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Abstract: Here is still no precise definition of non-convulsive status epilepticus in the literature. Although it is characterized
by a change in the patient's baseline neurological status associated with continuous epileptic activity on the
electroencephalogram (EEG), its clinical manifestations are highly variable and may include a more or less profound alteration
of consciousness, behavioral changes, sensory, non-convulsive motor, dysautonomic or cognitive manifestations. The aim of
this study was to determine the clinical, aetiological and therapeutic aspects of status epilepticus at Cocody University Hospital.
A socio-demographic study was carried out to determine the prevalence of status epilepticus according to age, gender and
department at Cocody University Hospital. The hospital prevalence of status epilepticus was 1.1%, with emergency medical
services and neurology departments accounting for 33.33% and 30.56%, respectively. The most common age group was over
60 years, accounting for 25% of patients. Cranioencephalic CT scans in 58 of 72 patients (53.45%) showed no abnormalities of
the brain. However, some patients had recurrent pathologies such as stroke (15.52%), PEIC (13.79%) and encephalitis
(10.34%). This study should be extended to other hospitals to shed light on these important issues. The findings of this study
will contribute significantly to the existing body of knowledge about non-convulsive status epilepticus and will provide
valuable insights into the clinical, etiological, and therapeutic aspects of this condition at Cocody University Hospital.
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pathological conditions that vary greatly in terms of clinical
expression, age of onset, etiology, and prognosis. It is evident
that epileptic status states are very common emergencies.
However, their incidence and prevalence are not accurately
known. Therefore, it is likely that the available data
underestimates the true frequency of the condition. The annual
incidence of convulsive and non-convulsive MEE in France
ranges from 10 to 41 per 100,000 population [31], and is twice
as high in developing countries as in industrialized countries,
ranging from 19.3% to 57.1% [4]. Incidence is higher in
children and adults over 60 [31]. Regarding age distribution, it is
bimodal, with one frequency peak observed in childhood and the
other among those over 60 years of age [10]. Two studies,

1. Introduction

Status epilepticus is the extreme form of an epileptic seizure
and is considered a medical emergency [21]. It is characterized
by continuous or successive seizures without regaining
consciousness for at least 5 minutes [16]. Status epilepticus (SE)
is a frequent occurrence in both known epileptic patients and
patients without epilepsy. However, epileptic status are not a
single entity, or even a homogeneous one, but rather a symptom
with a variety of clinical and electroencephalographic
manifestations, which may or may not be convulsive,
generalized or focal. Known since [7], epileptic status states are
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namely Assi in 2015 and Doumbia in 2013, have been carried
out in inpatient neurology departments. To standardize the
management in our practice; we conducted this study at Cocody
University Hospital. The aim is to investigate the clinical,
etiological, and therapeutic aspects of epileptic status epilepticus
at University Hospital of Cocody.

2. Materials and Methods
2.1. Material

2.1.1. Study Setting

Our study took place in the University Hospital of Cocody.
The University Hospital has several departments dealing with
status epilepticus, including the neurology department, medical
emergencies, paediatric emergencies and intensive care.

2.1.2. Study Population

The study population consisted of patients admitted to
neurology, emergency medicine, paediatrics and intensive
care units. This study was conducted over a one-year period
from 06 April 2021 to 06 April 2022.

2.1.3. Inclusion Criteria

Patients hospitalized in the above-mentioned departments
who presented with status epilepticus were selected for our
study.

2.1.4. Criteria for Exclusion

Patients who presented with an epileptic seizure that did
not meet the diagnostic criteria for status epilepticus and
whose medical records were incomplete were excluded from
our study.

2.2. Method

2.2.1. Type of Study
We conducted a prospective cross-sectional study with
descriptive and analytical aims.

2.2.2. Sampling

The sample was random and included all patients admitted
to the neurology, medical emergency, paediatric emergency
and intensive care Departments of the Cocody University
Hospital during the study period, taking into account the
inclusion and exclusion criteria.

2.2.3. Statistical Analysis

Data entry and analysis of the results were carried out
using Epi-info7 and Excel. All continuous variables are
expressed as averages, and discontinuous variables as
percentages.

3. Results

3.1. Socio-Demographic Data

3.1.1. Prevalence
The prevalence of status epilepticus was calculated at
service level according to age and sex. The hospital

prevalence of status epilepticus was 1.1%.

