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Purpose: To anatyse clinical data including aetiology, age, antecedents, classification and mortality in human status epilepticus
(SE), and o assess prognostic factors for mortalty.

Methods: A prospective study was performed, including defailed analysis of clinical and laboratorial data of SE in individuals
of any age, except neonates.
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SUMMARY
Purpose: Status epilepticus (SE) is a common neu-
rological emergency with high morbidity and mor.
There is no study that has been conducted

Ethiopian patiens with SE. The purpose

of chis seudy was co arwlr I presentation,

in those with preexisting seizure. One or more

diazepam and oral phenytoin were given to 95%
and 97.5%, respectively. Case fatality was 20.2%;
poor outcome occurred in 24%. Predictors of mor-
ality were FWSG ) comatic etiol-
ogy, stroke, symm infection, and HIV/AIDS and
its CNS c ions. Idiopathic and SE due to

ith SE were included. M

al records

were reviewed and demographic and clinical data
were collected

Results: Records of |19 patients were analyzed;
[preextsting ep s Tou Primas

‘generalized an
(FWSG) seizures wer

respectively. Simple partial SE occurred in 3.4%.
Central nervous system (CNS) infection was the

tic drug withdrawal (AEDW) was the mai

atse o SE i the whole group and AEDW was the.
major cause in patients with preexisting epilepsy.
Parenteral anticonvulsants, emergency measure-
ment of serum AED level, and electroencephalog-
raphy for urgent diagnosis and monitoring were

unavailable. Mortality was related to underlying
aticlogies espacally HIVIAIDS and its NS com-
plications.

KEY WORD:

Epilepsy, Status epilepticus, Etiol-
ogy, Complication, Case fatality.

De novo SE: Incidence

Epilepsia $12)251-256, 2010
it 10.11114.1528-1167. 2000023231

FULL-LENGTH ORIGINAL RESEARCH
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De novo SE: Poor Px Predictor?

Table 2. Demographics and clinical features

inep of y and y
status epilepti:us
Refractory Nonrefractory _p-value  Test
Pacients 29(23%) 9 (77%) - -
Age (years) 64(218) 59 (£19) 026 t
(mean,SD)
Female gender 13(48.1%) 55 (604%) 0256

[Earlier seizures

9(31%) 51 (51.5%) 0052

SummMaRY

Purpose: Status epllep(l(us (SE) that is resistant
% two antiepileptic compounds is defined as
Fekactory suacus. epilepticus (RSE). In the few
available retrospective studies, estimated RSE fre-
quency is between 31% and 43% of patients pre-
episode;

ma induction for treatment. We prospec
assessed RSE frequency, clinical predictors, peiA
outcome in a tertiary clinical setting.
Methods: Over 2 years we collected 128 consecu-
tives SE episodes (118 patients) in adults. Clinical
dataand their relationship to outcome (mortality
and return to baseline clinical conditions) were
analyzed,
Results: Twenty-nine of 128 SE episodes (22.6%)
were refractory to first- and second-line antiej

leptic treatments. Sev of consciousness
impairment and de novo episodes were indepen-
dent predictors of RSE. RSE showed a worse out-
come than non-RSE (39% vs. 11% for mortality;
21% vs. 63% for return to baseline clinical condi-
tions). Only 12 patients with RSE (41%) required
for treatment.

his prospective study identifies clini-
cal factors predicting the onset of SE refractori-
ness. RSE appears to be less frequent than
previously reported in retrospective studies; fur-
thermore, most RSE episodes were treated out-
side the intensive care unit (ICU). Nonetheless,
we confirm that RSE is characterized by high mor-
tality and morbidity.

KEY WORDS: Treatment, Predictors, Outcome,
Mortality.

Alert
Confused/
somnolent
Stuporous
Comatose
Seizure type
Complex partial
Generalized
convulsive
Generalized
myoclonic
Nonconvulsive
SEin coma
Simple partial
Nonconvulsive SE
STESS 23
Time to
treatment > h

1(34%)  24(242%) 0018 Fisher's,
7(24.1%) 28 (283%)

17(586%) 31 (313%)
4(138%) 16 (162%)

14(483%)  35(354%) 086 Fisher's
9(31.0%)  38(384%)

0(0%) 1(1%)
2(69%) 1(1%)

4(138%) 24 (242%)

19(704%)  55(604%) 0376 7

23(793%) 45 (455%) 0001
19(655%)  65(657%) 0989 7

De novo SE: 43% (58/118)

The multivariate lo
1. Severe C/S impairment
p=0.043, 95% CI (1.3-6.62)
2. De novo episodes
p=0.043, 95% CI (1.03-6.62)

ic regression analysis
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De novo Status Epilepticus What Is

De novo SE: Poor Px Predictor? De novo SE: Poor Px Predictor?

