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ABSTRACT

Background: Status epilepticus (SE) can lead to sequelae or even death.
Identifying characteristics associated with poor outcome is crucial in
guiding patient treatment, to our information, there is no data illustrating
the prevalence and outcome of cases with critical tumor illness with
AMS accompanied to non-convulsive seizures (NCS) or NCSE

Aim of the study: The aim of the study was to evaluate risk factors and
prognosing in cases with Status epilepticus (SE) treated in neurointensive
care units.

Patients and Methods: This was a retrospective cohort investigation, in
which 50 cases had SE-episodes were included, we in retrospect
analyzed all SE-episodes managed over an interval of 2-yrs (April 2019
to April 2021) in the NICU at the hospital.

Results: the commonest cause was idiopathic (40%), the commonest
trigger factor was poor compliance (38%). 88% of the patients were
recurrent SE.

Conclusion: Many conditions have complicated the image in daily
practice so real-life data are vital so as to recognize real cases in the
ward. No severe seasonality of SE patients has been found. In our study,
the commonest cause of SE was idiopathic, the commonest trigger factor
was poor compliance and most of the patients were recurrent SE,

Keywords:  Epilepsy; status epilepticus; prognostic factors;
neurointensive care units, outcomes.
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INTRODUCTION

Previous studies on the epidemiology of SE found
incidence rates ranging from 3.5 to 41 per 100 000
per year in North America, 9.9 to 27.2 in Europe, 1.3
t0 5.2 in Asia, and 10.8 in Africa.

Status epilepticus (SE) may be fatal or cause
dangerous sequelae. The occurrence of SE,
conventionally outlined as seizures durable for more
than 30-min, the occurrence in accordance to the
most recent operative definitions of 5-min period,
previously called “impending SE” ®, isn’t known.
This quicker period limit assists the clinician
regarding to when to initiate anti-convulsive
intervention. The 30-mins limit will more
dependably detect cases with a significant risk of
sequelae and mortality till the seizures are ended. *

In 2015, the International League Against Epilepsy
(ILAE) proposed a new definition of status
epilepticus (SE): 5 minutes of ongoing seizure
activity to diagnose convulsive SE (CSE, ie, bilateral
tonic—clonic SE) and 10 minutes for focal SE and
absence SE, rather than the earlier criterion of
30 minutes. Based on semiology, several types
of SE with prominent motor phenomena at any time
(including CSE) were distinguished from those SE is a disorder and utmost extreme form of
without ~ (ie, nonconvulsive SE, NCSE) . Non- epilepsy, that causes irregular and extended seizure
convulsive status epilepticus (NCSE) is existing in (at minimum 5-min). If SE perseveres longer 30-min,
10 to 30% of Intensive Care Unit (ICU) cases with it can have severe long-term results. regarding the
altered mental status (AMS) and is accompanied to novel SE sorting scheme, there are 2 operative
weak outcome, while non-convulsive seizure is dimensions of the description: time point 1 (T1) is
present in 14.5% of cases with critical illness in ICU, accompanying with oddly extended seizure, when
NCS and NCSE may be a reason of coma and treatment must be started, whereas time point 2 (T2)
changed mentation in 18-45% of cases presented to is correlated to the time of on-going seizure activity
the ICU. * including a risk of lasting results. ®
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SE is one of the commonest neurological
emergencies. It is a possibly deadly condition that
requires a fast and specific intervention so as to avoid
cerebral damages because of initial excito-toxicity.
Management is vital as GABA sensitivity reductions
and the sensitivity to excito-toxic neuro-transmitters
rises quickly, parting only a short period for
operative intervention. SE can as well have lifetime
results and, particularly in intractable SE, the
possibility of being epileptic is elevated. ©

Identification of Predictors for intractable SE is
critical for detecting cases at risk early in the course
of the disorder. Therefore, tailoring the intervention
growth approaches for such cases can, instead, avoid
opposing impacts, and instead, decrease the danger
for rising longstanding RSE involving its harmful
results. Up to now, a retrospective cohort research
has proposed that the semiotics of status can
comprise prognostic data, with NCSE and focal
motor status found significantly more frequently in
RSE in comparison to non-RSE (NRSE), while the
primary reason of SE didn’t have a significant
influence on refractoriness. 7

