



The Effect of Malaria Parasite On Hematological Parameters Among Patients attending to Rabak Teaching Hospital, White Nile State, Sudan.
ABSTRACT
Aim: The study was aimed to detect the effect of Malaria parasite on haematological parameters among patients attending to Rabak Teaching Hospital , White Nile State, Sudan. 

Study design: A case-control study was conducted.

Duration of the Study: the study was conducted from July to November 2023.

Methodology: Hundred blood sample were collected from 100 patients infected with Malaria and 100 healthy volunteer used as control. Blood films was examined microscopically and hematological parameters were analyzed using hematological analyzer. 
Results: Our results were showed that significant difference in hemoglobin and hematocrit between malaria patients (Hb 13.2g/dl ± 2.1, HCT 39.4 % ± 5.6) and control (Hb14.2 ± 1.8, HCT 41.3 ± 4.6), (P value of Hb = 0. 05) (P value of HCT= 0.041), and also showed there was no statistical significant differences in WBCs count between malaria patients (6.3 x 10 9/L ± 2.1) and control (6.79 ± 1.9), (P value = 0.163). The red blood cells and white blood cells show a normal value
Conclusions: in conclusion, the study conclude that there was a clear effect on the haematological parameters among patients with malaria, therefore, studying the hematological parameters among patients with malaria may predict their health status and help in diagnosis and treatment.
1. INTRODUCTION 
Malaria infection is a major public health problem in tropical areas. Global estimates suggest that the disease accounts for 300–500 million morbidity cases and contributes to approximately 3 million deaths annually. Additionally, malaria parasitaemia is the leading cause of morbidity and mortality among children (1-8). 

Several species of the plasmodium parasite exist but only four are parasites of man which are P. falciparum, P. ovale, P. vivax, and P. malariae. Plasmodium falciparum (9-11).

Malaria infection in humans is associated with a reduction in the hemoglobin level frequently leading to anaemia, of which the most severe cases are seen in Plasmodium falciparum (12-16).
Malaria infection also affects the haematopoietic physiology at any level and influences alterations in the haematological parameters resulting in numerous clinical presentations including anaemia (17). These changes involve the major cell types such as red blood cells, leucocytes, and thrombocytes (18-20). This study aimed to detect the effect of Malaria parasite on haematological parameters among patients attended to Kosti Teaching Hospital, White Nile State, Sudan. 
2. MATERIAL AND METHODS:
2.1 Study Design, area, duration and population:
A Case-control study was conducted among patients infected with malaria and healthy volunteer attending to Rabak Teaching Hospital , White Nile State, Sudan, from July to November 2023
2.2 Sampling & sample Size
A total of two-hundred blood samples (100 patients with malaria and 100 healthy control group). A 5 ml of venous blood was collected and analyzed for hematological parameters. A quick finger break Blood sample was collected for Blood films(21-23).
2.3 Ethical Consideration  

The purpose and objectives of the study were explained to the patients. Written Informed consent was obtained from all participants prior to enrollment into the study. The institutional ethic committee of the Faculty of Medical Laboratory Sciences, White Nile University was approved this study.

2.4 Data Collection and analysis: 

A Questionnaires were used to collect demographic and clinical data and putted in excel sheet firstly. Secondly, a statistical package for social sciences [SPSS] statistical program version 21 was used to analyzed the data. A P values <0.05 were considered significant for all statistical analysis. 
3. RESULTS AND DISCUSSION:
Hundred malaria patient's blood samples tested against hundred control  blood sample to evaluate the hematological parameters, and platelet  indices of them. The mean value of WBCs, RBCs, hemoglobin and  hematocrit of patients with malaria parasite and control. Show significant differences in hemoglobin and hematocrite in  comparison with control as explained in Table 1. The mean value of platelet count and platelet indices of of  patients with malaria parasite and control. Show significant differences in platelet count and platelet indices except (MPV) in comparison with control as shown in Table 2. The mean value of hematological parameters of patients with malaria parasite and age groups. show no significant differences between the two groups as shown in Table 3. The mean value of hematological parameters of patients with malaria parasite and gender. Show no significant differences in comparison with gender as expressed in Table 4. 

Table 1. The mean value of WBCs, RBCs, hemoglobin and  hematocrit of patients with malaria parasite and control. 
	WBC x 10 9/L
	Case 

Control 
	100 6.3 ± 2.1 0.163

	
	
	100
	6.8 ± 1.9
	

	RBC x 10 12/L
	Case 

Control 
	100
	4.9 ± 0.7 
	0.498

	
	
	100
	4.8 ± 0.6
	

	Hb g/dl
	Case 

Control 
	100
	13.2 ± 2 
	0.005

	
	
	100
	14.2 ± 1.8
	

	Hct ( %)
	Case 

Control 
	100
	39.4 ± 5.6 
	0.041

	
	
	100
	41.3 ± 4.6
	


Table 2. The mean value of platelet count and platelet indices of of  patients with malaria parasite and control.

	Platelet x 10 9/L 
	Case 

Control 
	100 
	190.1 ±102 
	0.000

	
	
	100 
	269.1 ± 63.7
	

	PDW ( fl) 
	Case 

Control 
	100 
	13.5 ± 2.4 
	0.000

	
	
	100 
	11.9 ± 1.7
	

	MPV (fl) 
	Case 

Control 
	100 
	10.0 ± 1.2 
	0.296

	
	
	100 
	9.8 ± 0.9
	

	P. LCR (%) 
	Case 

Control 
	100 
	26.9 ± 7.6 
	0.012

	
	
	100 
	23.7 ± 6.6
	


Table 3. The mean value of hematological parameters of patients  with malaria parasite and age groups. 