SR - oo B

Predictors of Outcome in Refractory

Table. Demographic and Clinical Features in Episodes
of Refractory Status Epilepticus

Status Epilepticus

2
Sara E. Hocker, MD; Jeffrey W. Britton, MD; Jayawant N. Mandrekar, PhD; e HOS(%)
E. F. M. Wijdichs, MD, PhD; Alejandro A. Rabinstein, MD ‘Age, median interquartile range [range], y 52[18-93]
ex
Male 36 (57)
Objective: To further characterize the Results: We non- Ethnicity
outcomes,and prognostic actors for refactory satusepi- | anoxic RSE fn 34 patients. Anesthetic agents were used Whits. 52 (@25)
lepticus (RSE) in 35 episodes (87.30%), and duration of drug-induced i =
coma was (mean [SD]) 1.0 (17.9) days. In-hospital mor- e
Design: Retrospective analysis of all the episodes of RSE | 1lity Was 31.75% (20 of 63 episodes). Poor functional el
iy I‘M“M"me‘) i /\..s\m o201 outcome at discharge occurred in 48 of 63 episodes Arab

Setting: Neurointensive care unit within a tertiary re-
ferral center, Mayo Clinic, Rochester, Minnesota.

(76.19%). Hospital length of stay was (mean [SD]) 27.7
(37.3) days. Duration of drug-induced coma (P=.03), ar-
thythmias requiring intervention (P=.01), and pneumo-
nia (P=.01) were associated with poor functional out-

Unknown
i isode of SE

History of seizures®

RS SCOTe Al aAmTSsIon”

De novo SE: 40.3% (25/62)

come. Prolonged mechanical ventlation was associated . :
Patlents: Refractory status epilepticus was defined as | With mortality (P=.04). Seizure control without suppres- "’ :‘: ﬁg?} History of seizures (de novo SE) was
convulsive or nonconvulsive status epilep. | SIon-burst or isoelectric electroencephalogram pre- 5 106i60) not associated with functional outcome
ol a 1 i dicted good functional rmvmu' 01). Age, history of 5 5 iz
line therapies. pile vious SE, ty 1 8'12'9)
18 years, anoxic/myoclonic SE, psychogenic SE, simple | Were not assoclated with [unc\hmal outcome. (129
partial SE, and absence Si 5 4(85)
Conelustons: Threc-quarters of patients with RSE havea Classification of SE®
Mt Gucans sars e e v poor outcome. Achieving controlof the SE without requir- GOSE 2017)
defined by modified Rankin scale (mRS 3 d Erognak HCoE e e
into good (RS, 0-3) and poor (mRS, a 6). Functional AL ¥ NCSE generalized 9(148)
decline was defined as a change in mRS greater than 1 JAMA Neurol. 2013;70(1):72-77. hlbhxhul online October
from hospital admission to discharge. '8, 2012. doi:10.1001 jjamaneurol 2013.5;
Siure 40 201) 245
Contents liss avallable at S cenceDirect Table 1
Seizure Clinical characteristics of study subjects (n=87).
fouraaliomepage/wwwialeaviar.cam/iconte/ysalc Age, mean (SD) 49.3 (14.9)
Male, n (%) 48 (56.3%)

Previous history of epilepsy, n (%) De novo SE: 66.7% 29(33.3%)

De novo status epilepticus is associated with adverse outcome: @me Clinical manifestations of status epilepticus, n (%)
An 11-year retrospective study in Hong Kong™ . g
Y P ¥ g Kong* - Convulsive status epilepticus (CSE) 78 (90.0%)

Hoi Ki Kate L Kwok Fai Hui®, Wing Chi Fong", Chun Tak Ip*, Hiu Tung Colin Lui*" Non-convulsive status epilepticus (NCSE) 9(10.0%)

“Ocprtmentof etiane Tieuns Kwan 0 ol Hong Kong i .

i 1 e e | Presumed etiologies of status epilepticus, n (%)

erreis o avsraners Breakthrough seizure 18 (21.0%)

— p Encephalitis/meningitis 16 (18.3%)

Y o ?

