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treatable causes are paramount in the management of SE. Thus, increased awareness of
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presentation, etiologies, and treatment of status epilepticus SE is central in the practice of
critical care medicine. However, there is a paucity of information on SE from Nigeria.
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Objective: We evaluated the clinical profile and predictors of one-month outcome in a group
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of Nigerian patients with SE.

Predictor

Methodology: Patients with SE were recruited from the medical, high dependency unit,

Outcome

intensive care unit and accident and emergency departments of a tertiary hospital from

Status epilepticus

2008 to 2013. The outcome was assessed using Glasgow Outcome Score (GOS). The

Nigeria

outcome, which was categorized into dead (GOS ¼ 1) or alive was analyzed in a multivariate logistic regression model.
Result: A total of 76 patients was studied. The four most common underlying etiologies
were stroke, antiepileptic drug (AED) non-compliance, CNS infections and metabolic
derangement. Fifty-nine (77.6%) patients survived. Duration of seizure, delay in initiation of
treatment (Odd ratio (OR) ¼ 4.4, 95% CI ¼ 1.17e16.56), refractory status epilepticus
(OR ¼ 87.1, 95% CI ¼ 12.94e781.1) were significantly associated with death. On multivariate
analysis, however, refractory status epilepticus remained an independent predictor of
death.
Conclusion: Our study showed that the most common underlying etiologies in SE were
stroke, antiepileptic drug non-compliance CNS infections and metabolic derangement.
Duration of seizure, delay in treatment and refractory the SE were significantly associated
with death, but refractory seizure was an independent predictor of death in SE.
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Introduction

Status epilepticus (SE) is a potentially life-threatening medical
and neurological emergency. It can occur from a variety of
insults to the central nervous system.1 In the United States of
America, status epilepticus is a major neurologic emergency
that affects 50,000e60,000 people annually2 and in Nigeria it is
a common cause of neurologic admission.3,4
Generally, certain etiologies of status epilepticus have been
found to be associated with a worse outcome than others.5,6
Some studies have suggested that the etiology of SE may
affect the response of a patient to antiepileptic drugs7 while
others reported that status epilepticus of longer duration
carries a less favorable outcome.5
In addition, the age of the patient, female gender and time
elapsed from onset to treatment have been reported as prognostic factors.8,9 Information about clinical characteristics
and etiology as well as drawing the attention of the clinicians
to whether early symptoms and signs correlate with outcome
of SE is desirable. Such information is essential if clinicians
are to identify those SE patients that are more likely to recover
with proper therapy.
However, to the best of our knowledge, such clinical study
highlighting the etiology and predictors of outcome of status
epilepticus in adult Nigerians has not been conducted.
Against this background, we investigated the demographic
data, clinical features and etiology as well as independent
predictors of death among patients who were admitted with
SE in a tertiary hospital in North western Nigeria.

2.

Methods

In this prospective observational study, adults with a diagnosis of SE, admitted to the emergency unit, medical wards
and intensive care unit of a tertiary hospital in North western
Nigeria were recruited. The study was conducted over a period
of 5 years (2008e2013).
SE was defined as continuous seizure activity lasting
30 min or more or recurrent seizure activity lasting 30 min or
more without a full return of consciousness. Electroencephalography (EEG) was not a prerequisite for diagnosis.
Seizure types were categorized according to the International Classification of Epileptic Seizures, based on information from eyewitnesses, nursing and physician staff.10 The
seizure episodes were classified as overt generalized convulsive, non-convulsive, partial motor SE.
Onset of SE was based upon observations of eyewitnesses
or physician and nurses' observations for in-hospital status
epilepticus. Patients who did not meet the definition of SE
were excluded.
The etiology was defined as the presence of a remote or
acute symptomatic injury that was assumed to have caused
the episode. In line with previous studies, etiologic causes
were categorized as drug non-compliance, cerebrovascular
disease, central nervous system infection, toxic-metabolic
disorders, trauma, tumors and idiopathic.2,11 The etiology
was considered idiopathic if there was no clinical, laboratory
or radiological evidence sufficient to support a specific cause.