	WBC x 10 9/L 
	<40 

>40 
	53           6.3 ±2.2                                0.91

	
	
	47 
	6.3 ± 1.9
	

	RBC x10 12 /L 
	<40 

>40 
	53 
	4.8 ± 0.87 
	0.59

	
	
	47 
	4.9 ± 0.60
	

	Hb (g/dl) 
	<40 

>40 
	53
	13.0 ± 2.4 
	0.47

	
	
	47
	13.3 ± 1.7
	

	Hct (%) 
	<40 

>40 
	53
	38.6 ± 6.6 
	0.27

	
	
	47
	39.9 ± 4.8
	

	Plt x10 9/L 
	<40 

>40 
	53
	191.1 ±  109.7
	0.93

	
	
	47
	189.2 ± 96.6
	

	PDW (fl) 
	<40 

>40 
	47 
	13.2 ± 2.7 
	0.29

	
	
	53 
	13.7 ± 2.1
	

	MPV (fl) 
	<40 

>40 
	53
	9.9 ± 1.2 
	0.25

	
	
	47
	10.1 ± 1.3
	

	P.LCR (%) 
	<40 

>40 
	53
	25.7 ± 7.6 
	0.19

	
	
	47
	27.7 ± 7.5
	


Table 4: The mean value of hematological parameters of patients  with malaria parasite and gender. 

	Wbcs x 10 9/L 
	Male 

Female 
	39                     6.3 ± 2.2                  0.98

	
	
	61
	6.3 ± 1.9
	

	Rbcsx 10 12/L 
	Male 

Female 
	39
	4.9 ±0.85 
	0.42

	
	
	61
	4.8 ± 0.58
	

	Hb (g/dl) 
	Male 

Female 
	39
	13.5 ± 2.3 
	0.12

	
	
	61
	12.9 ±1.6
	

	Hct (%) 
	Male 

Female 
	39
	40.0 ± 6.4 
	0.22

	
	
	61
	38.6 ± 4.6
	

	Plt x 109/L 
	Male 

Female 
	39
	182.1 ± 97 
	0.43

	
	
	61
	198.5 ±107.5
	

	PDW (fl) 
	Male 

Female 
	39
	13.3 ±2.3 
	0.34

	
	
	61
	13.7 ± 2.2
	

	MPV (fl) 
	Male 

Female 
	39
	9.9 ± 1.2 
	0.44

	
	
	61
	10.1 ±1.3
	

	P.LCR (%) 
	Male 

Female 
	39
	26.3 ± 7.9 
	0.43

	
	
	61
	27.5 ± 7.2
	


Malaria is a major cause of morbidity and mortality in tropical countries.  There is a strong association between change in hematological variables  and outcome in malaria.(24,25) 

In this study (100) malaria patient's blood samples tested against (100) control blood sample to evaluate the hematological variables and  platelet indices of them. 

This study showed that there was significant differences in hemoglobin  and hematocrit between malaria patient (Hb 13.2g/dl ± 2.1, HCT 39.4 %  ± 5.6) and control (Hb14.2 ± 1.8, HCT 41.3 ± 4.6), (P value of Hb =  0.005) (P value of HCT= 0.041) .

This study showed there was no statistical significant differences in  WBCs count between malaria patient(6.3 x 10 9/L ± 2.1) and control (6.79 ± 1.9), (P value = 0.163) Which agreed with the study done in Saudi  Arabia by Layla et al showed normal WBCs count in 78.3% in malaria  patient. Also agreed with study done India by Shamim Akhtar showed  normal WBCs count in 81.1%. 

It showed there was significant differences in platelet count and platelet  indices between malaria patient (platelet count 190.7 x 10 9/L ± 102,  PDW 13.5fl ± 2.4, P.LCR 26.8% ± 6.6)and control (plateletcount 269.1 ± 63.7, PDW 11.9 ± 1.7, P.LCR 23.7 ± 6.6), ( P value of platelet count =  0.000 , P value of PDW = 0.000, P value of P.LCR=0.012,). Which agreed with study by Shamim Akhtar in which showed platelet low in  71.6% and also agreed with Layla A.M. Bashawri showed platelet low in  85% and MPV high in 25%. 

This study show no significant differences in MPV between malaria patient (10.0 fl ± 1.2) and control (9.8 ± 0.9), (P value= 0.296). The study showed no significant different in all parameter in comparison  with age groups and gender, it also showed no significant different in  severity of infection except in platelet count and platelet indices it was  highly statistically significant. 

Finally the study showed the main type of anemia in patient with malaria  was normocytic normochromic anemia. This result agreed with Layla  A.M. Bashawri showed normocytic normochromic anemia in 59.2% and  microcytic hypochromic anemia in 17.7 %. (26)

4. CONCLUSION
This study was concluded the following: 

1. Some hematological variables affected with malaria parasite. There  was decreased in hemoglobin and hematocrit confirmed with peripheral  blood film indicated to normocytic normochromic anemia. 
2. The red blood cells and white blood cells show a normal value,  compared to control and normal range. 

3. This study shows a thrombocytopenia and increased in platelet distribution width (PDW) and platelet large cell ratio (P-LCR).
Recommendation
1- Increase the health education about the high risk of anemia  and thrombocytopenia in individuals infected with malaria to minimize number of cases. 

2- Increase sample size to give more reliability and accuracy by further study. 
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