Many researches have evaluated outcomes in SE
generally. Death within 30-days (short-term death)
thereafter SE was defined as from 7 to 39%.
Morbidity involving severe focal neurologic
shortages, cognitive impairments, and advance of
epilepsy was found in 3 tol3% of patients. But
systematic predictive information concentrating on
RSE are in general missing. Particularly, rate of post-
SE symptomatically epilepsy is mostly not known
and, up to now, haven’t been deeply analyzed. ®

Inopportunely, the description of refractoriness in SE
as yet was subject to much disagreement and
misperception. In various investigations, in addition
to fail of anti-convulsants, a smallest period that has
passed since seizure beginning was employed as the
cornerstone of the description. But, in others the
necessity was the fall of a number of anti-convulsants
nevertheless of period of seizure activity, Rebellious
SE has required a agreement definitions; most
nowadays respect it as SE that lasts in spite of
management with benzodiazepine (benzo) and one
anti-epileptic  drugs (AEDs). Others respect
refractory SE as failures of benzos and 2 AED, as:
Lorazepam + phenobarb + phenytoin. The 1°
description is frequently stated to as 2 AED failures
and the 2" one is labelled the 3 AED failures. % °

The current work aimed to recognize risk factors and
outcomes in SE. We matched in retrospect the
prognostic characteristics of SE-episodes with those
of NSE in cases managed in a neurological-ICU
(NICU) over an interval of 2-yrs.

PATIENTS AND METHODS

The present study was conducted at Al-Azhar
University Hospitals. The study protocol was
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approved by the local ethical committee and all
participants provided informed consent. The present
operative description of SE is >5 min of nonstop
seizure or 2 or more discrete seizures among which
there isn’t complete consciousness recovery. This
time-frame applies to sudden or tonicclonic SE. For
focal seizures with consciousness reduction and
nonattendance seizures, the time-frame is 10 (-15)
min. *

Refractory SE was definite as SE episodes needing 3
or more AEDs for terminating. ° The case with
refractory CSE treated by propofol as the 3rd-line
agent according to our protocol. SE was sorted as
either de novo (no prior seizures) or as happening in
cases with preceding seizures.

The clinical diagnosing of SE was, in NCSE patients,
established by a neurologist. For index refractory
CSE episodes, 8/18 have been approved by EEG
throughout the ictal phase. An extra 2 out of 18 cases
have postictal EEG recordings giving epileptic
activities. For cases with no EEG recordings
throughout the ictal or postictal phase, 6 out of 8
have preceding or following EEGs with epileptic
activities. For index NCSE episodes, 20 out of 39
have been approved by EEGs throughout the ictal
stage. A further 8 out of 39 have EEG recordings just
afterward end, revealing focal deceleration or focal
functional conflicts reliable with the semiotics.
Amongst the residual, 8 have preceding recordings
with epileptic activities. **

We in retrospect analyzed all SE-episodes managed
throughout an interval of 2-yrs (April 2019 to April
2021) in the NICU at the ...... Hospital.

To confirm identifications of all potential episodes
we performed a computer supported searches of
cases records via definite keywords e.g., ‘‘seizure
clustering’’, “‘SE’’, and ‘‘prolonged epileptic
seizures’’. Episodes have been involved if SE
commenced thereafter admittance to the NICU,
earlier admittance but still ongoing afterward
admittance to the NICU, and SE ended near-term
previous to admittance to the NICU, if the
admittance was causally linked to the SE.

Exclusion criteria:

o Episodes have been excepted if the cases reports
were not accessible.

e |If loss of consciousness among 2 seizures in 5-
min was iatrogenic.

o If the episodes sorted as SE was in retrospect a
paroxysmal event of nonepileptic origin—that is,
psychogenic  nonepileptic  seizure, extended
convulsive syncopes, temporary ischemic attacks,
etc.