3.1.2. Prevalence at Service Level

The prospective study of patients presenting with status
epilepticus showed that the majority of patients came from
emergency and neurology departments, with 33.33% and
30.56% respectively. As for intensive care and paediatric
services, we observed a low rate of patients presenting with
mal-epileptic states with 15% and 11% respectively (Table 1).

3.1.3. Prevalence by Age

A study of the prevalence of mal-epileptic states according
to age revealed that the most common age group was over 60
years, accounting for 25% of patients. There was also a
significant proportion of patients aged between 31 and 45
(22.22%) (Figure 1).

3.1.4. Prevalence by Sex
Our study population was predominantly male (54.2%).
The sex ratio was 1.2 (Figure 2).

3.2. Clinical Aspect

3.2.1. Patient History

The clinical study revealed a history of illness among mal
epileptic patients. The majority (40.28%) were victims of
intoxication. In addition to this majority, there were cases of
patients suffering from hypertension (26.76%), epilepsy
(23.6%), or having epileptic parents (18.06%). A minority of
patients also had a history of disease such as diabetes
(15.71%) or HIV (12.50%) (Table 2).

3.2.2. Types of Status Epilepticus Seizures in Patients

We recorded three types of seizures in the patients. A large
proportion of patients (58.3%) had generalized status epilepticus,
while the others had either focal status epilepticus (40.3%) or
convulsive status epilepticus (1.4%) (Figure 3).

3.3. Duration of Seizures

With regard to the duration of the seizures in the patients with
epilepsy, we observed three intervals. Most of the seizures (75%)
lasted less than 5 minutes. Seizures lasting between 5 and 10
minutes and between 10 and 30 minutes, we recorded 5.56%
and 19.44% of patients respectively (Table 3).

3.4. Distribution by Precipating Factor

Regarding the factors triggering epilepticus status, our
results showed that the majority of patients (42%) did not
known the factor triggering the seizures. However, 20% of
patients attributed the onset of seizures to fever, 3% to a
change in or discontinuation of treatment and 2% to a lack of
sleep or the use of toxic drugs (Figure 4).

3.5. Paraclinical Assessment

3.5.1. Cranioencephalic CT Scan

The cranioencephalic CT scan performed in only 58 of the
72 patients revealed that a large proportion of patients
(53.45%) had no abnormalities of the encephalon. However,
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some patients had recurrent pathologies such as stroke
(15.52%), PEIC (13.79%) and encephalitis (10.34%). In
addition, there were rare cases of cortico-subcortical atrophy
(2%), haematoma (1%) and empyema (1%) (Table 4).

3.5.2. Magnetic Resonance Imaging

Magnetic resonance imaging was performed on 17 patients
(23.63%). The results of the various examinations revealed
that the patients generally presented with either a stroke or
neoplasia (37.29%) (Table 5).

3.5.3. Electroencephalography

The electroencephalogram revealed the presence of spike
waves (42.50%), poly-spikes (12.50%) and triphasic waves
(12.50%). Diffuse slow waves (12.50%) and focal waves
(5%) were also observed (Figure 5).

3.5.4. Etiologies
We investigated the aetiologies of status epilepticus in all

Service Numbers Percentage (%)
Medical emergencies 24 33,33
Reanimation 15 20,83
Total 72 100,00
" Female
= Male

Figure 2. Distribution of patients with status epilepticus by sex.