All the patients were treated in accordance with the hospital management guidelines on SE12 which was based on
published recommendations13,14 with intravenous diazepam
followed by phenytoin loading of 15e20 mg/kg as first line
anti-convulsive therapy and phenobarbitone as the second
line AEDs. No response to first and second line AEDs was
considered refractory SE.
In this study, the clinical end point was defined as return of
consciousness in the case of non-convulsive status epilepticus
(NCSE) and return of consciousness as well as the cessation of
convulsions in the case of convulsive status epilepticus (CSE).
Response to antiepileptic drugs were defined as the
cessation of status epilepticus for at least 12 h after completion of drug administration. Delay in treatment was defined
here as initiation of AED 30 min after the onset of SE as reported by eyewitnesses or medical personnel.15 Patient outcomes, recorded in all patients at the time of discharge, were
defined in accordance with GOS.16 Outcome was categorized
into dead (GOS ¼ 1) or alive.15 All patients, including those
patients with idiopathic cause, were discharged on maintenance AED. The patients were followed-up on a daily basis.
Analysis of data was carried out using the “Statistical
Package for Social Sciences” (SPSS) program for Windows
version 16.0 (SPSS Inc., Chicago, IL). The numerical variables
(age and duration of seizure) did not pass normality tests
(ShapiroeWilk and Kolmogorov Smirnov), and hence, were
described using range and median. Categorical variables were
compared using Chi-square or Fisher exact test. Because the
numerical data (duration of seizures) were not normally
distributed, the Man Whitney U test was used to compare their
median in the survivor and dead patients while Kruskal Walis
test was used in the case of comparison of greater than two
groups. Post hoc analysis was conducted using Dunn's test.
The predictive factors for poor outcome were determined
using the multivariate logistic regression model adjusting for
age, gender, pre-existing epilepsy, seizure type, delay in
treatment and etiology. P < 0.05 was considered a statistically
significant level.

3.

Result

A total of 76 patients was recruited for the study. Their age
ranged between 16 and 85 with a median age of 50 years. They
comprised 45 (59.2%) males and 31 (40.8%) females. Eighteen
(23.7%) patients had pre-existing epilepsy. Delay in initiation
of treatment was present in 18 (23.7%) patients. Status epilepticus was refractory in 17 (22.4%). The most common etiology was stroke (28.9%), followed by AED noncompliance,
CNS infections, metabolic causes, CNS tumor and idiopathic
accounting for 21.1%, 19.8%, 15.7%, 9.2 and 5.3% respectively
(Table 1). Seizure types recorded in the patients were generalized tonic-clonic in 54 (71.1%) patients, simple partial in 13
(17.1%), non-convulsive (complex partial seizure) in 6 (7.9%)
and secondarily generalized 3 (3.9%).
The median duration of SE was 3.7 h (range; 1e72 h). All the
patients had intravenous diazepam, 67% of the patients had
phenytoin, and 56% of the patients had other AEDs.
Eight (10.5%) patients were admitted into the Intensive
Care Unit (ICU). Fifty-nine (77.6%) patients survived. When the
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Table 1 e Etiology of status epilepticus (SE).
Etiology
Stroke
Metabolic
Hypoglycemia
Hyperglycemia
Uremia
Hyponatremia
CNS Infection
Pyogenic meningitis
Tuberculous meningitis
Encephalitis
Idiopathic
AED noncompliance
CNS tumor
Total

Frequency

Percentage (%)

22
12
5
3
2
2
15
8
3
4
4
16
7
76

28.9
15.8
6.6
3.9
2.6
2.8
19.7
10.5
3.9
5.3
5.3
21.1
9.2
100

median duration of seizure was compared across GOS score,
overall, the difference was statistically significant (P < 0.0001),
however, post hoc test (Dunn's test) showed that the patients
with GOS 1, 3, 4 against GOS 5 accounted for the difference
(Fig. 1).
On bivariate analysis, age of the patients, gender, preexisting epilepsy, seizure type and etiology of the seizure
were found not to be associated with death while duration of
seizure, delay in treatment, refractory status epilepticus were
significantly associated with death (Table 2). On multivariate
analysis, only refractory status epilepticus remained an independent predictor of death (Table 3).

4.

