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Abstract
Background: Ours is an ambispective observational study conducted in the Department of Neurosurgery
attached to Gandhi Medical College, Bhopal.
The patients of convulsive SE (cSE), i.e., prolonged or intermittent seizures lasting beyond 5 minutes,
without full recovery of sensorium, are admitted to our well equipped (NICU) and treated consecutively as
per the departmental cSE treatment protocol adopted and modified from ILAE[1].
Study Designed: Ambispective Observational study
Result: Although the STESS score of >2 was found to be associated with higher odds of poor outcome
(OR- 2.52, CI- 0.75-8.4, Table 1). With 55.8% of the patients with STESS>2 getting discharged and 23.9%
of those with a score of ≤2 experiencing poor outcome, its ability to identify the unfavorable outcome
correctly was poor (AUC 0.62, sensitivity of 75% and specificity of 45.7%).
Conclusion: In conclusion, our study identifies that low MAP, delay of >3.5h in treatment initiation or
seizure control are the determinants of poor outcome in cSE. With incorporation of CSEOS, we believe that
our findings can be helpful in the process of clinical decision making and prognostication of patients with
cSE
Keywords: Outcome, Convulsive, Epilepticus & Adults.
Introduction
Status epilepticus (SE), lasting beyond five
minutes without regaining of consciousness,[1] is a
neurological emergency associated with high short
and long-term mortality and morbidity.[2]
The case fatality and incidence rates differ widely
amongst the reports emerging from the different
part of the globe. Sanchez et al.[3], in a recent

review, has reported the incidence of SE in the
adult population of US to be 28.4/100,000/y, in
Asian continent 42/100,000/y and Honduras
104/100,000/y.
The death rates associated with SE have declined
from 50% to 20-39% in last few decades[4].
Recent investigators from India have found the
mortality in SE in the range of 5% to 29.3%[5,6,7].
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better antiepileptic medications might underlie the
change in the outcome of SE.
Material & Method
Ours is an ambispective observational study
conducted in the Department of Neurosurgery
attached to Gandhi Medical College, Bhopal.
The patients of convulsive SE (cSE), i.e.,
prolonged or intermittent seizures lasting beyond
5 minutes, without full recovery of sensorium, are
admitted to our well equipped (NICU) and treated
consecutively as per the departmental cSE
treatment protocol adopted and modified from
ILAE[1]. Every patient with cSE is subjected to
continuous electroencephalogram (EEG; 21
channel, RMS model- Maximus, version 4.2.54),
noninvasive blood pressure (BP) and two hourly
blood glucose monitoring. Themean arterial blood
pressure (MAP) and blood sugar levels are
actively maintained above 80 mmHg and below
140 mg% respectively.
Total 59 patients were admitted during the study
period with ongoing convulsive seizures beyond 5
minutes, and altered consciousness[1]. Patients
with acute traumatic brain injury, myoclonic
epilepsies and psychogenic seizures (n=4) were
excluded. The medical records and study
proforma (including raw EEG data) of remaining
the 55 patients were reviewed between JanuaryJune 2017, and the following information was
extracted- a. Age in years (y), b. Gender, c.
History of epilepsy and treatment d. Type of
seizure at the onset of SE, e. MAP and RBS at the
time of admission, f. history of seizure/s with
complete recovery of sensorium (premonitory
seizure) in previous 24 hours (h), g. Time of onset
and etiology of SE, h. Time of the first medical
attention and treatment received, i. Time of the
cessation of the clinical seizure, j. Treatment
received after admission and k. The outcome, i.e.,
discharge with full recovery of sensorium; ability
to wean-off from an induced medical coma at the
time of discharge on request; the state of the brain
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function at the time of discharge on request /inhospital death.
Results
Demographic variables vs. outcome
There were 36 (65.45%) men with mean age of
the cohort being 39.09±15.34y (range 16-70). The
odds of unfavorable outcome were significantly
high for the women (OR 1.45, 95% CI 0.4-4.5)
and those aged >40y (OR 3.05, 95%CI 0.9-9.6),
furthermore the cutoff age associated with the
unfavorable outcome was found to be >52y on
ROC (sensitivity 50%, specificity 91.43, AUC
0.71).
Clinical variables vs. outcome
The premonitory seizures were seen in 27.2% (15
of 55) patients, the mean time lapse between them
and the SE was 6.48±5.6h (range 0.5-19h). The
absence of a previous history of epilepsy (de novo
SE) was associated with higher odds of
unfavorable outcome (OR 3.36, 95% CI 0.9-12.1).
Acute symptomatic cSE, when compared with
cSE because of other etiologies (remote
symptomatic, unknown cause), showed that
53.4% patients of the later group had poor out
come as compared to 30% in the former. The
difference was not statistically significant.
Severity scales vs. outcome
Although the STESS score of >2 was found to be
associated with higher odds of poor outcome (OR2.52, CI- 0.75-8.4, Table 1). With 55.8% of the
patients with STESS>2 getting discharged and
23.9% of those with a score of ≤2 experiencing
poor outcome, its ability to identify the
unfavorable outcome correctly was poor (AUC
0.62, sensitivity of 75% and specificity of 45.7%).
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Table No. 1 Clinical characteristic of cohort (n=55) vs. outcome