The cases with ‘‘de novo’” SE have been followed-

up using phone calls regarding the progress of

symptoms of epilepsy afterward SE. Previously the
phone call cases have been communicated via mail
giving them the option to reject the interviews.
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The local ethics committee of the accepted the
procedures and written agreement has been attained
from the access taking part in the following-up
investigation.

Clinical data

To analyze the clinical parameters, we used
structured data collecting grid that has been
employed by 2 non-dependent reviewers.

For all SE-episodes, the case’s demographic
information (ages, gender) and medical history
(acute/chronical, neurologic/non-neurologic) have
been recorded. Data on one-on-one semiology,
aetiology, and clinical courses have been assessed.
Furthermore, para-clinical information from the 1st
day afterward the beginning of SE involving serum
sodium and glucose level, rectal temp, and CSF
parameters have been analyzed.

Outcome Measures

Lastly, we analyzed the outcomes involving SE-
period, short-term re-occurrence of epileptic
activities in 24-h thereafter SE end, hospitalization
period and in the NICU, in hospital death, and, in
cases with ‘‘de novo’’ SE, progress of symptoms
epilepsy.

As the prognosing of complex partial-SE (CPSE) and
generalized convulsive-SE (GCSE) might vary, sub-
group analyzing of these 2 kinds of SE regarding
outcomes was done.

For the NCSE group, the outcomes substitutes were
mortality, severe sequelae (long-term and highly
impacting everyday living), moderate sequelae
(severe, long-lasting for >1-mth, but not long-term or
long-term with a minor or moderate influence on
everyday living), mild sequelae (small and temporary

or more serious permanent for semiology, were
therefore involved with no EEG approval.

Statistical analysis

Collected data have been analyzed via SPSS 20.0.
Frequency distributions of predictive and prognostic
parameters of RSE and NRSE were matched so as to
recognize features of RSE and have been counted via
the x2 testing. The t testing has been utilized for
analysis of continuous data with normal distributions
and the Mann-Whitney U testing for data with
nonnormal distributions. Where applicable, Pearson’s
association coefficient has been estimated. Results
have been considered significant at p-value 0.05.

RESULTS

Table 1: Basic features of the cases and it shows that
58% of the patients were males, 82% were urban,
and 44% were married. 74% of the cases have
epilepsy history.

Table 2: Clinical data of SE and it shows that the
commonest cause was idiopathic (40%), the
commonest trigger factor was poor compliance
(38%). 88% of the patients were recurrent SE.

Table 3: Comparison between patients with SE
regarding epilepsy history, shows

A high significant change was found among the
groups regarding causes and Trigger factors

Table 4: Distribution of studied group as regard to
epilepsy history, shows that Among patients with
epilepsy history, 65% were generalized, 48.6% were
on mono AED and the commonest etiology was
idiopathic (54%).

Table 5: Individual etiologies of SE

Total (n=50)
Age Mean + SD 36.99£17.15
Range 5-72
Sex Females 21 (42%)
Males 29 (58%)
Residence Rural 9 (18%)
Urban 41 (82%)
Marriage No 28 (56%)
Yes 22 (44%)
Sexual history Multiple partner 2 (4%)
No 18 (36%)
Within marriage 30 (60%)
Drug abuse No 48 (96%)
Yes 2 (4%)
Income Good 16 (32%)
Low 34 (68%)
Examination Normal 12 (24%)
Abnormal 38 (76%)
Brain MRI Normal 36 (72%)
Abnormal 14 (28%)
History of epilepsy No 13 (26%)
Yes 37 (74%)

Table 1: Basic features of the cases.
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No %
Cause Idiopathic 20 40%
Stroke 12 24%

CNS infection 4 8%
Metabolic disorder 5 10%

Tumor 4 8%

Trauma 3 6%

Febrile convulsions 2 4%

Trigger factor Trauma 3 6%
Fever 9 18%
Metabolic disorder 7 14%

Sleep deprivation 3 6%

Drug abuse 2 4%

Ischemia 1 2%
Poor compliance 19 38%
Unknown 6 12%
Recurrent SE No 44 88%
Yes 6 12%
SE duration < 60 min 28 56%
60 min-24 hours 14 28%
>24 HOUR 8 16%
AEDs for SE treatment | Combination 44 88%
Diazepam, phenytoin 6 12%

Table 2: Clinical data of SE.

