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Abstract
Introduction: Seizures are the most common neurological emergency in paediatrics and are often the subject of heated debate in terms of their aetiology, diagnosis and treatment. There are numerous causes of seizures, including infectious, metabolic, toxic and traumatic conditions. 
Aim: The study aimed to investigate the causes of seizures in the paediatric emergency department at Gabriel Touré University Hospital. 
Materials and Methods: This is a prospective, cross-sectional, descriptive and analytical study conducted between 1 November 2023 to 31 October 2024 in children aged 1 month to 15 years admitted for convulsions. Data were collected on an individual survey form and gathered from interviews with parents, physical examinations of patients and hospital records. The chi-square test was used to compare qualitative variables. A p-value of <0.05 was considered statistically significant.
Results: The frequency was 4.2%. The 13-59 month age group was the most represented (39.1%). The sex ratio was 1.7. The frequent reasons for consultation included convulsions + fever (31.8%), respiratory distress (20.9%), and altered consciousness + fever (10.6%). The convulsions were generalised tonic-clonic (73.5%), lasting less than 5 minutes (59.3%), and simple (67.9%), with post-critical coma in 77.8% of cases. Additional tests to confirm the aetiology included Rapid Diagnostic Test (RDT) and Gastroenteritis (GE) (47.7%), Cerebrospinal Fluid (CSF) Complete Blood Count (CBC) (29.9%), and EEG (6.6%). The main causes were neuropaludism (40.7%), acute dehydration (14.9%), meningitis (12.3%) and epilepsy (6%). The anticonvulsants used were: diazepam (93.4%), clonazepam (35.4%) and phenobarbital (4.3%). The case fatality rate was 24.2%.
Conclusion: The main causes of convulsions are infections and acute dehydration. Malaria prevention and vaccination will help reduce the high mortality rate. 
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Introduction
There are many causes of seizures, including infectious, metabolic, toxic and traumatic conditions. The diagnosis of seizures is primarily clinical and is based on information obtained from interviews with the child's family and friends. 
Seizures are the most common neurological emergency in paediatrics and are often the subject of heated debate in terms of their aetiology, diagnosis and treatment (Tulasi Priya & Devand Gulab, 2021).
Seizures are defined as sudden, involuntary, critical contractions (with a clearly identifiable onset and end, often occurring abruptly) of the striated muscles [1]. Convulsions and epileptic seizures are two terms that describe the same phenomenon. The majority of convulsive seizures occur from the second year of life onwards, with a peak incidence between 18 and 22 months [2,3]
The average incidence of seizures in the general population is 20-70/10,000 per year. The incidence of seizures is higher in children under 5 years of age, with approximately 5% of this age group experiencing at least one seizure before the age of five [4,5]. Acute febrile seizures are more common in children under 5 years of age [6,7]. In Europe and the United States, 2% and 4% of children will have at least one seizure associated with a febrile illness before the age of 5 [8]. 
In Africa, seizures are a health and social problem [9]. According to the WHO, three to four million Africans have epilepsy, and 80% of them are deprived of care [10]. In sub-Saharan Africa, the aetiology of febrile convulsions is dominated by central nervous system infections (neuropaludism and meningitis) [6,7,11,12]. Several decades ago, stigmatisation was one of the major challenges faced by persons with epilepsy (PWE). Despite the progression of social perception of the condition in the past decades, stigmatisation and discrimination remain present-day issues inasmuch as knowledge, attitudes and practices with regards to epilepsy leave much to be desired in communities (Agbetou et al., 2023; Kirabira et al., 2020; Samia et al., 2022). 
The aetiological diagnosis of convulsions is not always easy in children, as the semiology of seizures varies greatly depending on the age of onset and the location of the critical discharge on the cortex (Chaorsiya et al., 2025; Thadchanamoorthy & Dayasiri, 2020; ). Regardless of the child's age, the semiology can be misleading and subtle. In this case, it is the repetition of critical episodes and their stereotypical nature that allows the diagnosis to be made [13]. In this context, hospitalisation is most often necessary.
A detailed clinical examination, laboratory tests and imaging studies are performed to determine the cause [14,15]. Certain radiological examinations (computed tomography) should not be performed routinely unless there is a suggestive clinical history or persistent disturbances of consciousness [16,17]. 
Management combines well-conducted symptomatic and aetiological treatment. The prognosis depends on the causal pathology and the severity of the seizures.  Early intervention improves treatment response. Use of consensus guidelines is highly recommended to decrease drug side effects and reduce intensive care requirements. Benzodiazepines remain the mainstay of first-line treatment (Lawton & Deuble, 2016; Messahel et al., 2022; Borland et al., 2023). In the vast majority of cases, convulsions are simple and benign. Rarely, they are severe seizures lasting more than 10 minutes [6,7,11,12]. The mortality rate from convulsions in children varies from 2.7 to 5.2% depending on the study [18].