≤ 40, n=34

Favorable
outcome (35)
n(%)
25 (73.5)

Unfavorable
outcome (20)
n(%)
9 (26.5)

>40, n=21

10 (47.7)

11 (52.3)

Male, n=36

24 (66.7)

12 (33.3)

Female, n=19

11 (57.9)

8 (42.10)

Yes, n=15

11 (73.3)

4 (26.7)

No, n=40

24 (60)

16 (40)

Yes, n=20

16 (80)

4 (20)

No, n=35

19 (54.3)

16 (45.7)

Acute symptomatic
n=40

28 (70)

12 (30)

Others, n=15

7 (46.6)

8 (53.4)

GTCS, n=45
Partial with
secondary gen,
n=10
≤ 80, n= 11

27 (60)

18 (40)

8 (80)

2 (20)

5 (45.4)

6 (54.6)

> 80, n= 44

30 (75)

14 (25)

≤ 140, n=28

18 (64.2)

10 (35.8)

> 140, n=27

17 (62.9)

10 (37.1)

≤ 5, n= 42

35 (83.3)

7 (16.7)

>5, n=13

0

13 (100)

≤ 3.5, n=33

27 (81.2)

6 (18.18)

> 3.5, n=22

8 (36.4)

14 (63.6)

Type A,n=26

16(61.5)

10(38.5)

Type B,n=16

12 (75)

4 (25)

≤ 2, n= 21

16 (76.1)

5 (23.9)

>2, n= 34

19 (55.8)

15 (44.2)

≤ 1, n=26
23(88.4)
>1, n=29
12 (41.3)
OR *Odds Ratio S† - Significant
CI* 95% Confidence Interval
NS† Not significant
t2MA- Time to medical attention
t2CSTime to control clinical seizures
RBSRandom blood sugar
MAPMean arterial blood pressure
STESS- Status epilepticus severity score
SEOS- (proposed) status epilepticus outcome score

3 (11.6)
17 (58.7)

Variable

Age(years)

Division

Gender
Premonitory
seizures
Breakthrough
seizures

Etiology of SE
Type of SE as per
onset
MAP at admission
(mmHg)
RBS at admission
( mg/dl)

t2MA (hrs.)

t2CS (hrs.)

EEG patterns (n=42)

STESS
CSEOS
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Statistical significance
OR*
(95% CI)
3.05
(0.9-9.6)
S†
1.45
(0.4-4.5)
S†
0.82
(0.25-2.6)
NS†
3.36
(0.9-12.1)
S†
0.37
(0.11-1.26)
NS†
2.66
(0.5-14.02)
S†
2.57
(0.66-9.8)
S†
1.05
(0.35-3.17)
NS†
127.8
(6.8-2394)
S†
7.87
(2.2-27.2)
S†
1.87
(0.47-7.45)
S†
2.52
(0.75- 8.4)
S†
10.86
(2.6-44.6) S†
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Demographic variables vs. outcome
There were 36 (65.45%) men with mean age of
the cohort being 39.09±15.34y (range 16-70). The
odds of unfavorable outcome were significantly
high for the women (OR 1.45, 95% CI 0.4-4.5)
and those aged >40y (OR 3.05, 95%CI 0.9-9.6),
furthermore the cutoff age associated with the
unfavorable outcome was found to be >52y on
ROC (sensitivity 50%, specificity 91.43, AUC
0.71).
Discussion
Our ambispective study shows that age >40y,
female gender, de novo SE and type of SE
(GTCS) are the chief clinical determinants
associated with the unfavorable outcome of cSE.
Association of older age[5,8,9] and female gender[5],
de novo SE[9,10,11,12] and GTCS[7,9,13], with poor
outcome has been reported previously.
The mortality of patients with our cohort was
14.5%. The mortality in SE has been reported to
vary between 5 to 29.2% [5,6,7,10].
The variability in the reported mortality rates
could be due to the differences in the cohort
characteristics. While our cohort consists solely of
cSE while those reporting higher mortality[7] than
us have included non-convulsive SE, which is
known to have poorer outcome[9]. In contrast, the
low fatality rates of 5% as reported by Bhalla et
al.[6] could be explained by inclusion of higher
percentage of patients of SE related to alcohol and
drug default known to have better outcome[14].
Our patients with cSE related to drug default and
alcohol had lowest incidences of unfavorable
outcomes a finding in line with Towne AR et
al.[14].
Conclusion
In conclusion, our study identifies that low MAP,
delay of >3.5h in treatment initiation or seizure
control are the determinants of poor outcome in
cSE. With incorporation of CSEOS, we believe
that our findings can be helpful in the process of
clinical decision making and prognostication of
patients with cSE.
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