Discussion

Status epilepticus is a neurologic and medical emergency.
Considering the significant risk of mortality, particularly in
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the developing world, and the possibility of successful therapeutic intervention, prompt identification and treatment of
patients in SE by the physician, is of the utmost importance.
This study, to the best of our knowledge, is the first prospective clinical study emanating from Nigeria.
In our study, delay in receiving treatment for SE was seen in
23.7% of the patients. In developing countries, poor health
infrastructure, poor road connectivity and delays in transportation, lower socioeconomic and educational status of the
local population and poor access to the hospital and specialist
care are some of the factors militating against prompt initiation
of treatment for SE. Similar finding was reported from other
places in developing countries.15,17 Mhodj et al, in a similar
study in Senegal, reported mean latency of 16.6 h with only 4.6%
of the patients arriving at the hospital within 6 h of onset of SE.17
In conformity to reports from elsewhere,15,18e20 generalized convulsive SE (GCSE) was the most commonly identified
form of SE in our study. It is worthy of note that this
description referred to GCSE in which overt motor movement
was seen. Nonetheless, subtle GCSE in which minimal motor
movement is restricted to continuous, rhythmic motor
movements or twitches that can be seen to involve the eyes,
eyelids, face, jaw has been described.20,21 Because patients
with NCSE can exhibit a wide variety of clinical features
ranging from coma, confusion, speech disturbance, aphasia,
autonomic manifestation, delusions, to behavioral manifestations, including hallucinations, and paranoia.22 a high index
of suspicion is often required and the distinction often rests
on electroencephalography (EEG) finding.23 Though the
absence of EEG for diagnosis in this study raised questions
about the possibility of missing some NCSE, however, all the
patients with NCSE in the study were those with pre-existing
complex partial seizure.
The etiological spectrum of SE in the current study was in
agreement with what was reported from other developing

Fig. 1 e Relationship between duration of seizure and GOS in SE.
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Table 2 e Relationship between demographic and clinical
variables of SE patients.
Variables

Proportion
of patients
who died

Age
Duration of
seizure episode
Sex
Male
Female
Convulsive
Yes
No
Generalized/Partial
Generalized
Partial
Pre-existing epilepsy
Yes
No
Refractory SE
Yes
No
Delay in treatment
Yes
No
Etiology Stroke
Yes
No
Metabolic
Yes
No
CNS infection
Yes
No
AED noncompliance
Yes
No
Tumor
Yes
No
Idiopathic
Yes
No
*
**

17/76
17/76

Unadjusted
OR (CI)

Unadjusted
P value

-*
-*

0.770
<0.001**

9/45
8/31

0.7 (0.21e2.43)

0.551

16/70
1/6

1.5 (0.15e36)

0.999

13/54
4/22

1.4 (0.36e6.05)

0.764

1/18
16/58

0.2 (0.01e1.27)

0.058

14/17
3/59

87.1 (12.94e781.1)

<0.001**

8/10
9/58

4.4 (1.17e16.56)

0.020**

5/22
12/54

1.03 (0.27e3.84)

0.999

2/12
15/64

0.65 (0.09e3.78)

0.995

5/15
12/61

2.04 (0.49e8.28)

0.304

1/16
16/60

0.18 (0.01e1.53)

0.101

3/7
14/69

2.95 (0.45e18.42)

0.182

1/4
16/72

1.17 (0.20e6.48)

0.997

No OR because unpaired t-test was conducted.
Statistically significant.

countries.11,15,24 Acute or remote stroke was the most common etiology of SE in our study. This finding is compatible
with reports from elsewhere.11e17,24,25 The finding, however,
differ from a report of a neuropathologic study from Ibadan,
Southwestern Nigeria. In the Ibadan study 41 cases of SE were
recruited over a 10-year period in a tertiary hospital. In that
study the most common etiology was an infection of the
central nervous system (17 cases).4 In that study, however, the

Table 3 e Independent predictor of death from status
epilepticus.
Variable
Duration of SE
Delay in treatment
Refractory SE