feslrt L:L’.‘.‘, s with s s6).in patiens presenting with i Cerebrovascular accident 10 (11.5%)

e e e B R 2 el SR 9(10.3%)

ds: . i - ” i

ok cpleplin epilepticus episodes. Seventy-cight subjects (89.7%) had convulsve status epilecicus (CSE) and 9 Drug OYE'dOSE/ alcohol withdrawal 7(8.0%)

ey subjects (103%) had non-convulsive status epile picus (NGSE) on presentation. The 30-day mortality Hypoxic brain damage 6(6.9%)

s . ) Sepsis 4(4.6%)
T ot 730 Tr§umali€ subarachnoid hemorrhage/subdural hemorrhage 4(4.6%)
Canchudons: o Idiopathic 13 (14.9%)

De now
status epilepticus was associated with poorer outcome. Continuous EEG monitoring would help
identifying NCSE and patentially help improving cli

© 2016 British Epilepsy Assodat

Published by Elsevier Ld. Al rights reserved.

De novo SE: Predictive factor of Outcome

Q1 Med 2009; 102:57-62
doiz10.109Y/qimed/hcn149  Advance Access publication 16 November 2008

De novo SE: Poor Px Predictor!!

De novo (n=58)  Known Hx (n=29)

Age, mean (SD) 52 (15) 43 (13) 0.009"
ale, 1 (%) 3T(534%) T3 (62.0%) 0.445

Factors predictive of outcome in patients with de novo status

o ilenti
Etiology, n (%) Epicphess
Encephalitis/meningitis 12 (20.7%) 4 (13.8%) 0.562 M.-H. TSAI', Y.-C. CHUANG', H-W. CHANG?, W.-N, CHANG', S L. LAI', C-R. HUANG',
Cerebrovascular accident 9 (15.5%) 1(3.4%) 0.155 MW TSAL HCWANGE Y oL LINYatel CoH, LU
erebrovasaiard : s - From the ' Department of Neurology, Chang Gung Memorial Hospital-Kaohsiung Medical Center,
Hypoxic brain damage 5 (8.6%) 1(3.4%) 0.659 Chang Gung University College of Medicine, *Department of Biological Science, National Sun

Drug overdose (6%  2(69% 1000 ol e L A

SepSiS 2 (86%) 3 ( 103%) 1:000 Received 23 May 2008 and in revised form 16 October 2008

Traumatic SAH/SDH 4 (6.9%) 0(0%) 0.296

Breakthrongh seizire 0(0%) 16 (55 0%) 0000
[Non-convulsive status epilepticus (NCSE) 9 (15.5%) 0(0%) 0.026] Summary
Status duration, median (IQR), days 25(.0) T(0) 0.002 Background: About 50% of satus epilepicus (50 SirEarnd VR B T, AR St
Length of hospital stay, median (IQR), days 17 (26) 8(22) 0.055 o Feve vtorma inrt Tho A G B oy 1GCS e o e, st el of Copeciouy
Length of ICU stay, median (IQR), days 75(9) 44 0.005° oy AL
30-day mortality. n (%) 14 (241%) 2 (69%) 0 077' de Lal g :?:L‘.:::‘-wallmx::(Lz'x‘x:;(l(z,'.u were independently
Poor outcome upon discharge, n (%) 33 (56.9%) 7 (24.1%) 0.004 | foeme by | yest noesses pocoolcomaby

Conclusions: The outcome for those with de novo

Tes were analyzed based

— e Baraicus 15 poopand s Pros GUtepte ey

regression_analysis ater a be older age at onset and the

half years of follow-up. potent g conditions such as infec-
fatality rate was 55.4% (46/83) Bon and netbalic derangament,

Suring. the soady parod.. Foor istome was

De novo SE: those are older, and more likely to have longer status & develop NCSE
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De novo SE: Predictive factor of Outcome

De novo SE: Predictive factor of Outcome

Table 3 Prognostic factors of patients with de novo status epilepticus

Poor outcome Good outcome Total P-value OR* 95% CI

N=58 N=25 N=83

underlying conditions

- A delay in diagnosis of NCSE may contribute to drug

resistance and bad outcome @rainRes 1998; Epilepsy Res 2010)

* The poor outcome may be attributed to the older age at
onset, the longer status duration and the potential fatal