our patients. In adults, the main causes were infectious ey
(35.9%), vascular (17%) and metabolic (13.2%) (Figure 6). =R
In children, the main causes were infectious in 47.4%,
vascular in 15.8% and malformative and toxic in 10.5% .
(Figure 7). g 403%
S
=
3.5.5. Treatment and Progress 3
| :
(i). Treatment
All our patients have received less than one antiepileptic
drug. For the first-line antiepileptic drug, diazepam was used 1.4%
in 69.44% of patients, clonazepam in 11.11%, followed b
. & oL p 0/ o P . .A)’ y MEE focal Generalize MEE  No convulsive MEE
midazolam in 4.17%. Second-line antiepileptic treatment was
mainly sodium valproate in 58.33% of patients (Table 6). Figure 3. Distribution by type of crisis.
(ii). Evolution
The average length of hospital stay in our study was 16 Therapeutic modification M 4,2%
days, with extremes ranging from 02 to 43 days. Death
occurred in 29.1% of patients (Figure 8). Among the factors Slecp deprivation W 2,8%
associated with mortality, vascular aetiologies in children £ .
L. . . . < Drugs or toxins B 28%
were significantly associated with mortality (Table 7). &
Bo
'g Others factors [N 27,8%
= None  [NsB,3%
[ < Stopping antiepileptic drugs N 42%
Q
-g 0 5 10 15 20 25 30 35 40 45
2 Numbers
Other factors: fever, stress
Figure 4. Distribution of seizures by triggering factor.
3=15 16=30  31=45 46=59 26 Table 2. Distribution of patients based on medical and surgical history.
Age group
Previous history Numbers Percentage (%)
Figure 1. Status epilepticus patients by age group. Familial epilepsy 13 18,06
Epileptic 17 23,6
Table 1. Patient distribution by reception department. Intoxication * 29 40,28
Heart disease 1 1,39
Service Numbers Percentage (%) Traumatic injury 4 5,63
Neurology 22 30,56 HIV 9 12,50
Paediatric emergencies 11 15,28 Psychological and developmental 8 11,11
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Previous history Numbers Percentage (%) Antiepileptic treatment Numbers Percentage
HTA 19 26,76 Carbamazepine 16 22,22
Diabetes 11 15,71 Leviteracetam 8 11,11
Stroke 8 11,43 Lamictal 1 1,39
L . . o Sodium Valproate +Carbamazepine 2 12,50
Intoxication*: alcohol, tobacco, traditional toxins, and illicit substances Sodium Valproate + Phénobarbital 7 48,33
Sodium Valproate + Leviteracetam 2 25,00
Table 3. Patient distribution by status epilepticus duration. eIl S —
Episode length (minutes) Numbers Percentage (%) General anaesthesia 14 19,44
<5 minutes 54 75,00
5-10 mn 4 5,56
10-30 mn 14 19,44 = Indeterminate
Total 72 100,00 « Inflammatory

Table 4. Distribution of patients by results of cranioencephalic CT scan.

Cranioencephalic CT scan results Numbers Percentage (%)
Stroke 9 15,52
Cortico-subcortical atrophy 2 3,45

Empyema 1 1,72

Subdural haematoma 1 1,72

Subdural haematoma 1 1,72
Encephalitis 6 10,34

PEIC 8 13,79

Normal 31 53,45

Total 58 100,00

Table 5. Distribution of patients by magnetic resonance imaging results.

Cranioencephalic MRI results Numbers Percentage (%)
Stroke 7 41,18
Normal 1 5,88
Encephalitis 1 5,88
Malformation 2 11,76
Neoplasia 6 35,29
Total 17 100,00
Poly tip [N 12,50
Wave tp [ 42,50
Peak NN 12,50
Triphasic wave _ 12,50
Slow in focus - 7,50
Slow diffuse [N 12,50
0 5 10 15 20
EEG abnormalities

Figure 5. EEG abnormalities.

Table 6. Distribution of patients by type of anti-epileptic medication

1.9% 1.9%

Serage or alcohol intoxication

Cerebral tumour
(Primary or secondary)

Infectious

Drugs or toxins

Metabolic disorders

Vascular

Figure 6. Distribution of patients by aetiology in adults.

r'

= Other etiologies (Stroke)
= Inflammatory

m Toxic

= [ndeterminate

= Malformation

= Infectious

= Neoplasia

Figure 7. Distribution of patients by etiology in children.

initiated.
Antiepileptic treatment Numbers Percentage = Alive = Dead
Anti-epileptic drug 1st intention (n=72) Figure 8. Distribution by patient outcome.
Diazepam 50 69,44
Clonazepam 8 11,11 Table 7. Childhood etiologies associated with mortality.
Midazolam 3 4,17
Diazepam+ Midazolam 11 15,28 Mortality

? ETIOLOGY R [95¢
Basic anti-epileptic drugs (2nd line) (n=72) OLoG YES NO P OR [95%]
Lacosamide 1 1,39 Vascular 2 1 0,04 14[0,8-235]
Sodium Valproate 42 58,33 Infectious 1 8 0,67 0,6[0,1-6,6]
Phenobarbital 12 16,67 Toxics/drugs 0 2 0,38 -
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Mortality

