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Abstract
Status epilepticus (SE) in childhood is a life threatening condition with serious risk of neurological sequelae and
constitutes a medical emergency. The aim of this study is to provide data on the prevalence, aetiology and outcome
of status epilepticus in children at the Wesley Guild Hospital, Ilesa, South-West Nigeria. We prospectively studied all
the 276 children who were admitted with convulsion over a period of seven months, out of which 39 (14.1%) had
status epilepticus. The cause of status epilepticus in 82.1% of the patients was cerebral malaria; other causes were
febrile convulsion, meningitis, seizure disorders and head injury. The mortality and morbidity (neurologic sequelae at
discharge) in this study were 23.1% and 33.3%, respectively. Mortality and morbidity were significantly higher in
children who had status epilepticus compared to those who convulsed but did not have status. (χ2=33.773, df=1,
p<0.001), (χ2=43.991, df=1, p<0.001).
In conclusion, morbidity and mortality of SE is high and control of malaria will most likely reduce the prevalence
and improve the outcome of SE in this environment.

Keywords: Status epilepticus; Prevalence; Outcome; Neurologic
sequelae

Introduction
Status epilepticus is defined as a continuous convulsion lasting more
than 30 min or the occurrence of serial convulsions between which
there is no return to consciousness for a period greater than 30 min
[1-4]. Status epilepticus in childhood is a life threatening condition
with serious risk of neurological sequelae and constitutes a medical
emergency [2,4,5]. According to the Canadian Paediatric society the
commonest cause of status epilepticus is prolonged febrile convulsion
[6]. This may not be so in Africa where infectious conditions such as
cerebral malaria and meningitis are relatively frequent causes of
convulsion [7-9]. Exposure to falciparum malaria increases the risk of
status epilepticus [10]. In fact, Newton and Kariuki concluded that
malaria is the most cause of status epilepticus in malaria endemic areas
[10]. Central nervous system (CNS) infections may predominate in
children with fever and cerebral malaria can be a common cause in
malaria endemic area [11-13]. Other causes of status epilepticus
include epilepsy, head trauma, intoxication, tumors, metabolic
disorders, haemorrhage, drug withdrawal, hypoglycaemia and
structural abnormality of the CNS [10,14,15].
There is paucity of data on the prevalence of status epilepticus
locally, but in the study by Idro et al. in Kenya, 98 (10.9 percent) of the
children seen with convulsion had status epilepticus and falciparum
malaria was the main illness in 56 (57.1 percent) of the patients [8].
Although it is believed that the prevalence of SE in Africa is high,
published data on prevalence in the continent are few [8,10]. The
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hospital-based cohort study carried out in Kenya reported a minimum
incidence of 35/100,000/year in children between the ages of 0-13 year
[16]. This is referred to as the minimum incidence since a proportion
of the children with SE will die before reaching the hospital, and others
will be treated in private hospitals [10,16]. The incidence of convulsive
status epilepticus in London, UK, has been reported as 18-20 per
100,000 per year in children less than 16 years old [17]. A hospitalbased study involving 22 states in the United States of America 4
reported a prevalence of 0.083 percent. The incidence of SE in SubSahara Africa is higher and this may be due to the presence of malaria
and other CNS infections, and late presentation in the hospital for
treatment when children have fever or are convulsing [8,10,16].
There is little agreement between hospital protocols when treating
status epilepticus in children [18]. In many African hospitals,
antiepileptic drugs available for the treatment of SE are limited mainly
to diazepam and phenobarbital, and supply is sometimes erratic
[10,19].
Convulsive status epilepticus is associated with significant mortality
and morbidity [10,12,17,20,21]. Morbidity and mortality are highest
with SE associated with CNS infections, which is the most important
cause of SE [22]. Although, it is commonly agreed that outcome is
primarily a function of underlying aetiology, there is still much
controversy as to which other factors such as age, duration, treatment
or CSE itself, modify the outcome [12,21,23,24]. Where there has been
no acute or progressive central nervous system insult, morbidity and
mortality are low [4,5,17,20,25-27]. Failure to diagnose and treat status
epilepticus in a prompt and accurate manner has been shown to result
in significant overall mortality and neurological morbidity [17,23,28].
The mortality in Sub-Saharan Africa is higher than in the resource-rich
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countries. This may be due to the delay in presenting to hospital, poor
management of SE in hospital and the underlying aetiology, lack of
infrastructure or transport may further delay presentation to the
hospital [16,23,29]. There are limited facilities and staff to manage
patients in many hospitals in Africa. Status epilepticus was found to be
independently associated with neurological deficit at discharge as well
as with mortality in children with acute seizures [8] The morbidity and
mortality associated with status epilepticus is much higher developing
in developing and resource-poor countries than it is in developed
countries [10,12,16,17,21,29].
The prevalence of SE is high in Africa and the major cause is
infection especially malaria and meningitis. The outcome of SE
particularly in Africa could be improved through adequate malaria
control, prevention of CNS infections especially meningitis,
appropriate early management of seizures, education, development of
appropriate guidelines, and provision of appropriate facilities and
infrastructure [8,10,16].
We assess the prevalence, aetiology and outcome of SE in children
admitted with convulsion in a tertiary centre in Nigeria, a malaria
endemic area.

