropical 

Medicine, 2021; Ramalho-Ortigao & 

Gubler, 2020; World Health 

Organization, 2020). Among the VBDs, 

Mosquito-borne infectious disease 

account for the majority of cases 

reported as well as mortality, and 

disability-adjusted life years. Malaria is 

one of the mosquito-borne infection 

with high global burden (Franklinos et 

al., 2019). Despite Nigeria Government 

intervention towards eradication of 

malaria, the country is still counted among endemic countries (World Health Organization, 2021) 

Children under the age of 5years and pregnant women are the major group greatly affected by malaria 

infection (Oyibo et al., 2021; Oladimeji et al., 2019; Cohee & Laufer, 2018). The major route of acquiring 

the infection by human host is through the bite of infected female anopheles’ mosquito during their 

blood meal (Wells & Andrew, 2019). Transfusion transmission of Plasmodium species had also been 
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documented (Alho et al., 2017; Allain, 2010; OwusuOfori et al., 2010), but less attention had been paid 

to this in endemic region (Allain, 2010).  Though rare health workers needlestick injury and sharing of 

need by drug addicts had been reported as another route of transmission of malaria infection (Minard 

et al., 2021; Alho et al., 2017; Chau et al., 2002; Weir, 1997). Another rare cases of malaria transmission 

is through congenital transmission, here parasitized erythrocytes can be transfer from infected mother 

to the fetus either transplacentally or during labor (Bilal et al., 2020; Omer et al., 2020; Olupot-Olupot 

et al., 2018; Sotimehin et al., 2008).  

Alteration in haematological parameters had been documented as one of the major effects of 

malaria on human host (Al-Salahy et al., 2016; Osaro et al., 2014; Squire et al., 2014; Kayode et al., 

2011; Maina et al., 2010; Wickramasinghe & Abdalla, 2000), the disease also altered some 

biochemical parameters as well (AlSalahy et al., 2016; Kayode et al., 2011; Adeosun et al., 2007). 

Major study on malaria and its associated haemostatic parameter had been majorly on platelet 

count (Gupta et al., 2019; Peprah et al., 2020; Sakzabre et al., 2020), and when other parameter 

was done it is usually on pregnant women. In this study, changes in haemostatic parameters in 

symptomatic malariuos and asyptomatic malarious subjects were compared.  This is to asserting 

the possible effect of the presented symptom of malaria infection such as fever and raised body 

temperature on haemostatic parameters.  

 METHODS  

 Study area  

 This study was conducted in Owo-Ondo State. The town Owo, lies at latitude 710’59.988’’N and 

longitude 534’59.988” E with an altitude of 360m. Owo is less dense town with an estimated population 

of about 276.593(National Population Commission (2007). It is located within the low rain forest zone 

of Nigeria and has two seasons, dry and wet. The dry season lasts from mid-October to March while the 

rainy season lasts from April to September.  

Study population  

 The study was conducted at Federal Medical Centre, Owo which serve as a tertiary institution in Ondo 

State. A total number of 100 samples were collected. Fifty (50) samples were collected from 

symptomatic malarious patients with signs and symptoms of malaria (this includes; headache, fever, 

malaise, chill, nausea, vomiting and body temperature above 37OC). Fifty (50) blood samples were also 

collected from apparently healthy subjects with no sign or symptom of malaria but stained thin film of 

their blood samples shows malaria parasites (subjects in this group are asymptomatic).  

Clinical thermometer was used to determine the body temperature of all subjects. Subjects with 

symptoms such as headache, fever, malaise, chill, nausea, vomiting and body temperature above 37OC 

were grouped symptomatic while those without any symptom were grouped asymptomatic.  

 Inclusion criteria  

 Patients with sign and symptom of malaria and also positive to malaria parasitive testing using 

microscopy. This group serves as symptomatic malarious patients Individual with no sign and symptom 

of malaria parasites served as asymptomatic malarious subject and their thin blood film were positive 

to malaria parasite.  

 Exclusion criteria  
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 In Both groups of subjects, individual with liver disease such as Hepatitis-B and C infection or liver 

cancer were excluded. Patients on antimalaria drugs were excluded. Subjects  

without malaria parasites were also excluded from this study  

 Specimen collection  

 About nine 9ml of blood was collected from each participants and 4.5 ml were dispensed into a pre-

labeled bottle containing 1.5ml Sodium citrate. The remaining blood was dispensed into pre-labeled 

bottle of Ethylene Diamine tetra acetic acid (EDTA).  

 Sample Analysis  

 The blood samples were analysed within 4 hours of collection. Thin blood films were made for malaria 

parasite screening as described by Chesbrough (2006). Platelet count were analysed by diluting with 

ammonium oxalate and using standard manual methods (Chesbrough, 2006).   While Prothrombin 

Time (PT) and Activated Partial Thromboplastin Time (APTT)  were estimated using Calcium Rabbit 

Brain Thromboplastin and Kaolin platelet substitute mixture respectively (Dace & Lewis, 2001; 

Ramnik, 2009).  