AIMJ September 2021

No epilepsy history Positive epilepsy history | Chi-square test
(n=13) (n=37)
No % No % X2 P
Type of SE | Convulsive 11 84.6% 35 94.6% 1.3 .255
Non convulsive 2 15.4% 2 5.4%
Cause Stoke 5 38.5% 7 18.9% 15 011
CNS infection 2 15.4% 2 5.4% (S)
Metabolic disorder 3 23.1% 2 5.4%
Trauma 0 -- 3 10.3%
Tumor 1 7.7% 3 10.3%
Idiopathic 0 -- 20 54.1%
Trigger Fever 5 33.3% 4 10.8% 19 .008
factor Metabolic disorder 4 23.8% 3 8.1% (S)
Sleep deprivation 0 -- 3 8.1%
Drug abuse 0 -- 2 5.4%
Ischemia 1 7.7% 0 --
Poor compliance 0 -- 19 51.4%
Unknown 2 15.4% 4 10.8%
Trauma 1 7.7% 2 5.4%

Table 3: Comparison between patients with SE regarding epilepsy history.
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(n=37) N %
Type of seizure Generalized 24 64.9%
Poly morphic 3 8.1%
Partial 10 27%
AED Mono 18 48.6%
Two 4 10.8%
Poly 13 35.1%
Untreated 2 5.4%
Drug serum level Therapeutic 4 10.8%
Subtherapeutic 18 48.6%
Can’t be assessed 15 40.5%
Etiology Idiopathic 20 54.1%
CNS infection 2 5.4%
Vascular 9 24.3%
Tumor 3 8.1%
Trauma 3 8.1%
Seizure frequency before SE Infrequent 11 37.9%
Frequent 18 62.1%
Table 4: Distribution of studied group as regard to epilepsy history.
Total (h=50)
CNS infection Encephalitis 3 (6%)
Meningitis 1 (2%)
Storke Acute 5 (10%)
Remote 7 (14%)
Tumor Primary brain tumor 2 (4%)
Cerebral metastasis 2 (4%)
Metabolic Encephalopathy 3 (6%)
Infantile brain damage 1 (2%)
Hypertensive encephalopathy 1 (2%)
Trauma Post-traumatic brain damage 1 (2%)
Intracerebral hemorrhage 2 (4%)

Table 5: Individual etiologies of SE.
DISCUSSION

Status epilepticus (SE) have a wide clinically and
economical influences on the care of cases with
critical illness universally as they are frequently
accompanying with complicated and prolonged
hospitalization and ICU stays. Neurocritical care
(NCC) is a quickly rising subject that specializes in
the care of cases with critical illness admitted with
primary neurological injury. For these cases, the
participation of professional NCC clinician has cause
significantly better case outcome. Some of the most
remarkable NCC subject areas involve seizures and
SE, ischemic and hemorrhagic strokes, and traumatic
brain injuries (TBI). *2

SE is a deadly medical emergency which needs fast
identification and intervention. The majority of
professionals defines SE as 5-min or more of
sustained clinical and/or electro-graphic seizure
activities or recurrent seizures with no recoveries of
consciousness between seizures. The primary aims of
SE treatment are to preserve the cases’ significant
roles, recognize and manage any deadly reasons of
SE, and emergently prevent clinically as well as
electro-graphic seizure activities. *
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In this study, we aimed to recognize risk factors and
outcomes in SE. We matched in retrospect the
prognostic characteristics of SE-episodes with those
of NSE in cases managed in a NICU over an interval
of 2-yrs.

This was a retrospective cohort study, in which 50
cases had SE-episodes were included, 58% of the
patients were males, 82% were urban, and 44% were
married, 76% had abnormal examination, 72% had
normal brain MRI, and 74% of the patients had
history of epilepsy.