Subject and Methods
This prospective, cross-sectional study was conducted at the
Children Emergency Room of the Wesley Guild Hospital (WGH) Ilesa,
of Obafemi Awolowo Teaching Hospital Complex (OAUTHC), Ile-Ife.
Permission for the study was granted by the Ethics and Research
Committee of the hospital. For each child, verbal and written informed
consent was also obtained from the parent (s) or the accompanying
relative (s). A study proforma designed to document pertinent
historical information and findings on physical examination was
completed for each patient. All the children with convulsions were
reviewed. Only those who fulfilled the criteria for status epilepticus
and gave informed consent were recruited.
The duration of convulsion, number of episodes of convulsion,
duration of unconsciousness, previous convulsion with or without
fever and use of antiepileptic drugs were noted. History of fever and its
duration, eye discharge, body rash, passage of loose stool were also
noted. Investigations carried out on the children with convulsions
included packed cell volume, blood film for malaria parasite, blood
chemistry, random blood sugar, lumbar tap for cerebrospinal fluid
analysis and others like skull radiograph as indicated [1]. Lumbar tap
was done in all the children according to the departmental protocol.
The main objectives of treatment of the children were support of
vital functions following ABC principles of resuscitation, termination

of seizures and identification and treatment of causal or precipitating
factors [24]. Associated problems and complications were also
identified and treated. Convulsions were treated acutely with deep
intramuscular paraldehyde or intravenous diazepam. A convulsing
child is given intravenous (IV) diazepam 0.2 mg/kg at a rate not
greater than 2 mg/min or deep intramuscular (IM) paraldehyde at 1
ml/kg to a maximum of 5 ml, whichever was immediately available. If
the seizures were continuing at 10 min, intravenous (IV) diazepam or
deep intramuscular (IM) paraldehyde, whichever was not given
initially was given. Seizures continuing at 20 min, phenobarbitone 15
mg/kg slow IV loading dose then at 2.5 mg/kg 12 h and IM
paraldehyde. If seizures were continuing at 30 min, diazepam infusion
in normal saline or 5% dextrose water at 0.2 mg/kg/h. Bearing in mind
the risk of respiratory depression, resuscitation trolley was made
available on hand while the anaesthetist was invited. If seizures
duration is more than 40 min, induce general anaesthesia using
thiopentone 4 mg/kg and transfer to intensive care unit. Patient was
closely monitored by repeated physical and neurological examinations.
The outcome in this study included death, discharged with or
without neurologic deficits and discharged against medical advice.
Examinations for neurologic deficits were done at discharge. Data were
analysed using the SPSS for Window software version 16 package.
Means and standard deviations (SD) were computed and where
necessary, comparisons of means were done using the Student’s “t” test,
while proportions were compared using the Chi square (χ2) test with
Fishers exact probability test used as appropriate. Values of p<0.05
were accepted as statistically significant.