Odds ratio

95% CI

P value

0.8
1.4
24.2

0.650e1.021
0.170e10.818
3.590e163.560

0.074
0.775
0.001

most frequent cause in subjects above 12 years of age was
stroke. Given that our data sets included only adult population, the most common etiology found in the Ibadan study is
indirectly in conformity with the finding in our study. In
children, up to 51% of SE are secondary to infectious etiologies.2 Stroke is increasingly becoming the leading etiologic
factor of SE owing to the changing incidence of the disease
with age. Besides, stroke, like in many other parts of Nigeria
and elsewhere, is the most prevalent disorder involving the
central nervous system in adult in the community where the
study was conducted.26e28
Poor compliance with antiepileptic drug resulting in exacerbation of a pre-existing seizure disorder appeared the second most common cause in the study community. This
finding, which is in keeping with reports from elsewhere,
deserves further elaboration as it is a preventable precipitant
of SE. Previous studies have shown that poor adherence to
AED is associated with a three-fold higher risk of dying.29,30 In
another prospective population-based study, low serum level
of antiepileptic drug, in patients with epilepsy, was reported
the most common etiology of SE.31
Reasons for the poor drug compliance with AEDs are many,
they include high costs of medication for which the patients
lower the dose of the AED, intentionally missing of AEDs with
the aim of delaying running out of the medication, forgetting
treatment dose, presence of comorbid mood disorders which
could make the patients feel hopeless about the treatment
efficacy and toxicity to AED.32
Like in studies elsewhere,2,18e26 other common etiologies
of SE in our study included CNS infections and metabolic abnormalities. Some studies in developing countries showed
that CNS infections accounted for 28e67% of etiological
spectrum,17,33 and that this was much more prevalent among
child population.17,34,35 The CNS infections, including pyogenic meningitis, tuberculous meningitis and encephalitis,
observed in the current study, were similar to reports from
elsewhere.4,36,37
Nevertheless, compared with previous reports,38e40
alcohol-related SE was not seen in our study. This finding,
may be attributed to the lower prevalence of alcohol use and
dependence in Muslim Hausa-Fulani communities among
whom the study was conducted. Similarly, the absence of
neurocysticercosis as a cause of SE in the study patients may
also be ascribed to religion factor.
One-month mortality in the current study was 22.4%. This
figure compared well with the short term mortality in patients
with SE reported in other developing countries with figures
ranging from 16% to 19.8%.15,17,33 However, this rate markedly
contrasted those reported in the developed countries. For
instance, a large-sample study conducted in the United States
of America obtained short term mortality as low as 3.45%.36
Availability and affordability of drugs, health care infrastructure, and transportation with attendant impact on the
outcome15 may account for the marked regional disparity in
the mortality figures. Furthermore, very few of our patients
had ICU care; the ICU of the tertiary care hospital where the
study was conducted is a 4-bedded facility serving as a general
ICU for a number of states in Northwestern Nigeria. Consequently, access to this vital care is often very competitive and
bed occupancy is often between 75 and 100%.41
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It is also worthy of note that intravenous diazepam and or
intravenous phenytoin and/or phenobarbitone intramuscular
diazepam, for breakthrough seizure, were used in the majority
of the patients that were recruited in the study. Effective first
line AEDs such as, midazolam, and propofol are readily
available in our setting, but their use is limited to the Intensive
Care Unit where adequate continuous monitoring of cardiorespiratory vitals could be rendered. Access to the ICU is often
impossible in our setting, consequently, the range of AED for
use in SE patients is significantly limited.
In conformity with previous reports,11,15,24 this study also
showed that the duration of seizure, delay in initiation of
treatment and refractory status epilepticus were significantly
associated with death. Delay in initiation of treatment seen in
this study could be attributed to such factors as those that can
add to the time that is critical for survival of patients with SE
and such factors include delay in transportation and undue
logistic at the medical emergency unit. Given that factors such
as delay in treatment and duration of SE are potentially
modifiable, efforts focused on reducing critical time may
translate into an appreciable reduction in mortality from SE.
Out of all the variables considered in this study, refractory
status epilepticus emerged an independent predictor of death
from SE in the study. Nevertheless, duration of seizure differ
significantly across GOS score in the patients.
Absence of ictal EEG for diagnosis of NCSE, which might
have resulted in under diagnosis of SE, poor access of SE patients to care in the ICU, lack of serum AED assay to ascertain
poor drug compliance as well as the unavailability of neuroimaging in all the patients were some of the shortcomings of
the current study. Despite these limitations, the results from
our study, which are comparable with reports from elsewhere
in the developing countries, highlights the importance of early
diagnosis and early treatment in the management of SE.

5.

Conclusion

Our study showed that the most common underlying etiologies in SE were stroke, antiepileptic drug non-compliance,
CNS infections and metabolic derangement. Duration of
seizure, delay in treatment and refractory status epilepticus
were significantly associated with death, but refractory
seizure was an independent predictor of death in SE.
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