Our results are supported by the study of Horvath et
al. ** which reported that SE diagnosing has been
confirmed in 121-cases (males: 61; 50.4%). As 8-
cases (6.6%; males 3, females: 5) had had two or
more admissions due to SE, a total of 135 episodes
(male: 68, 50.4%) have been assessed. The cases’
ages mean was 64.1 + 13.9-yrs. Built on the age’s
distribution, 87 (71.9%) of the cases were from 40 to
80-yrs old. Amid them, the active ages group
involved 50 (41.3%) cases.

Another study of Holtkamp et al. " was conducted on
a number of 83 episodes in 79 cases (51/83 (61.4%)
females) managed in the NICU satisfied our SE-



diagnosing criteria. The ages mean was 53.3 (SD
19)-yrs (ranging from 11-94) with one peak in the 4"
decade and one more in the 7th. The vast mainstream
of cases involved in this work were adults, with only
2-cases of ages 11 and 16-yrs. Distributions of ages
and gender wasn’t significantly changed amid the
studied groups. SE persevered with admittance to the
NICU in 50.6% (42/83) and was ended just previous
to admittance in 41% (34/83) of patients. In 8.4%
(7/83) of patients SE happened whereas cases have
been managed in the NICU for different causes.

In the current study, we assessed the studied cases as
regard clinical characteristics of SE, and found that
the commonest cause was idiopathic (40%), the
commonest trigger factor was poor compliance
(38%). 88% of the patients were recurrent SE.

In a multicenter cohort by Shorvon and Ferlisi, **
reported that SE was most frequently accompanying
with cerebro-vascular disorder, substances usage, and
CNS inflammations. CNS inflammation was because
of infections, auto-immune encephalitis, or
cryptogenic.  Of  these,  cryptogenic  CNS
inflammations causing SE was most challenge to
manage and counted a nondependent SRSE risk
factor.

Horvath et al. ' reported that infections were the
main causes of SE in their cohort. Between the cases
with  preexisting  epilepsy,  noncompliance,
alcoholism and strokes tailed infections by incidence,
whereas alcoholism, strokes and cancer were the
commonest etiologies between NOSE-cases.

In a Norwegian SE cohort of Ulvin et al. *®, cerebro-
vascular disorders, intra-cranial cancers, small levels
of AED, and neuro-degenerative disorders have been
registered as the commonest reason for SE.

Leppik, " found that strokes to be the reasons of
52.3% of the patients of SE between the ageing
adults and 17.7% in middle-ages adults.

The SE management, by agreement, happens in
phases, which were termed 1% through 5™-line
treatment. These phases are really an order of AEDs.
1*-line treatment is frequently a benzo. If SE isn’t
controlled, the sequence lasts with a 2™ AED, that is
tailed by a 3, 4™ or maybe a 5™ AED if required.
SE is taken into consideration as RSE when seizure
activities lasts afterward receiving therapy with
benzos tailed by infusion of a old-style AED. *®

Furthermore, as regard AEDs for SE treatment, we
found that 88% treated by a combination therapy,
while 12% were treated by Diazepam, phenytoin.

This comes in comparison with the study of Horvath
et al. * reported that all recognized cases with
epilepsy took 1, 2, and 3 or more kinds of AEDS, 34
(52.3%), 21 (32.3%), 12 (18.5%), correspondingly.

Remarkably, if we compared with Horvéth et al. *
the pattern of AED usage between SE-cases with an
epilepsy history with the information of cases with
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epilepsy in their outpatient care unit, the changes
were significant (p-value = 0.0014) (34 [52.3%]
versus 894 [69.7%]; 21 [32.3%] versus 286 [22.3%];
12 [18.5%] versus 102 [8%)]).

On the other hand, on comparison between patients
with SE regarding history of epilepsy, we found that
a high significant change was found among the
studied groups concerning causes and Trigger
factors.

Horvath et al. ** reported that a high significant

change was found among the study groups in regard
to causes and Trigger factors and revealed that
between cases with formerly identified epileptic
seizures; the commonest reason of SE were infection,
strokes, alcoholism and noncompliance whereas
between NOSE-cases, infection, alcoholism, strokes
and cancer were at the upper of the list. Only 2/3 of
the cases with epilepsy were repeatedly managed by
an epileptologist previous to SE; these cases all have
refractory epilepsy.