Results
During the period of the study, 880 children were admitted into the
Children Emergency Ward out of which 276 had convulsions. Of the
276 with convulsions, 39 (14.1%) had status epilepticus consisting of
22 (56.4%) boys and 17 (43.6%) girls. Those with status epilepticus
were 4.4% of the total admissions during the study period. The age
range of the children with status epilepticus is 4 to 96 months 18.0
(19.45), mean (SD) and 20 (74.4%) of them were less than three years.
Of these 39 children with SE, 35 (89.7%) had series of convulsions with
failure to regain consciousness for a period longer than 30 min inbetween convulsion, three (7.7%) had single convulsion lasting for
more than 30 min and one (2.6%) patient who had two episodes of
convulsions; in which the second episode lasted for more than 30 min
though he regained consciousness in-between the episodes. The
diagnosis in the children with SE is as shown in Table 1. All the 3
children with the diagnosis of febrile convulsions were found to have
malaria.

Diagnosis

No. of patients (%)

Cerebral malaria

30 (76.9)

Febrile convulsion

3 (7.7)

Meningitis

2 (5.1)

Seizure disorder

2 (5.1)

Afebrile seizure

1 (2.6)

Head injury

1 (2.6)
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Total

39 (100)

Table 1: The diagnosis in children with status epilepticus.

The outcome in the children with status epilepticus
Four of the 39 patients with SE had hypoglycaemia out of which 3
(75%) died. Seventeen (43.6%) of the 39 children had anaemia that
required blood transfusion. Out of the 17 patients requiring blood
transfusion, six (35.3%) died, six (35.3%) were discharged with
neurologic deficits and 5 (29.4%) were discharged home without
neurologic deficits.
Of the 39 children with status epilepticus, one (2.6%) discharge
against medical advice, nine (23.1%) died, 13 (33.3%) developed
neurologic sequelae while the remaining 16 (41.0%) were discharged
home without obvious neurologic sequelae. Compared with three
(1.3%) of the remaining 234 children who had convulsion but without
status epilepticus that died, a significantly higher proportion of
patients with status epilepticus died (χ2=33.773, df=1, p<0.001). Also,
in terms of development of neurologic deficit; 13 (44.8%) of the 29
survivors with status epilepticus and 13 (5.6%) of the remaining 231
children without status epilepticus had neurologic deficit. This
difference was also significant statistically (χ2=43.991, df=1, p<0.001).
None of the children in this study required the induction of general
anaesthesia to control the convulsions. None was managed in the
intensive care unit because of its non-availability.
The diagnoses in the children that had neurologic deficits were
cerebral malaria and meningitis. Eleven (84.6%) had cerebral malaria
while the remaining two had meningitis. The neurologic deficits found
were regression of the attained developmental milestones in six
(46.4%) of the children. Other deficits found were cortical blindness,
deafness, spasticity and facial nerve palsy. All the nine children that
died had cerebral malaria. The deaths occurred within four days of
admission, out of which two-third occurred within 48 h of admission.

Autopsy
Autopsy was requested for the patients that died in the study, but
none of the parents/caregivers gave consent. They all said that it was an
exercise without any benefit to them since the child in question was
already dead. Eight of them further said that autopsy was an additional
loss as they were required to pay for the procedure, while two refused
for religious reasons.