In light of the above, we note that several studies have been conducted in Mali and elsewhere on seizures in children. It should be noted that they remain a major public health problem. The aim of our study was to investigate the aetiologies of seizures in the paediatric emergency department of the Gabriel Touré University Hospital.
Patients and methods
This is a prospective, cross-sectional, descriptive and analytical study conducted over a 12-month period (1 November 2023 to 31 October 2024). This comprehensive approach ensures measurement of incidence and minimises biases as well. Moreover, the approaches are cost-effective and helps identify patterns and associations between variables. It involved children aged between 1 month and 15 years who were admitted to the paediatric emergency department for convulsions. All children aged 1 month to 15 years hospitalised for seizures whose parent and/or guardian gave verbal consent were included. Data were collected on an individual survey form and gathered from interviews with parents, physical examinations of patients and hospital records. The variables studied were sociodemographic (patient identity, family and personal history), clinical: reason for consultation/referral, history, clinical signs (head circumference, neurological signs, Blantyre or Glasgow score, etc.); paraclinical: thick drop/TDR, FBC, blood sugar, CSF, urine culture, blood cultures, blood ionogram, brain CT scan, Electroencephalogram (EEG), chest X-ray, therapeutic variables, and progression. The data collected were entered and analysed using SPSS version 22 software. 
We used the chi-square test to compare qualitative variables. A p-value of <0.05 was considered statistically significant. The confidentiality of the patients’ data was respected. 
Results 
1. Socio-demographic characteristics
During the study period, we recorded 302 cases of seizures out of 7,204 hospitalisations, representing a frequency of 4.2%. There were 190 boys (62.9%) and 112 girls (37.1%), with a sex ratio of 1.7. The 13- to 59-month age group was the most affected (39.1%), with a mean age of 51.47 ± 45.97 months and extremes ranging from 1 to 180 months, most of whom were referred by healthcare facilities (76.2%). The highest number of cases was recorded during the rainy season (47%). Vaccination, according to the EPI, was up to date for 66.6% of patients. The socio-economic conditions of the parents were unfavourable in 72.5 % of cases (Table I).
2. Clinical and paraclinical characteristics 
A history of epilepsy, non-febrile seizures and head trauma was observed in 3% of patients. 43.4% of patients had undergone conventional treatment prior to admission. Physical examination revealed normal head circumference in 90.1% of cases. The temperature ranged from 37.6°C to 38.4°C in 33.8% of cases, and 74.2% were in a coma. Seizures were tonic-clonic (82.5%), generalised (73.5%), lasted less than 5 minutes (59.3%), were simple in nature (67.9%) and were followed by post-critical coma in 77.8% of cases (Table II). The pupils were normodilatated in 95% of patients, associated with axial hypotonia in 40.7% of cases and cutaneous hyperesthesia in 15.2%. The rapid diagnostic test and thick smear were positive in 47.7%. On blood count, 64.6% had normocytic anaemia (50.3%) and 61.9% had neutrophilic hyperleukocytosis (61.9%). The CSF was cloudy in 9.9% of cases, the white blood cell count was between 5 and 100 in 18.9% of patients, and we isolated bacteria in 23.8% of patients.Lood cultures detected Staphylococcus in 3% of cases, pneumococcus in 2.6% and Haemophilus influenzae b in 2%. Urine cultures isolated Escherichia coli in 2% of cases. Cerebral atrophy was observed on CT scans in 33.8% of cases. Electroencephalograms were performed in 20 patients, and 16 had epilepsy. The main causes were neuropaludism (40.7%), acute dehydration (14.9%), meningitis (12.3%) and epilepsy (6%) (Table III).
3. Therapeutic characteristics 
Symptomatic treatment consisted of clearing the upper airways in all patients, oxygen therapy in 32.5%, the use of anticonvulsants (diazepam 93.4%) and paracetamol in 89.4%. Etiological treatment consisted of administering antibiotics, antimalarials, calcium gluconate, and sodium chloride in 81.5%, 47.7%, 18.5%, and 14.2% of cases, respectively. We identified two cases of ventriculoperitoneal shunting (0.7%) and one case of flattening and drainage (0.3%).
4. Progressive characteristics
The average length of hospitalisation was 9.69±5.79 days, ranging from 1 to 42 days. The case fatality rate was 24.2% (Table IV), higher in the 13-59 month age group (p=0.019) (Table V). Severe malaria was the most lethal condition (p=0.0001) (Table VI).
Discussion
We recorded 302 cases of convulsions in children aged 1 month to 15 years out of 7,204 hospitalisations, representing a frequency of 4.2%. This result differs from those of Doumbia et al. [19], Dembélé A and al. [20] and Thiam L and al. [21], who observed frequencies of 11%, 14.34% and 62.4%, respectively. According to the literature, the frequency of convulsions is higher in tropical and developing countries than in industrialised countries [22,23]. This difference could be explained by the fact that the studies by Doumbia A.K. et al. [19] and Dembélé A. and al. [20] focused on children aged 0 to 59 months, unlike ours. The study by Thiam L and al. [21] focused solely on epilepsy in children in Ziguinchor.
