


Epidemiological and clinical profile of severe malaria in children aged 6 months to 15 years at the Koutiala regional hospital in Mali



Abstract 
In Mali, malaria is endemic in the central and southern regions and has an epidemic potential in the later. Objective: to describe the epidemiological, clinical and therapeutic aspects of severe and complicated malaria in children aged between 6 months and 15 years in paediatric wards at the Koutiala regional hospital. Material and methods: This was a prospective cross-sectional study conducted from 1st April 2018 to 31st March 2019 among children aged 6 months to 15 years old hospitalised for severe malaria. Data analysis was performed with SPSS version 18 software and word processing with Microsoft Word and Excel 2016 software. Results: Severe malaria accounted for 10% of hospital admissions (1280 cases/12441consultations), the sex ratio was 1.09 and children aged between 6 and 59 months represented 75.9% of patients.It is the second cause of hospitalisation after pulmonary tract infections. Severe anaemic malaria was the most common form, accounting for 54.69% of cases, followed by neurological malaria (29.64%) and hypoglycaemia (7.19%). At discharge, 90% of patients had no sequelae, 2% had sequelae, and the case fatality rate was 8%. Conclusion: Severe malaria accounted for 10% of hospital admissions. The main clinical signs on admission were fever in 83.83% of cases. Severe anaemic malaria was the most common form, accounting for 54.69% of cases 
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Introduction
Malaria is a febrile, haemolytic erythrocytopathy caused by the presence and development in the human body of one or more haematozoa of the genus Plasmodium, which are transmitted by the infecting bite of the female mosquito of the genus Anopheles [1].
Due to the lack of functional acquired immunity, lower INF-α (alpha interferon), impaired monocytes, low NK (natural killer) cells and low complement concentration, malaria susceptibility is increased in children under 5 years of age [2].
Malaria remains a major public health problem worldwide, as shown by WHO statistics for 2018. The number of malaria cases was estimated at 219 million in 2018 (203-262million) with 435,000 deaths. The African region accounted for 92% of malaria cases and 93% of malaria deaths [3].  
Finally, malaria is an aggravating factor of poverty, a cause of inequality and a brake on development [4].
In Mali, malaria is characterized by its endemicity in the central and southern regions and its epidemic potential in the northern regions [5]. 
Health statistics or 2018 report 2,614,104 cases of malaria, including 750,973 severe cases; 790,613 cases were recorded in children under 5 years of age and 112,062 cases in pregnant women. The number of deaths recorded was 1,001 cases [6].
The cercle of Koutiala is situated in the south of Mali where malaria is endemic, but little information is available on malaria in this region even though there is a seasonal malaria  chemoprevention (SMC) and mass distribution of insecticide treated bed net
The aim of this study was to describe the epidemiological, clinical and therapeutic aspects of severe and complicated malaria in children aged between 6 months and 15 years at the Koutiala regional hospital.
Materials and methods
Type of study: This was a cross-sectional study with prospective collection, running from 1st April 2018 to 31st March 2019.
Study location: this work was carried out in the paediatric wards of the Koutiala regional hospital. 
Study population: all children aged 6 months to 15 years hospitalised in the paediatric wards  during the study period.
Inclusion criteria: children aged 6 months to 15 years hospitalised in the paediatric wards during the study period for severe malaria and whose parents agreed to participate in the study after informed consent.
Data collection: data were collected using a bedside survey form.
Data analysis and interpretation: data were collected on survey forms. Analysis was performed with SPSS version 18 software and word processing with Microsoft Word and Excel 2016 software.
Ethical considerations: all information obtained was kept confidential and study documents were stored in a locked cupboard. Participation in the study was based on informed parental consent. The study protocol was approved by the management and ethics committee (002517/GT/CE).
Results 
During the 12 months of the study, 12441 patients were hospitalized in all departments, including 1280 cases of severe malaria, i.e. a hospital prevalence rate of 10%. The sex ratio was 1.09, and children aged between 6 and 59 months accounted for 75.9% of patients. They had been referred from other health facilities in 91.70% of cases, and had received traditional treatment in 64.4%. Hospital admissions peaked in September and October (Figure I).
The main clinical signs on admission were fever in 83.83% of cases, digestive disorders in 62.5%, anaemia in 56.25% and neurological disorders in 29% (table 1).
Severe anaemic malaria was the most common form, accounting for 54.69% of cases, followed by neurological malaria (29.64%) and hypoglycaemia (7.19%) (table 2). The 6-59 months age group accounted for 82% of severe malaria cases in the anaemic form, 64.71% in the neurological form and 80.43% in the hypoglycaemic form. 
Biological confirmation was made exclusively by the malaria rapid diagnostic test (RDT) in 92% of cases and by the thick drop test in 8%.
Treatment: 94% of patients received artesunate injection, 5% artemether injection and 1% quinine injection. Over 64% of patients were transfused. The average hospital stay was 5 days, ranging from 3 to 12 days. The recovery rate was 90% without sequelae, 2% with sequelae, and the case fatality rate was 8%. The average length of hospitalisation was 5 days, ranging from 3 to 12 days Death occurred in neurological forms and in mixed and hypoglycaemic forms.
Discussion
Of the 12441 patients hospitalised, 1280 were hospitalised for severe malaria, i.e. 10%; the sex ratio was 1.09 and children aged between 6 and 59 months accounted for 75.9% of patients. In the Okoko study in Congo Brazzaville, severe malaria accounted for 11.2% of patients, 60.7% were male and 45.6% were under 5 years old [7]. In Africa, severe malaria is confined to children under the age of 5 [8,9]. In the hyper-endemic areas of sub-Saharan Africa, severe malaria occurs at all ages [10, 11].