* Those with de novo SE were more likely to develop NCSE

Etiology N (%)
) =
2 Acute symptomatic 45 (54.2) | Table 2 Underlying conditions of potential fatal causes | ~
62 CNS infection 16 Mean age at onset 001 093 0.89-0.96
i} Sepsis or metabolic disturbance 1 Mean GCS on presentation | potential fatal N=28 04 133 1.10-1.61
a 2 Stroke® 9 Seizure type
s Alcohol or drug related 5 i | Severe infection or metabolic derangement [E 9 2
= 15 Hypoxia 4 Non-convulsive | Acute CNS infections
H Remote symptomatic 29 (34.9) Tple parta Bacterial meningitis 8
g 10 Past stroke 22 Refractory status epilepticus Viral encephalitis 2 37 914 1147330
2 5 Head injury 6 Etiology Hypoxia 4
Past CNS infection 1 s m— Severe stroke 2 5 14 054363
Idiopathic/Cryptogenic 607.2) Remote symptomatic Metastasis 1 12 083 0.31-2.25
16-19 20-20 30-39 4049 60-69 60-69 7079 8089  Progressive symplomatic 366 gressi i o 117 010-13.49
Brain tumor 2 Idiopathic/cryptogenic 5 1 6 0.47 044 0.05-3.99
Age (years) CNS lupus 1 Potential fatal 75 3 78 0017 506 1.49-2066]
Duration of status epllepticus
<1 1 5 16 091 094 0.29-3.05
>1h 47 20 67
Mean Hospitalization days 35.7£38.3 26.1£349 328+£374 029 099 0.98-1.01
Table 1. O & indicating the time th gency SE should be started and t;
indicating the time at which long-term consequences may be expected
i Operational dimension 2.
* Incidence: about 40 ~ 60% of SE Operstional dimension Time (), when seizure may
Time (t;), when a seizure is likely to cause long term consequences
. i
Associated with poor outcomein SE Type of SE seizure activity of neuronal networks and functional deficits)

Tonic-donic SE

Focal SE with impaired
consciousness

Absence status epilepticus

5 min 30 min
10 min >60 min
10-15 min® Unknown

Table 2. Axis |: Classification of status epilepticus (SE) Table 2. Axis I Classification of status epilepticus (SE)
(A) With prominent motor symptoms ] i isve SE, NCSE)
A.| Convulsive SE (CSE, synonym: tonic-clonic SE) B.1 NCSE with coma (including so-called “subtle” SE)
Ala.Generalized convulsive 8.2 NCSE without coma
A.Lb. Foaal onset evolving into bilateral convulsive SE B.2.a. Generalized
Al.c. Unknown whether focal or generalized 8.2a.2 Typicalabsence status
A2 Myoclonic SE (prominent epileptic myoclonic jerks) B.2.ab Atypical absence status
A2a.With coma B.2.a.c Myoclonic absence status
A2b. Without coma B2.b. Focal
A3 Foaalmotor B2ba with
A3a. Repeated focal motor seizures (jacksonian) rtonomi visual, offactor
A3.b. Epilepsia partialis continua (EPC) psychiclexperiential, or auditory symptoms)
A3.c. Adversive stan B.2.b.b Aphasic status
A3.d. Oculoclonic status B.2.b.c With impaired consciousness
A3.e.Ictal paresis (i, focal inhibitory SE) B.2.c Unknown whether focal or generalized
A4 Tonic status B.2.c.a Autonomic SE
A.S Hyperkinetic SE
Epilepsia. 56(10):1515-1523,2015

Table 2. NCSE etiology or clinical context, forms, and response to treatment

NCSE,

Edology or dinica Resporse o
Syndrome Clinicaform wreatmentor prognosi
NCSE in adulthood (and chidhood) with epleptc|
encephalopathy
NCSEinLennox Gastaut syndrome Various,often  Atypicalabsence staus Poor
eryprogenic epllepticus and onicstatus
epilepticus
NCSEinother forms of dsrupted cerebral development  Various,often  Various Variable
(cryprogeric or symptomatic) eryprogenic
INCSE in adulthood (and childhood) withou epileptic
encephalopthy
Typicalabsence scatus eplepticus Idiopathic Generalized bsence Excellent
generalzed
epilepsy
Complex partal scats epilepticus (imbic and Various- Complex partal Good
nonlimbic orign) sympromatic or
eryprogenic
NCSEinthe postical phase of TCSE Various Confusionalsate wich psychiatric  Good
Subde staws epiepticus Various ‘Comawithsmallrreguiar Variable
myoclonicierks
Auracontinua Various - Simple partal sensory,specal  Good
sympromatcor  sensory, cogncive)
eryprogenic
NCSE in ace aduithood
Denovo absence status epilepticus Peychotropic drug  Generalized bsence Excellent
withdrawal
diopathic
generalzed
epilepsy
Boundary syndromes
Comawith eplepciorm EEG changes
Epileptic behavioral dsaurbance or psychosis
Drug-induced or metabolicconfusional sate with
epilepiform EEG changes
(1994)

* Most common in older people
* More common in women
= Arecognized cause of delirium
* Ahigh probability of a diagnostic delay
= Ifuntreated,the patient is at higher risk of adverse outcome
* The presenting symptom of an acute brain insult
- Early diagnosis of NCSE & its cause are important

NCSE in Older People
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De novo Status Epilepticus What Is It?