The average age of patients was 51.47 ± 45.97 months, with extremes ranging from 1 to 180 months. The 13- to 59-month age group was the most represented, accounting for 39.1%. Our results differ from those of the study by Zagour F.Z [24] in Morocco and Nkombo M.N. and al. [40] in Lubumbashi, DR Congo, which found a predominance of the 13-18 month and 0-12 month age groups with 41.2% and 58% respectively. This difference can be explained by the recruitment method, as we included all children regardless of their age and whether or not they had a fever. Comparison with other studies is more difficult because they focus mainly on febrile convulsions in infants.
We noted seasonal variations in seizures, with a peak during the rainy season in 47% of cases. However, our results differ from those of Zagour F.Z [24], who recorded a peak in febrile seizures during the summer. It is comparable to that of Jouhadi Z [25], who also confirmed that there were two peaks in the incidence of febrile seizures during the year: November-January (corresponding to the peak in viral respiratory tract infections) and June-August (coinciding with frequent gastroenteritis), although febrile convulsions occur less frequently with gastroenteritis than with respiratory infections. These peaks in hospitalisation coincide with periods of increased malaria activity in Mali, explaining the high frequency of convulsive seizures during this period. In addition, the Sahel-Sudanese climate favours the transmission of malaria from June to November.
The patients came from families with unfavourable socio-economic conditions (72.5%). The same finding was made in the Zagour F.Z. study [24], which reported a low socio-economic level in 71.5% of cases. Socio-economic level has a direct impact on overall morbidity. Low household income often limits the use of health services.
Our results show that patients were referred in 76.2% of cases, with convulsions and fever being the reason for referral in 31.8% of cases. This high referral rate in our study could be explained by compliance with the healthcare pyramid in accordance with Mali's primary healthcare sector policy and the availability of primary healthcare facilities in the Bamako district.
The EPI has made further progress with the introduction of several new antigens: PCV 13, meningitis A. A significant proportion of 5.2% of children remain unvaccinated in the Bamako health district. Our results differ from those of Djoman Apie I and al. [26], Diabaté F [27], Nkombo M.N. et al. [28], Doumbia A.K. and al. [19] and Zagour F.Z. [24], who found that 14.2%, 36.2%, 51.7%, 84% and 100% of children had the correct vaccination status for their age and the Expanded Programme on Immunisation (EPI), respectively. In our trial, 74.2% of patients were in a coma. This result differs from those of Djoman Apie I et al. [26], who reported coma in 59.5% of patients. The convulsions were febrile (72.2%), generalised (73.5%), lasted less than 5 minutes (59.3%), were simple in nature (67.9%) and were followed by post-critical coma in 77.8% of cases. The results of our study are similar to those of Dembélé A and al. [20], who observed generalised seizures (65.8%). This result can be explained by the fact that our study was exhaustive, covering all children with convulsions likely to progress to status epilepticus.On neurological examination, 95% of patients had normal pupil dilation, 40.7% had axial hypotonia, and 15.2% had cutaneous hyperesthesia.
In the study by Zagour F.Z [24], the neurological examination was abnormal in 28.6% of patients, with tone disorders (24.7%) and neck stiffness (3.8%) being the abnormalities observed. In the search for an aetiology, the TDR and thick drop were positive in 47.7%. The results of our study are lower than those of Doumbia A.K and al.[19], Dembélé A and al.[20] and Diabaté F [27], who observed a positive thick smear in 71%, 72.2% and 78.5% of cases, respectively. In fact, most patients had previously consulted other healthcare facilities before being admitted to hospital, thus explaining the relatively low positivity rates for thick smears and RDTs for malaria.
In blood cultures, Staphylococcus was found in 3% of cases, pneumococcus in 2.6% and Haemophilus influenzae b in 2%. We note that blood cultures were not performed in the studies by Doumbia A.K. and al.[19], Dembélé A and al.[20] and Zagour F.Z [24]. This low proportion can be explained by the limited financial resources available for these investigations, which are a major concern in developing countries where additional tests are paid for by the parents. Biochemical tests were requested in cases of clinical suspicion. Hypoglycaemia was found in 9.3% of cases. This result is similar to those of Doumbia A.K. and al.[19], who found hypoglycaemia in 10% of patients on admission. Electrolyte imbalances such as hyponatraemia, hypocalcaemia and hypomagnesaemia were observed in 26.2%, 7.9% and 6% of patients, respectively. Doumbia A.K. and al.[19]   25% hypocalcaemia.
Urine culture was performed in 12.6% of patients, enabling us to isolate Escherichia coli in 2% of patients. In the study by Zagour F.Z [24], urine culture was performed in 81.9% of cases studied, enabling them to diagnose a urinary tract infection in 22% of cases. It is reasonable to consider a urinary origin when there is no clinical infectious focus justifying the origin of the fever. Urinalysis is a good screening test given its low cost and good sensitivity. It was therefore performed in 71% of cases in the study by Doumbia A.K. and al. [19]. Cerebral atrophy was the most commonly observed brain lesion on CT scans in 33.8% of cases. Our results differ from those of Doumbia A.K. and al. [19], who found 22.2%.