The drop in prevalence found in our study could be explained by the use of impregnated mosquito nets distributed at the beginning of the rainy season (around May) in addition to seasonal chemoprophylaxis (SPC) [12].
Patients were referred by other health facilities in more than 90% of cases. In the study by Maiga B, more than half the patients were referred [13].  This rate can be explained by the principles of the health pyramid, whereby patients must be consulted in the first contact facilities, which are the community health centres, followed by the health reference center of koutiala, which are level II facilities. More than 60% of patients received traditional treatment before consulting a health facility. There is a great deal of faith in traditional medicine, which is why it is generally the first point of contact for patients, and it is only when the situation deteriorates that they turn to modern medicine, which has a negative impact on the mortality rate of diseases such as malaria.
The peak in hospitalisations was in September and October. In the Maiga B study [13] in Sikasso, the peak was found in August, while Camara B in Dakar found it between November and December. This peak is always found during the rainy season [14]. The months vary according to the start of rainfall in the different regions.
Fever was found in 83% of patients on admission, while Keita M found fever in 34% of patients [15].  This result is consistent with several other studies showing that fever is the primary reason for consultation in cases of severe malaria [11].
Severe anaemic malaria was the most common form of malaria with 54.69%, followed by neurological malaria with 29.64%. In the Keita M study, the anaemic form was the most frequently found, followed by repeated convulsions [15]. In the study by Maiga B in Sikasso, Mali, the anaemic form was the most frequent at 42% [13].  This finding has been reported by several authors on the continent [16,17]. The anaemia is thought to be due to haemolysis caused by the parasite, but also to the decompensation of a nutritional anaemia caused by severe malaria, as the majority of children are iron deficient [16]. The 6-59 months age group accounted for 82% of cases of severe malaria in the anaemic form, 64.71% of neurological forms and 80.43% of hypoglycaemic forms in our study. Severe malaria in African children is multi-systemic, and anaemic and hypoglycaemic forms decrease with age, as do cases of convulsions, whereas forms involving coma increase with age [18].Severe malaria accounted for 55.82% of hospitalisations in children aged 0-5 years in Sikasso hospital [13], 45.6% in Brazzaville in Congo [7] and 46% in Bouar in the Central African Republic [16]. Adults and children with severe malaria (including infants, pregnant women in all trimesters and breastfeeding women) should be treated with intravenous or intramuscular artesunate for at least 24 hours and until they can tolerate oral medication. Once a patient has received at least 24 hours of parenteral treatment and can tolerate oral treatment, treatment should be completed with 3 days of ACT (artemisinin based combination therapy). Parenteral alternatives when artesunate is not available: If artesunate is not available, use artemether in preference to quinine to treat children and adults with severe malaria. [19].
National recommendations for the management of severe malaria specify injectable artesunate as the drug of first choice [20]. At least 94% of patients in our study benefited from this drug, unlike a study carried out in Sikasso, where artesunate was not available during the study period, and more than 90% of patients were put on artemether [13]. In the Keita M study, 94% of patients were treated with artesunate [14], whereas in the Okoko A study, 82.5% were treated with quinine [7].  All these drugs are used in the management of severe malaria, but the choice of drug may depend on the health recommendations of each country and their availability during the study period.
Despite the improvement in working conditions and the mastery of therapeutic regimens, mortality from severe malaria remains high,8% in our study. Similar rates were found in Keita M, Okoko AR and Camara B with respectively 5.5%, 6.5% and 11.1% [15,7,14].  This remains a cause for concern despite the various scientific and political developments in the fight against malaria. Deaths occurred in neurological, mixed, hypoglycaemic and anaemic forms in 22.76%, 12.2%, 8.7%, and 5.71% of cases respectively. In Brazzaville, the signs predictive of death were repeated convulsions, coma, respiratory distress, hepatomegaly, hypoglycaemia and thrombocytopenia [7]. Falciparum malaria is responsible for most child deaths each year in Africa [21].
The average length of hospitalisation was 5 days, ranging from 3 to 12 days. In the study by Maiga B, it was 4.5 days, with extremes of 2 and 15 days [13].  This length of hospitalisation has a negative impact on the work of parents and on the country's economy. The average direct financial cost of treatment was 99,253 CFA francs, with extremes of 33,200 CFA francs and 258,870 CFA francs in Congo [22].
Conclusion: 
Severe malaria accounted for 10% of hospital admissions in our study. Severe malaria accounted for 10% of hospital admissions. The main clinical signs on admission were fever in 83.83% of cases. Severe anaemic malaria was the most common form, accounting for 54.69% of cases. Biological confirmation was made by the malaria rapid diagnostic test (RDT) in 92% of cases 
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Figure 1: breakdown by admission period

	
Table I: distribution of patients according to signs
	Sign
	Fréquency
	Percentage

	Fever
	1073
	83,83%

	Thrill
	107
	8,35%

	Anemia
	720
	56,25%

	Headache
	235
	18,35%

	digestive problems
	800
	62,50%

	Oliguria
	1
	0,07%

	Prostration
	381
	29,76%

	Convulsion
	410
	32,03%

	Neurological disorders
	370
	28,90%

	Haemoglobinuria
	2
	0,15%

	Dehydration
	110
	8,60%



Table II: breakdown of patients by type of severe malaria
	Formes
	Workforce
	Percentage

	Severe anaemic malaria

	700
	   54,69

	severe malaria, neurological form

	238
	   18,59

	severe malaria, hypoglycaemic form

	92
	7,19

	Severe malaria with convulsions

	142
	11,09

	severe malaria, haemoglobinuricform

	2
	0,16

	severe malaria prostration

	24
	1,88

	severe malaria mixed forms

	82
	6,40

	Total
	1280
	100
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