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seizures in critical ill patients
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Which are Difficult Issues?

Paroxysmal events: Epileptic VS Non-epileptic
Convulsive sz VS Electrographic sz (NCS)

Assessment of clinical behavior: Concurrent
video recording is strongly recommended

Timing and duration of monitoring (24 hours)

Frequency of review and interpretation (twice
daily or every 12 hours)

Sedation and High-dose suppressive Therapy

Assessment of severity of encephalopathy and
prognostication



Proportions of electrographic seizures identified by
CEEG monitoring for 1 h, 24 h, and 48 h
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Abend NS, Epilepsy & Behavior. 2015

INDICATIONS FOR CRITICAL CARE
CONTINUOUS EEG

1. Persistently abnormal mental status following generalized
convulsive status epilepticus (GCSE) or other clinically-
evident sz

2. Acute supratentorial brain injury with altered mental status

3. Fluctuating mental status or unexplained alteration of
mental status without known acute brain injury

4. Generalized periodic discharges (GPDs), lateralized
periodic discharges (LPDs), or bilateral independent
periodic discharges (BIPDs) on routine or emergent EEG

J Clin Neurophysiol. 2015,32: 87-95
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INDICATIONS FOR CRITICAL CARE
CONTINUOUS EEG

5. Requirement for pharmacological paralysis and risk for
seizures (e.g., therapeutic hypothermia protocols, ECMO)

6. Clinical paroxysmal events suspected to be seizures, to
determine whether they are ictal or nonictal

J Clin Neurophysiol. 2015,32: 87-95

Occurrence Rates of Seizures
and Status Epilepticus

Occurrence Rates
Status
Critical lliness Seizures Epilepticus

Nonneurclogic ICU patients  4%—-15% 0.4%
Ischemic stroke 5% 19%—10%
Subarachnoidal 4%—16% 10%-14%
hemorrhage
Intracerebral hemorrhage 10%—-30% 1%—21%
Hypoxic-ischemic B06—40% 30%
encephalopathy
Traumatic brain injury 1204-50% 89%—35%

Crit Care Med. 2013; 41
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Electrographic Seizures (ES) & Electrographic
SE (ESE) in Critically ill Children
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Epilepsia. 2013;54(8):1419—-1427

Proportions of ES and ESE in children with
critical illness underwent CEEG monitoring
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Seizure Characteristics by
Acute Neurologic Diagnosis
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Seizure Characteristics by
Acute Neurologic Diagnosis
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Initial AED Administered

15

Levetiracetam Phenobarbital Phenytoin-Fosphenytoin Valproate

MElectrographic Seizures + Electrographic Status Epilepticus
Electrographic Seizures
WElectrographic Status Epilepticus

Abend NS, Seizure. 2013;22:467—-471
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Abend NS, Seizure. 2013;22:467-471



Seizure burden & short term
outcome in critically ill children
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Assessed by Pediatric Cerebral Performance Category score at discharge

Brain 2014;137:1429-1438

Magnitude of neurological decline rises with increasing
seizure burden across all diagnostic categories

Acute brain Injury

Systemic disease
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Selaure categery, n {3

Becrographic sefzuras
Bectographic stabus epleptias

Variable

Seizure category
Mo seizure
Electrographic seizures

Electrographic status epilepticus

Variable

Seizure category, n (36)
No seizure
Electrographic seizures

Electragraphic status epilepticus
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Univariate analysis Multivariate analysis
PedsQL, Linear regression
median (IQR) p Value coefficient (95% CI) p Value
0.01*
86 (64, 95) - -
94 (60, 97) —533 (-21.13 to —1048) 0.50
61 (48, 71) —23.07 (—36.75 to —9.38) 0001
Univariate analysis Multivariate analysis
Mo epilepsy Epilepsy Epilepsy.
(n = 35,65%) (n = 19, 35%) p Value OR (95% CI) p Value
0.009°
26 (74) 7(37) - —
5 (14) 3 (16) 2.66 (0.42-16.72) 0.28
4111) 9(47) 13.33(2.49-71.35) 0.002°

Neurology. 2014;82:396—404

Seizure termination depending
on the first administered AED

« Phenobarbital 64% (16 of 25)
» Levetiracetam 40% (12 of 30)
* Phenytoin—fosphenytoin 36% (8 of 22)
» Valproate 33% (1 of 3) (p =0.79)

 Electrographic sz (p = 0.58) or

electrographic status epilepticus (p = 0.47)

Abend NS, Seizure. 2013;22:467-471
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Color density spectral array(CDSA) &
Amplitude integrated electroencephalography(aEEG)
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A. Raw EEG recording

B. CDSA
C. aEEG

Curr Neurol Neurosci Rep. 2013;13:330

Patient #1
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1@?UEW?H1§WI@ﬂTNLﬂ?Wﬂ@ Sertaline, alprazolam, imipramine, risperidol
2 n19kdAauW CT brain: normal, ANA: neg H81ns4LU&UNINTY Taeide
el Audnaiealsild uanlinduneynanshu vdunaneiunna vy
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AnpaNnTNasNnTu Funliiansn unganaannisanenunaiin LP Uns CSF
C/S NG #81n132UuaznszANUINIIRNA8ARal Il dilantin + cefotaxime (300
mg/kg/day) WRadeiann TN LNaTINNTUR
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Patient #1
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Physical Examination

V/S: T 37C°, BP 90/60 mmHg, RR 20/min, PR 90/min
GA: a Thai boy, not pale, not jaundice

General examination: unremarkable

Neurological examination

MSE: drowsiness

CN: pupils 2 mm RTLBE, optic disc sharp both eye, no eye dysconjugated, no facial

palsy, no nystagmus, gag reflex positive, peculiar orofacial movement

Motor : hypotonia, power: moves limb equally, at least grade Il all, stereotype and

jerking movement both arms and legs
DTR 3+ all, Clonus: negative

Babinski sign: absent both sides, no stiffness of neck
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Video EEG

®* Will be presented

Patient #2

® Will be presented.
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Patient #3

® Will be presented.