Performing an electroencephalogram could help to better define seizures, but unfortunately, this was not feasible in our department, so it enabled epilepsy to be diagnosed in 80% of patients. This result is higher than those reported by Doumbia A.K. and al.[19] and Thiam L and al.[21], who diagnosed epilepsy using EEG in 20% and 70.9% of cases, respectively.
Febrile seizures were the most common, with severe malaria being the main cause in 40.7% of cases. Malaria was more prevalent in children over 13 months of age (p-value˂0.001). In addition, malaria was correlated with recovery without sequelae (p-value˂0.0001). The results of our study differ from those of Kago-Tague, Daniel A., et al. [29], Nkombo M.N. and al.[28], Dembélé A and al.[20], Doumbia A.K. and al.[19], Diabaté F [27] and Djoman Apie I and al.[26], who found severe malaria in their studies in 32.6%, 56.5%, 69.9%, 70%, 71% and 72.6% of cases, respectively. Despite the enormous efforts made by the Malian authorities through the national malaria control programme, malaria-related morbidity among infants and children remains high in the Bamako health district.

Upon admission, upper airway clearance, oxygen therapy, a diazepam-type anticonvulsant, and an antipyretic were administered to patients in 100%, 32.5%, 93.4%, and 89.4% of cases, respectively. This finding was also reported in studies by Zagour F.Z [24], Doumbia A.K and  al.[19], Djoman Apie I and  al.[26], Diabaté F [27] and Dembélé A et al.[20]. Anticonvulsant treatment is the same as for any acute convulsion, regardless of its origin. Diazepam is the first-line treatment for any convulsive seizure. 
Patients were cured without sequelae in 52.3% of cases. This result is similar to those of Dembélé et al. [20], who found a cure without sequelae in 56.1% of cases. However, this result differs from those of Djoman Apie I et al. [26], Diabaté F [27], Doumbia A.K. and al. [19] and Zagour F.Z [24], who reported recovery without sequelae in 73.8%, 89.9%, 95% and 100% of cases, respectively. We recorded a correlation between patient age and patient outcome (p-value = 0.019). This means that the prognosis was better in children over 13 months of age. These statistical results allow us to conclude that the prognosis for seizures in paediatric patients remains better when hospital care is provided by qualified personnel.