Diagnostic Criteria for NCSE

1. Clear clinical change in behavior thatlasted at least 10 min.

2. Confirmationof a clinical change by clinical or
neuropsychological examination

3. Continuous or virtually continuous paroxysmal episodes
must have been presenton EEG

4. Continuousmajor seizures either tonic or clonic must have
been absent

* Simultaneousimprovementin the EEG & clinical symptoms

EpilepticDisord 2005

Clinical Features of NCSE in Older People

Table 2 Clinical features associated with a diagnosis of
non-convulsive status epilepticus in confused older people

sign % (n=23)
Myoclonus/subtle jerking 30
Aphasiafinterrupted speech 26
Automatisms 26
Staring 2
Perseveration/echolalia 17
Increased tone/catalepsy 13
Nystagmus/eye deviation 13
Emotional lability 9
Disinhibition 9
Anosagnosia 9
None of the above 17
Postgrad Med ] 2015

Diagnostic Criteria for NCSE

1. Clear clinical change in behavior thatlasted at least 10 min.

2. Confirmationof a clinical change by clinical or
neuropsychological examination

3. Continuous or virtually continuous paroxysmal episodes
must have been presenton EEG

4. Continuousmajor seizures either tonic or clonic must have
been absent

*  Simultaneousimprovementin the EEG & clinical symptoms
by anticonvulsant medication

EpilepticDisord 2005

NCSE in adults & late adulthood

* The diagnosis of NCSE was dependent primarily on
the presence of electrographic seizure activity.
This allowed the inclusion of a range of “boundary condition”
in which such activity occurred but in which there were

no obvious clinical “seizures”.

6 Clear-cut Criteria for NCSE in EEG

1. Frequentor continuous focal electrographic seizures, with
ictal patterns that wax and wane with change in amplitude,
frequency, and/or spatial distribution.

2. Frequentor continuous generalized spike-wave discharges
in patients without a previous history of epileptic
encephalopathy or epilepsy syndrome.

3. Frequentor continuous generalized spike-wave discharges,
which showed significant changes in intensity or frequency
(usually a faster frequency) when compared to baseline
EEG, in patients with an epileptic encephalopathy or
epilepsy syndrome.

4. PLEDs or BIPEDs that occurred in patients in coma in the
aftermath of a generalized tonic-clonic status epilepticus
(subtle status epilepticus).

6 Clear-cut Criteria for NCSE in EEG

5. EEG patterns that were less easy to interpretincluded:
Frequentor continuous EEG abnormalities (spikes, sharp-
waves, rhythmic slow activity, PLEDs, BIPEDs, GPEDs,
triphasic waves) in patients whose EEGs showed no
previous similar abnormalities, in the context of acute
cerebral damage (e.g., anoxic brain damage, infection,
trauma).

6. Frequentor continuous generalized EEG abnormalitiesin
patients with epileptic encephalopathiesin whom similar
interictal EEG patterns were seen, butin whom clinical
symptoms were suggestive of NCSE.

Reference for EEG findings of NCSE.
Sutter R and Kaplan PW.EEG criteria for NCSE: synopsisand comprehensive survey.
Epilepsia 2012; 53(Suppl 3):1-51.
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A Practical Approach

to the Diagnosis of NCSE
In confused older people

l ‘Are any of the common causes of delirium present?

YES

Treat or correct the cause
then reassess

‘Are there features associated with NCSE in

older people?

- female sex

- history of epilepsy

- prior neurological injury (e.g. stroke)

- benzodiazepine withdrawal

- dlinical signs - e.g. myoclonus, speech
disturbance or automatisms.

NCSE unlikely

YES

Are there any underlying reversible causes
for seizures?

-3
g8

Consider a therapeutic trial
of an AED with clinical

monitoring of the response
and careful observation for
adverse effects

Perform EEG

If the appearance is compatible with NCSE
then an AED should be administered with
monitoring of the linical response and
careful observation for adverse effects.
Ideally this would be supported by
ongoing EEG monitoring or alternatively a
repeat EEG to show resolution of the
epileptiform activity

Postgrad Med ] 2015
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