Discussion
Status epilepticus is a neurologic emergency which is associated
with significant morbidity and mortality when it is not promptly and
adequately managed [10,12,17,23,28]. Status epilepticus is believed to
be common in Africa but published data is sparse. This prospective
study of prevalence, aetiolgy and outcome of status epilepticus in
children admitted into a tertiary hospital in South-Western Nigeria
was embarked on for this reason. The majority of the children studied,
94.9% were under-5years while 17.9% were infants and there were
more males. This is similar to the findings from earlier works [29,30].
The prevalence of status epilepticus among the 880 children ward
admission in this study is 4.4%. This is comparable to the 2.0%
reported by Idro et al. in Kenya but higher than the 1.3% obtained
another study in Uyo, Nigeria [8,30]. The lower value in Uyo study is
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probably due to data loss as it was a retrospective study. A prospective
cohort study in Kenya reported an incidence of 35/100,000 [16]. The
prevalence of status epilepticus in London is 18-20/100,000/year a rate
similar to that in other developing countries [17,24]. Another
paediatric inpatients data-based study from the US reported a
prevalence of 0.08% [31]. The prevalence of status epilepticus in subSaharan is higher than that of other continents such as Europe and
America. The larger burden is thought to be caused by an increase in
the incidence of risk factors such as perinatal insults and parasitic
disease [16,32]. The incidence of 35/100,000 reported from Kenya may
be an underestimation since a proportion of these children will die
before reaching the hospital and others would have been treated in
private clinics [8,16].
The commonest aetiology of status epilepticus in this present study
is malaria. Complicated malaria was the cause of status epilepticus in
84.6% of the 39 children with status epilepticus. These complications
were cerebral malaria and febrile convulsions. This high percentage
contributed by malaria in the present study is in agreement with the
reports of several other studies where 53%, 57.1%, 70.3%, 92% of status
epilepticus has been attributed to malaria [8,16,30,33]. The pathologic
hallmark of falciparum malaria is the sequestration of parasitized red
blood cells in the deep microvasculature of the deep organs
particularly the brain leading to local ischaemia and hypoxia [10].
Other aetiologies of status epilepticus found in the present study,
meningitis, seizure disorder, afebrile seizure and head injury, have also
been reported by other authors [30]. In sub-Saharan Africa, Nigeria
inclusive, infections especially malaria and meningitis remain the
leading causes of status epilepticus in the present study, 89.7% of status
epilepticus were attributed to infections. The outcome in children with
SE is close related to the aetiology of seizures and duration of
convulsions [12,20,21,23,25]. Efforts to reduce the prevalence of
malaria will therefore translate into reduction in the prevalence of
status epilepticus and its attendants problems.
The mortality rate among the children with status epilepticus in the
present study is 23.1%. This is similar to the mortality rate of 19.2%
reported from another study in Nigeria 30, 15% reported in Kenya and
the 30.0% reported from India [8]. A mortality rate of 13.0% was
reported from another resource-poor country of Honduras while a
mortality rate of 9.3% was reported in Iran [23,34]. The mortality rates
reported from the developed countries ranging from 0-3% is much
lower than that obtained in this study [21]. The outcome of status
epilepticus is still poor in Nigeria and in sub-Saharan Africa due to
several factors [17,29,31,35,36]. The higher mortality rates in these
resource poor countries may be attributed to delays in accessing
treatment and lack of skills and facilities such as intensive care units,
infusion pumps and ventilators, unorthodox cultural practices before
presentation in the hospitals and poor infrastructure, prevalence of
parasitic diseases, non-availability of appropriate and effective drugs
[10,16,19,23,29,30,37]. Another contributor to the poor outcome in
Africa may be the prolonged duration of anoxia from prolonged
seizure activity which may be associated with status epilepticus and
may lead to irreversible cerebral injury. [17,24]. The need for early
presentation of the children with convulsion to the hospital for prompt
diagnosis and treatment to reduce the duration of convulsion cannot
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be over-emphasized especially when convulsion at home does not
spontaneously stop within few min [8,16,30]. The presence of
hypoglycaemia is found to be significantly associated with the risk of
death in this study. This is in agreement with the finding by Idro et al.
[8] in Kenya and Loddenkemper et al. in US [31]. A third, 33.3% of the
children in this study developed neurologic deficits [31]. This high
morbidity rate is similar to 33% found in Korea children and 56.3% in
India [38]. Other studies have reported lower rates of 6-15% [20].
Recent reports from the developed countries is that the outcome of
status epilepticus is improving with early recognition, adequate
monitoring and appropriate care, unfortunately, same cannot be said of
the developing countries where the health system is still faced with a
lot of challenges [16,21,23,29,30,39,40]. Status epilepticus has been
found to be significantly associated with risk of developing
neurological sequelae and death. Mortality is also closely related to the
cause of the status epilepticus [12,20,21,25,31]. The neurologic deficits
found in this study were regression of the attained developmental
milestones in six (46.4%) of the children. Other deficits found were
cortical blindness, deafness, spasticity and facial nerve palsy. Other
authors have also reported similar deficits [8.]

Conclusion
In conclusion, status epilepticus is common and potentially
dangerous disorder in children with convulsion. The main aetiology in
Nigeria is complicated malaria because of endemicity of malaria. The
associated mortality and morbidity is also unacceptably high due to
several reasons already highlighted. Prevention of malaria and its
complication of cerebral malaria will reduce the burden of status
epilepticus in Nigeria. This study may be limited by the fact that the
diagnosis of cerebral malaria was only clinical.
There should also be continuous health education of the populace
on the importance of early presentation in the hospital when children
are ill or convulsing for appropriate management. There is also need to
local guidelines on management of status epilepticus and provision of
appropriate facilities in health institutions.
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