 Statistical analysis of data   

The mean values obtained from the control and test groups were recorded and compared statistically 

using the unpaired T-Test and Symmetric Measured Test of the Statistical Package for Social Sciences 

(SPSS).  

 RESULTS  

 A total of one hundred (100) subjects were involved in this study, comprised of fifty (50) symptomatic 

malaria patients and 50 asymptomatic individual without sign and symptom of malaria for two weeks. 

There was prolong in prothrombin time of malaria symptomatic patients compared to asymptomatic 

(Table 1, Figure 1). Activated Partial Thromboplastin time of the symptomatic patients was also found 

to be prolong when compared with asymptomatic subjects (Table 1, Figure 2). However, the Mean 

Platelet counts of the symptomatic patients was significantly lower (p<0.05) compared to 

asymptomatic group (Table 1, Figure 3). These results show that there was a significant difference in 

haemostatic parameters of symptomatic and asymptomatic malarious subjects.  

 DISCUSSION   

 Haematological and haemostatic abnormalities are considered hallmarks of malaria, and are reported 

to be most pronounced in Plasmodium falciparum infection, probably as a result of the higher levels of 

parasitemia found in these patients (Facer, 1994). The findings presented in previous study shows that 

in malaria, there are several peripheral blood changes, including anemia which is a common 

presentation and complicated malaria has been observed to be a consequence of Plasmodium 

falciparum infection (Mohapatra et al., 2013). In this present study, the effect of malaria on 

prothrombin time, Partial thromboplastin time with kaolin (PTTK), and platelet counts were 

considered.   

The result of this study showed that malaria infection debilitates prothrombin time (PT) by causing 

prolongation in prothrombin time this is in line with Mohamed and Mubarak (2009) report. This effect 

therefore is an indication that malaria patients may have deficiency of factor I, II, VII and X when it is 

prolonged.  
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The result of this study showed that malaria infection debilitates partial thromboplastin time with 

kaolin (PTTK). This is line with findings of Erhabor et al. (2020) on pregnant women with malaria 

infection. This increase could be due to the effect of malaria parasite on clotting factors either directly 

or by affecting the hepatocytes which are responsible for the most of the clotting factors thereby, 

leading to prolonged bleeding in the patients with malaria parasite (Lillicrap et al., 2009). This disorder 

of coagulation factors could lead to an increased risk of bleeding (haemorrhage) or obstructive clotting 

(thrombosis) (Lillicrap et al., 2009).   

Previous study revealed that patients with malaria had low platelet count (Abro et al., 2009). In their 

report most of the patients had mild thrombocytopenia (Abro et al., 2009).  A study carried out in 

Pakistan showed that overall, of malaria patients were found to have low platelet count (Sheraz et al., 

2008). Malaria is usually associated with various degrees of thrombocytopenia (Sheraz et al., 2008). 

The result of this present study also supports the earlier claim by Horstmann et al., (Horstman & 

Dietrich, 1985) who reported that malaria infection has an adverse effect on platelet count. Similar 

result had also been reported earlier in previous studies that patients with malaria had low platelet 

count (Abro et al., 2009).  Role of platelet in malaria parasite sequestration had been documented 

(Rowe et al., 2009), the interaction of Plasmodium falciparum infected erythrocytes affectes platelets 

hence cause platelets clumping (autoagglutination) (Miller et al., 2002). In a review, suggestion had 

been made that oxidative stress might responsible for part in the pathogenesis of thrombocytopenia 

associated to malaria (Percário et al 2012). In earlier work, Erel et al. (2001) reported that the number 

of platelets and the activities of antioxidant enzymes—superoxide dismutase (SOD) and glutathione 

peroxidase (GSH-Px)—in patients with Plasmodium vivax infection were reduced while lipid 

peroxidation of platelets was elevated. Thus this suggests a negative correlation between platelet count 

and platelet level of lipid peroxidation. This might explain reduction in platelets experienced in this 

study.  

  

 CONCLUSION   

 This study revealed that malaria parasite debilitates haemostatic parameters by prolonging the 

prothrombin time (PT), Activated Partial Thromboplastin Time (APTT) and reducing platelet counts. 

Future study will investigate liver function in malaria infected patients in order to ascertain if the  

observed effects are directly on the clotting factors or on hepatic cells of the liver. 

 Table 1: The Mean ± Standard Error of Mean of Prothrombin Time, Partial Thromboplastin Time with 

Kaolin (PTTK) and Platelet Count of the Experiment  

 Parameters  Symptomatic  Asymptomatic  P Value  

PT  13.70+ 0.19  11.90 + 0.23  P <0.05  

PTTK    44.56 + 0.16  41.58+0.35  P<0.05  

PLT COUNT  48.68 + 3.16  165.18 + 5.60  P<0.05  
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Legend:- there was a significant increase(p<0.05) in PT of malaria patients compared to control.  

 Figure1: Shows Difference in the  Prothrombin Time (PT) of Malarious Patients and Control Human.  

   

 
 Figure 2: Show Difference in the Partial Thromboplastin Time with Kaolin 

(PTTK) of Malarious Patients and Control Human.  
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 Figure 3: Shows difference in the  Platelets count of malarious patients and 

control human.  
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