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			Abstract

			This study evaluated some haemostatic indicators among malaria infected adolescents attending a University Teaching Hospital in Nigeria. Blood samples were collected from 60 malaria infected patients attending Madonna University Teaching Hospital and another 40 malaria negative students within the same age grade of (18 - 27) were analyzed as control. The haemostatic parameters (viz: Prothrombin time, activated partial thromboplastin time and platelets counts) were analyzed following standard procedures. The results revealed that malaria infected patients and control subjects had prothrombin time of 18.08 seconds and 15.05 seconds respectively; activated partial thromboplastin time of 39.67 seconds and 32.88 seconds, respectively; and blood platelets counts of 238.58x109/L and 328.25 x109/L respectively. There was significant difference (P<0.001) between the malaria infected and control subjects for each of the haemostatic parameters under study. Furthermore, the results showed significant increase, though within normal range in prothrombin time and activated partial thromboplastin time among the malaria infected adolescents, when compared with the control subjects. But the platelets count was slightly lower among the malaria infected adolescents when compared with the control subjects. The values are within normal reference range, but caution should be exercised during acute malaria infections so as to avoid other health conditions that could predispose the body to coagulation and thrombotic abnormalities.
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			Introduction

			Malaria is included among the major public health problems in Sub-Sahara Africa [1-3] including Nigeria [4]. In many developing nations of the world especially in Sub-Sahara Africa malaria infection causes several deaths on annual basis across all age grades (infants, children, adolescents and elderly). The endemicity of malaria infections tends to vary from country to country [5] based on demographics and nutritional status. Over 50% of the world population is at risk of malaria infection in about 106 nations and territories [4]. Of these, 15 countries account for about 80% and 78% of malaria cases and deaths respectively in the world [6]. In African, Nigeria, Democratic Republic of Congo, Ethiopia, and Uganda account for substantial malaria cases [7].

			Malaria is caused by plasmodium species (a protozoan) [8]. Studies have indicated most of the global malaria infections are mainly caused by P. ovale, P. vivax, P. falciparum and P. malariae 

[3]; [9-11]. Of these species of plasmodium, falciparum causes a substantial malaria infection in West Africa [12].

			Malaria is transmitted by Mosquito, an iniquitous dipteran fly [13]; [8]. Typically, several diseases are transmitted by Mosquito depending on the species. Some of the common genera of mosquito that cause diseases include Aedes, Culex, Anopheles and Mansonia etc. According to Ndiok et al. [13] some of the diseases that are transmitted by mosquioto include filariasis, yellow fever, dengue fever, encephalitis, chikungunya, and lymphatic filariasis. Malaria is basically transmitted by anopheles mosquitoes when they bite human and inject sporozoites, the invasive forms of plasmodium into blood stream [4]. The sporozoites often invade the liver and the red blood cells which then predispose the body to periodic shivering, pyrexia and sweating with spleen enlargement [4]; [1]; [8]. Several species of Anopheles transmit malaria parasite but the commonly encountered species are gambiae, funestus, arabiensis and melas [8]; [14]. In the many endemic zone of malaria such as Nigeria, Anopheles gambiae is the most regularly encountered species [8].

			Blood is among diagnostic tissue that is easily accessible [15]. Studies have widely showed that changes in physiological condition of the body due to age and/ or disease condition are often detected in the blood. To this effect, malaria has the tendency to affect the host homeostasis in human which could lead to myriad of clinical presentation [15].

			During malaria infections, several haematological parameters are altered [4]; [8]. For instance, Eledo & Izah [8] reported significant higher white blood cells, erythrocytes sedimentation rate, Neutrophil, Eosinophils and a lower packed cells volume, haemoglobin, platelets, Lymphocytes, Monocytes counts in malaria infected patients attending out-patient unit of Federal Medical Centre Yenagoa, Bayelsa state Nigeria. Kotepui et al. [4] also reported significant higher white blood cells, erythrocytes sedimentation rate, Lymphocytes, Monocytes and a lower packed cells volume, Neutrophil, Eosinophils and platelets among hospital admission students in a Nigeria tertiary educational health centre within age grade of 5 to 70. The authors further reported that the variation in haematological parameters involves some essential cell lines such as red blood cells, leukocytes and thrombocytes. Haematological alterations (viz: anaemia, thrombocytopaenia and leukocytosis or leukopaenia) among malaria infected patients have been established [4]. Authors have variously reported that malaria prevalence depends on several factors including endemicity, immunity level, nutritional status, demographic factors, among other factors [3]; [4]; [16-18].

		

	
		
			According to Kotepui et al. [4], haematological aberrations are seen as hallmark of malaria infection. Several studies have been carried out with regard to malaria infection on haematological parameters [8,19-22]. But this study focused on malaria infection among adolescent patients attending a health centre of a tertiary educational institution in the Niger Delta region, to compare results with existing literature.

			Materials and Methods

			Study setting 

			This study was conducted at Madonna University Teaching Hospital. Typically, the area is located in Elele in Rivers state. Like other Niger Delta region, the area is a sedimentary basin. Farming and petty business are the major occupation of some communities around the Teaching hospital location. Based on climatic condition, the temperature and relative humidity of the area is 28 ± 6ºC and 50 - 95% respectively all year around.