ETIOLOGY YES NO P OR [95%]
Inflammatory 1 0 0,09 -
Neoplasia 1 0 0,09 -
Malformations 0 2 0,38 -
Undetermined 0 1 0,55 -

4. Discussion
4.1. Sociodemographic Characteristics

The hospital prevalence in our study was low (1.1%). Data
on the epidemiology of status epilepticus are rare in Africa.
Most data are from hospital series. In Madagascar, Raveloson
et al. reported a prevalence of 5.28% [35]. In Guinea, [9]
reported a prevalence of 10.86%. This low prevalence rate
could be explained by the fact that our patients were recruited
from a single university hospital. The mean age of our
patients 36.5 + 25.48 years is close to that reported by [13]
who reported a mean age of 37.1 years in their 2013 study.
However, mean ages of 34.6, 44.5 and 47.7 years were found
in Burkina Faso [22], Madagascar [35] and Guinea [9]
respectively. These different studies confirm that the young
population is the most affected. In contrast to Sub-Saharan
Africa, in the developed country series, MEE seems to be
more common at the extreme ages of life, and affecting more
people in the under 2 to 10 and over 60 age groups [14]. A
male predominance of MEE has been observed in the most
studies [17], California [42, 11], including our own, without
any real explanation being found [14].

4.2. Clinical Characteristics

In series from Sub-Saharan Africa, a history of epilepsy
has been observed in very different proportions ranging from
9.9% to 33% [13], including our own with a proportion of
23.61%. However, in European studies, the Germany
prospective study [19] found 50% epilepsy. The Swiss study
found 43% of patients known to have epilepsy [10], while the
Italian study found 39% with epilepsy [41]. The American
study in Virginia found a history of epilepsy in 42% [11].
This difference suggests a different aetiological profile of
MEE in sub-Saharan Africa compared with developed
countries and maybe related to an underestimation of the
history of MEE patients, which is most often based on patient
or family reports relatives in the absence of documented
evidence [27]. In the medical and surgical history,
intoxication was present in the majority of cases (40.28%),
followed by hypertension (26.76%). This notion of
intoxication seems to be ignored in some studies, but it
represents an important triggering and facilitating factor,
responsible for the occurrence of status epilepticus. In our
study, the semiology of MEE was dominated by generalized
attacks in 58.3% of cases. Our results are similar to those of
[13, 22, 25, 39], who found a predominance of generalized
attacks in 70%, 41.4%, 78.8% and 74% respectively. This
confirms the predominance of this type of seizure, which is
unanimously reported in studies from sub-Saharan Africa. In
series from developed countries, the semiology of MEE was

dominated by focal seizures in two-thirds to three-quarters of
cases [10], whereas in sub-Saharan Africa, low proportions
of focal seizures were reported, ranging from 9.1% to 47.8%
[13], compared to 40.8% in our series. This could be
explained by methodological differences between the studies,
as some included only convulsive seizures and others only
generalized convulsive seizures, excluding non-convulsive
seizures. In our study, focal seizures with secondary tonic-
clonic bilateralisation accounted for 2.78% of all EMEs; this
rate is low compared with studies from developed countries,
which reported 19.3% of cases in Germany, one third of
cases in Switzerland, 43% in the United States and two thirds
of cases in Italy [10]. This low rate in our study compared
with series from developed countries could be explained by
the fact that this focal form with secondary bilateralisation is
underdiagnosed because it is most often seen in the
generalized convulsive phase; the focal onset is sometimes
not recognized or ignored and therefore confused with tonic-
clonic generalized epileptic seizures. CT scans were
performed in 58 patients, of whom 31 (53.45%) had a normal
result; magnetic resonance imaging was performed in 17
patients, of whom 7 (41.18%) had suffered a stroke. We note
that more patients underwent cerebral CT than cerebral MRI,
which could be explained by its affordability for our patients.