Unfortunately, we recorded 73 deaths in our study, representing 24.2% of cases. Our result is similar to that of Djoman Apie I and al. [26], who observed a mortality rate of 19.1%.   The results of our study differ from those of Diabaté F [27], Alao M.J. and al. [30], Dembélé A and al. [20] and Doumbia A.K. and al.[19], who found 9.4%, 13%, 41.6% and 95% respectively. 
Among the neurological sequelae developed, generalised hypotonia was the most commonly observed, at 6.6%. We found no statistically significant association between patient age and neurological sequelae (exact Fischer p-value = 0.862). The results of our study are similar to those of Doumbia A.K and al. [19], who observed 5% neurological sequelae.
All patients were systematically hospitalised. The average length of hospitalisation was 9.69±5.79 days, with extremes ranging from 1 to 42 days. This observed length of hospitalisation differed from those reported by Dembélé A and al. [20], Zagour F.Z [24] and Doumbia A.K. and al. [19]. This difference can be explained by the fact that some patients developed neurological sequelae that required a long hospital stay.

Conclusion: Seizures are common in our setting, with infections and acute dehydration being the most common causes. The mortality rate remains high, but malaria prevention and vaccination will help reduce it. 
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Table I: Epidemiological characteristics
	characteristics
	Effective
(n=302)
	%

	
Âge(month)
	average
	51,47 ± 45,97
	

	
	1-12
	95
	31,5

	
	13-59
	118
	39,5

	
	60-180
	89
	29,5

	
Sex



	Masculine
	190
	62,9

	
	
	
	

	
	Female
	112
	37,1

	
 Socioeconomic status
	
unfavourable
	219
	72,5

	
	favourable
	83
	27,5

	
Vaccination

	Correct and complete
	            200
	66,5

	
	Correct outstanding amount
	85
	28,2

	
	Not vaccinated
	17
	05,3

	



Table II: Distribution of patients according to seizures
	Convulsions
	Effective
	% 

	Types
	  Febrile convulsion  
Non-febrile convulsion
Total 
	218
84
302
	72,2
27,8
100,0

	Location
	Focal points
	64
	21,2

	
	Generalised
Total 
	238
302
	78,8
100,0

	Duration
	< 5min
	179
	59,3

	
	10-14min
	73
	24,2

	
	15-30min
	46
	15,2

	
	> 30min
Total 
	4
302
	1,3
100,0

	Nature
	Simple 
	205
	67,9

	
	Complex
Total  
	97
302
	32,1
100,0

	
Déficit
	Coma 
	235
	77,8

	
	Hemiplegia
	1
	0,3

	
	Mydriasis  
	1
	0,3

	
	No déficit
Total  
	65
302
	21,5
100,0











Table III: Distribution of patients according to etiological diagnosis
	Etiological diagnosis
	Effective
	%

	Malaria
	123
	40,7

	Acute dehydration
	45
	14,9

	Méningitis
	37
	12,3

	 Malaria + Meningitis + Electrolyte Imbalances
	21
	7

	Multifocal infection
	18
	6

	Epilepsy
	14
	4,6

	Hydrocephalus
	12
	4

	Encephalitis
	8
	2,6

	Hyperpyretic convulsions
	7
	2,3

	Stroke
	5
	1,7

	Intracranial expansive process
	4
	1,3

	Low blood sugar
	4
	1,3

	Urinary tract infection
	2
	0,7

	Pneumonia in cerebral palsy
	1
	0,3

	Acute poisoning
	1
	0,3

	Total
	302
	100



Table IV: Distribution of patients according to their outcome
	The patient's prognosis
	           Effective
	% 

	Recovered without sequelae
	158
	52,3

	Recovered with sequelae
	41
	13,6

	Deceased
	73
	24,2

	Abandoned
	30
	9,9

	Total
	302
	100,0




Table V: Relationship between age and patient outcomes
	The patient's prognosis
	Age (month)
	Total

	
	1-12
	13-59
	60-180
	

	Recovered without sequelae
	39
	62
	57
	158

	Recovered with sequelae
	12
	19
	10
	41

	Deceased
	28
	30
	15
	73

	Abandoned
	16
	7
	7
	30

	Total
	95
	118
	89
	302


[bookmark: _Hlk187851093]                             p-value Fischer exacte=0,019.
Table VI: Relationship between etiological diagnosis and patient outcomes
	

Etiological diagnosis
	The patient's prognosis
	Total

	
	Recovered without sequelae 
	Recovered with sequelae
	Deceased
	Abandoned
	

	Malaria
	84
	14
	19
	6
	123

	Méningitis
	11
	8
	11
	7
	37

	Encéphalitis 
	0
	5
	2
	1
	8

	Electrolyte imbalances
	17
	1
	5
	0
	23

	Low blood sugar
	2
	0
	2
	0
	4

	Acute poisoning
	0
	0
	1
	0
	1

	Intracranial expansive process
	1
	0
	1
	2
	4

	Epilepsy
	12
	2
	0
	0
	14

	Acute dehydration
	27
	3
	11
	4
	45

	Hyperpyretic convulsions
	4
	1
	2
	0
	7

	Multifocal infection
	4
	1
	12
	1
	18

	 Malaria + Meningitis + Electrolyte Imbalances
	7
	4
	5
	5
	21

	Hydrocéphalus
	1
	1
	6
	4
	12

	Pneumonia in cerebral palsy
	1
	0
	0
	0
	1

	Urinary tract infection
	2
	0
	0
	0
	2

	Stroke
+


	2
	2
	1
	0
	5

	Total
	158
	41
	73
	30
	302


                             p-value Fischer exacte˂0,0001.