			Selection criteria for subjects

			Inclusion Criteria: Participants of this research were adolescents that sought for treatment at Madonna University Teaching Hospital within the age of 18-27 years. A total of 60 patients participated in this study and another 40-age match group were also taken as control. For the test subjects only individuals that blood samples were confirmed positive for the presence of malaria antigen using rapid diagnostic test kit supplied by ACCESS BIO, while the control samples were confirmed negative using the same procedure.

			Exclusion criteria: Individuals with their age above 30 years; pregnant women, lactating mothers, and individuals with known cases of HIV/AIDs, hepatitis, B and C, tuberculosis, diabetics and cardiovascular diseases.

			Blood Collection 

			A standard venipuncture technique was used to collect the blood samples. Approximately 5ml of blood was collected from each subjects from the dorsal vein and was dispensed into plastic tube containing 0.25ml of trisodium citrate for prothrombin time and activated partial thromboplasting analysis (approximately 2.25ml), while the remain sample meant for platelets analysis was dispensed into dipotassium EDTA bottles containing 1.5mg/ml of blood of the anhydrous salt.

			Laboratory Analysis

			The techniques previously described by Eledo et al. [23-27] was adopted for the determination of prothrombin time and activated partial thromboplastin time. Kits used were supplied by Agappe Diagnostics Switzerland with Lot number: 52601009 for prothrombin time and Lot number: 52602007 for activated partial thromboplastin time. The platelets counts were analysed using Cronkit’s ammonium oxalate method.

			Statistical Analysis

			SPSS version 20 was used to carry out the statistical analysis. Data were presented as mean ± standard deviation. t-test was used to show significant difference at P<0.05 among test and control subjects.

			Results and Discussion

			Table 1: Haemostatic parameters among malaria infected adolescents in Madonna University Teaching Hospital.
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							Mean± standard deviation

						
							
							
							t-value

						
							
							P-value

						
					

					
							
							Subjects (n=60)

						
							
							Control (n=40)

						
					

					
							
							Prothrombin time (PT), seconds

						
							
							18.08±3.03

						
							
							15.05±1.88

						
							
							5.639

						
							
							0

						
					

					
							
							Activated partial thromboplastin time (APTT), seconds

						
							
							39.67±8.55

						
							
							32.88±4.82

						
							
							4.559

						
							
							0

						
					

					
							
							Platelets counts (PLT)(x109/L)

						
							
							238.58±134.47

						
							
							328.25±75.96

						
							
							-3.826

						
							
							0

						
					

				
			

			The haemostatic blood indicators among malaria infected adolescents in Madonna University Teaching Hospital Elele, Rivers state, Nigeria is presented in Table 1. The malaria infected patients and control subject’s prothrombin time was 18.08 seconds and 15.05 seconds respectively; the activated partial thromboplastin time was 39.67 seconds and 32.88 seconds, respectively; and blood platelets was 238.58x109/L and 328.25 x109/L respectively. There was a significant difference (P<0.001) between the malaria infected and control subjects for each of the haemostatic parameters under study. The prothrombin time and activated partial thromboplastin time were slightly higher among the test subjects while the platelets count was slightly lower when compared with the control subjects. The values obtained were within the normal reference range which suggests no risk of coagulation or thrombotic disorders among the subjects.

			The trend of prothrombin time and activated partial thromboplastin time in this study is comparable to the results in different health conditions including hypertension [26], Helicobacter pylori infected patients [25], aged (elderly) [28], before exercise [23] but not in consonance with the trend in different stages of pregnancy [27], and diabetes condition [24].

			Typically, both prothrombin time and activated partial thromboplastin time are essential blood coagulation indicators, hence a higher value in the malaria infected patients may suggest possible risk of vascular complications over a prolonged period of time [25]. The mean platelets for test subjects (malaria infected patients) in this study were slightly lower among the test than the control subjects, though statistically significant. The trend of platelets were not in consonance with the work of Eledo et al. [26] on hypertension, Eledo et al. [25] on Helicobacter pylori infected patients, Eledo et al. [23] before exercise, Eledo et al. [27] at different stages of pregnancy, but comparable to the work of [24] on diabetes patients. Based on malaria infected patients, the findings of this study is at variance with the study of Kotepui et al. [4] in Calabar, Nigeria, Maina et al. [15] in Kisumu West District, Western Kenya. Again, this variation could also be attributed to immunity level of the patients, nutritional status, demographic factors, background haemoglobinopathy [3,4]; [16-18]. Basically, platelet is vital for the initiation and propagation of thrombosis [25]. The significant decrease in the platelets counts among malaria infected patients suggests probable risk of platelets dysfunctioning which could predispose the patients to vascular complications. According to Kotepui et al. [4], thrombocytopenia usually occur when the platelets count is less than 150,000/μL.

			Conclusion

			This study investigated some haemostatic among malaria infected adolescent attending a tertiary educational institution teaching hospital in Nigeria. The study showed that malaria significantly increases activated partial prothrombin time, prothrombin time and decreases platelets counts. Though, the values were within the normal range, and no risk of thrombocytopenia based on platelets counts, and hypercoagulability or clotting disorder based on activated partial prothrombin time and prothrombin time. But caution should be exercised during acute malaria infections, and treatment should be sorted out immediately after diagnosis to avoid other health conditions that could predispose the body to thrombocytopenia and other coagulation disorders.
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