4.3. Electrophysiological and Aetiological Data

Although EEG is not necessary for the diagnosis of GCTE,
it should be performed as soon as possible if MEE is
suspected, especially in patients with  epilepsy,
benzodiazepine  withdrawal, persistent disorders of
consciousness after a seizure, or brain injury with fluctuating
neurological symptoms [38]. In our study, the actiologies
were dominated by infectious causes in 35.9% and 47.4% of
adults and children, respectively. According to the literature
review, the actiologies of EME in sub-Saharan Africa are
dominated by infectious causes, acute central nervous system
(CNY) infections and acute febrile cerebral infections. Acute
CNS infections accounted for 78.5% [28], 68% [22], 46.2%
[13], 41.5% [2] and 36.1% [30] of the causes of EME in
Congo, Senegal, Cote d'lvoire, Nigeria and Ethiopia
respectively. However, the Guinean and Kenyan studies
reported lower rates of acute central nervous system (CNS)
infections at 14.4% (Mendes et al., 2016) and 8% of cases
respectively [35]. The acute CNS infections that cause most
seizures and EMEs in developing countries are acute
bacterial meningitis, acute viral encephalitis, neuromalaria
and neurocysticercosis [37]. Other relatively common causes
are dominated by vascular causes, imbalance in antiepileptic
treatment and metabolic disorders [28]. The vascular causes
are a relatively common cause of MEE in sub-Saharan Africa:
12.6% in Ethiopia [30], 14.6% in Nigeria [2], and 17% of
causes in our study. With the exception of the studies by [9]
in Guinea and [13] in Cote d'Ivoire, where vascular causes
represented 46.7% and 46.2% respectively. The high
incidence in developing countries, favoured by ecological
conditions, low socioeconomic levels and low vaccination
coverage, could explain the predominance of infectious
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causes. In developed countries, the top three causes of
seizures in adults are brain injury (stroke in 80% of cases) in
19%, withdrawal or acute alcohol intoxication in 18% and
underdosing of antiepileptic drugs in 17% [20].

4.4. Therapeutic and Developmental Data

Numerous  professional  societies  have  issued
recommendations, all of which have in common the
establishment of a therapeutic algorithm consisting of first-
line benzodiazepine-based treatment, second-line treatment
and treatment of refractory status epilepticus (RSE). All our
patients received adjunctive antiepileptic drugs for the first
epileptic seizure. Diazepam was used in 69.44% of our
patients, compared with 11.11% for clonazepam and 4% for
midazolam. In Guinea, [9] showed in their study that the
first-line treatment was benzodiazepine alone in 93.33% of
cases. The efficacy of first-line benzodiazepines is the area
that has been the subject of the highest quality clinical trials.
They have all shown that benzodiazepines are at least as
effective as other therapeutic classes, with a rapid onset of
action and very good tolerability, including after reinjection 5
to 10 minutes after failure [6].

It is therefore recommended that a protocol service be
established to support the healthcare team [31]. Strict
application of a first-line protocol would increase the chances
of resolving a generalized MEE by a factor of 6.8 [3]. This is
all the more important as the recommendations are unlikely
to be followed spontaneously in everyday practice [18].

Injectable second-line treatment was only available with
phenobarbital in our study. 12 patients received injectable
phenobarbital; the most commonly used second-line
treatment was sodium valproate in 42 patients (58.33%). The
treatment regimen in the 2018 French, Formalised Expert
Recommendations (RFE) proposed valproate, phenytoin and
phenobarbital at equivalent levels, with a small reservation
for levetiracetam, "given an evaluation considered to be less"
[32]. According to the literature, approximately 20% of
EME:s progress to EMER and 13% to larval EME [29]. In our
study, MEE was refractory in 19.44% of patients. The
average length of hospital stay in our study was 16 days, with
extremes ranging from 02 to 43 days. Seizures resolved on
treatment in 70.8% of patients. Mortality occurred in 21
patients (29.1%); the majority of patients died of sepsis (11
patients), which explains the predominance of infectious
aetiologies in our study. The mortality rate in our study is
lower than in the study by [9], who found a mortality rate of
43.33%. The high mortality in their study could be because a
3rd line treatment consisting of general anaesthesia was not
considered in any of these patients.

5. Conclusion

MEE is a therapeutic and diagnostic emergency that
requires vigorous management based on pre-established
protocols. At Cocody University Hospital, MEE mainly
affects patients over 60 years of age, with generalized forms
dominating the clinical picture and infectious causes

dominating the aetiology in both adults and children. The
mortality rate of MEE remains high. The prognosis of
patients depends on the quality and speed of treatment, which
can be improved by the prevention and effective treatment of
meningoencephalitis and vascular accidents, and by early and
effective resuscitation.
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