In Fernando Gustavo et al. % reported that in
formerly epileptic persons, the main reasons of SE
are non-compliance to treat or modify AED
treatment, accompanying with 20 to 55% of patients.
In their sample, AED non-compliance, removal, or
decrease was detected in 19.6% (43.6% of formerly
epileptic persons), and the rate of death in this group
was 11.5% (n = 3). 2 mortalities were connected to
cardio-respiratory arrest throughout SE treatments.

Another study of Lui et al. ®* reported that 29-
cases(33.3%) have preceding past of epilepsy
whereas 58-cases (66.7%) have no preceding
epilepsy history earlier the SE episode, cases with no
preceding epilepsy history were older in comparison
to those with epilepsy history (52 versus 43, p-
value =0.009), and a high significant change was
found among the groups as regard length of hospital
stay, Poor outcome upon discharge, and NCSE.

Furthermore, in the current study, we found that
among patients with epilepsy history, 65% were
generalized, 48.6% were on mono AED and the
commonest etiology was idiopathic (54%).

This comes in comparison with the study of Horvéath
et al. * which reported that of the 89-cases with
identified epilepsy, 37.1% have focal seizures with
no minor generalizations and 23.6% have focal
seizures with minor generalizations. Between the
cases with generalized epilepsy (39.3%) seizure sorts
were as follow: generalized tonicclonic, myo-clonic
and nonattendance, i.e., 33, 1 and 1 patients,
correspondingly. Only 1-case have a LennoxGastaut
disorder history. Overall, 91% have epilepsy with
symptoms between cases with a past of this disorder.
Just below 50% of patients were focal, and focal
epilepsy with minor generalization (4-cases; 30.4%;
2-cases; 19.3% correspondingly);  generalized
epilepsy was detected in 34.8% (47) of cases and
mixed-type epilepsies amounts to 15.6% (2-cases) of
SE. 9-cases have been detected with NCSE. Of them,
3-cases have generalized seizure and 4 cases focal
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epilepsy with minor generalization previous to
NCSE.

In a more recent report, Ulvin et al. *® revealed that
the GCSE-level at 67% in the nonrefractory SE-
cases, and at 47% in RSE.

In the other hand to our findings, the focal form of
SE was commonest, just as in the reports by Sutter et
al. ?® and Novy et al. . Probable disagreements
between these results can be because of differences
in etiology.

On the other hand, Holtkamp et al. 7 reported that the
commonest shape of SE was CPSE (CPSE; 41/83,
49.4%), tailed by GCSE with fractional onset (16/83,
19.3%) and GCSE with no fractional onset (15/83,
18.1%). Simple fractional SE was found in 8.4%
(7/83) of cases.

The current work, being a retrospective investigation,
have many limits. Initially, the consequences
dependent on the case records. The recording quality
and correctness on the descriptions of the seizure on
performance differ, contributive to info bias. Then,
not all cases presented to the ICU experienced an
EEG evaluation in opinion of restricted availability
of service. The NCSE diagnosing was restricted to
those in which EEG was accomplished, leading to a
possible under-estimation of NCSE. As in all
retrospective investigation, probable confounders
may happen. Cases with SE may have several co-
morbidities pre-disposing to SE. It was hard to start
the causal association of the kind of seizure and the
clinical outcomes. In spite of the restrictions, this
work was capable to recognize clinical features
and predictive issuesin cases detected with SE,
particularly in persons with de novo SE.

In future, a prospective case control investigation
may aid to minimalize bias and confounders in
assessing the connotation between the shapes of SE,
the etiologies, and the clinical outcomes.

CONCLUSION

many disorders complicate the picture in daily
practice so real-life data are vital so as to understand
real cases in the ward. No strict seasonality of SE
patients was detected. In our study, the commonest
cause of SE was idiopathic, the commonest trigger
factor was poor compliance and most of the patients
were recurrent SE. This work highlighted the
significance of regular care and following-up of
cases.
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