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ALCUNI DATI PER CAPIRE IL
PERCHE'"...

The incidence of seizures in the general ICUs
ranges from 3.3% to 34.0%, depending on the
ICU population and the detection method.

1tte
ple,/in an
rulstve seizures on continuous EEG, and 76% of them were 1n no
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Table «+  Prognosis

Comvulsive stams epilepticus
Momality
At hospital discharge: 9-21 % [19, 36-38]
30, 39, 40
days: 1]
tred 10-year mortality ratio: 2.8 in general population [42]
he mortality ranges from 3 to 11 % in retrospective series [43). In a prospective study, the mortality
By
Severe | or cognitive sequelas: 11-16 % [19, 44-46]
Detenoratd onal status 23-26 % |19, 36, 38)
At W days af had marked functional impairment (glasgow outcome scale score 2—4) agd M rood recovery
[glasgow ontcd core §5) [41)
Factors associated wl hicome after GCSE
Underlying etinlogy. ¥ iclopment of SE in hospitalized patients, older age, impgg bonsciousness, duration of seizures,
at onset focal neural and the presence of medical complications [36, 3 i—4]
Mortality rate is higher (61 B develops de novo in hospitalized patient
In patients with adequate therap™ glity rate may be as low as ¥ % while § igh as 45 % in those with insufficient therapy
(insufficient dose given, wrong ministration, unnecessary delay atments, inadequate ventilation, medical

complications, or lack of EEG mo uide treatment) [47]. Adhe reatment protocol was associated with better seizure
control and shorter 1CU and hospits ay [50]

:. i a5 ,E-ﬂ“. :
Mlortality
Al hospital discharge: 18-52 % [51-53]
301
Factors associated with poor outcome after NCSE:
Underlving etinlogy, severs mental status impai duration |28, 51, 53, 54]

Faor patients diagnosed within 30 min of seiz rtalii . compared with 75 % for those patients diagnosed =24 h after
seizure onset seizures [51)

Patients with NCSE treated and resolvy had 1 % mo % mortality if seizures continued longer than 20 h |51]
Muortality at hospital discharge in }y 7 %% vi. 3 % comparing dth v, without known acute medical cause 53]
Refractory status epilepticus
Muortality
At hospital discharge: 23-6 . 38, 55-67)
At 3 months: 34 % in R ng propofol with barbiturate infusions [68]
In children with RSE ity rate was very low [69] to 32 % [70], but greatest in t te symptomatic SE [T, 71)
In & meta-analysig children, the mortality rate was 20 % in symptomatic SE and 4 hic SE [72]
Muorbidity
Retum to fu cline 1s more likely for SE paticnts than for RSE paticnts [66] and was seen in 3 gratients at 5 months [65).
At hos g e among 13 survivors: 23 % vegetative state, 62 % severely disabled. 15 % indepef gderately disabled [28,
FE|m: lepsy may be seen more frequently in long-term survivors with RSE than in those with no 3E (B8 % vs. 22 %)
[
ith RSE, a new deficit occurred in 36 and 32 % retumned to baseline [70]. Motor and visual deficits may year after SE
wwever, no child with acute symptomatic RSE returned o baseline [71] and the morbidity and mortality is hose with
omatic SE or a progressive encephalopathy |34, 74]
tors associated with poor cutcome after RSE:
Underlying etivlogy, older age (e.g., =5} years), long seizure duration, and high Acute Physiology and Chronic Health Evd
IAPACHE-2) scale scores [51, 63, 67, 73]
Recently one study reported that after correcting for underlying etiology, coma, and type of SE seizure, duration was not associated
outcome |6

EE(G electroencephalogram; GCSE generalized convulsive status epilepticus; NCSE nonconvulsive status epilepticus; JOU intensive care unit;
RCT randomized clinical trial; RSE refractory status epilepticus; SE stams epilepticus




EPILESSIA E CRISI EPILETTICHE
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it seizure disorders that have been classified in accordance with the location and e



DEFINITIONS

CONVULSIVE * PARZIALI 0 FOCALI

CRISI

EPILETTICHE
\

* NON

CONVULSIVE * GENERALIZZATE



_CONVULSIVO

— 5 min or more of (1) continuous
clinical and/or electro-graphic seizure
activity or (11) recurrent seizure

activity without recovery (returning to NON CONVULSIVO

baseline) between seizures.



DEFINITIONS

In ICUil 5% to 10% dei pazienti in coma esaminati con EEG sonio in NCSE.
Definito come attivita epilettica visibile all'EEG senza segni/sintomi visibili associati .

Nel paziente critico, il NCSE si puo presentare con:

v SINTOMI NEGATIVI: anoressia, afasia/mutismo, amnesia, catatonia, coma,
confusione, letargia, sguardo fisso.

v SINTOMI POSITIVI: agitazione/aggressivita, automatismo, ammiccamento,
pianto, delirio, depressione, ecolalia, facial twitching, risata, nausea/vomito,
nistagmo, deviazgione dello sguardo, ripetitivita, psicosi, tremori.




DEFINITIONS

S1 definisce come la persistenza di crisi
epilettiche visibili clincamente o
elettroencefalicamente nonostante la
somministrazione di terapia con
benzodiazepine seguita da una dose adeguata
di1 farmaco antiepilettico (AED).



Bronchodilators
Local anesthetics

Bone 1
Common causes of oritical care selzures

Neuralogic pathalogy | YT 05 LI [ 55 s

Meuronasou lar Cocaine
Echemic stroke Aunmphetamines
Hemoimhagic stroke Phencyclidine
Subarachnoid hemorrhage Drugfsubstance withdrawal
Barbiturates

Benzodiazepines

Intracerebral hemomhage
Arteriovenous malformation
Opioids
Alohol

Cerebral sinws thrombaosis

Hyperperfusion syndrome
Tummor Infection (febrile seizures)
Primary Metabaolic abnormalities
h-metast-atic Hypophosphatemia
Hyponatremia
Hypoglycemia

Renalhepatic dysfunction

Central nervous system (CMS) infection
Ahsress
Meningitis

arele PHL Seirures and status

Encephalitis ah i -
aitically ill. Crit Care Clin

Encephalitis (noninfectious)
Paraneoplatic limbic
M-methy -d-asp artate—receptor antibodies
MNonparaneoplastic limbic CAUSE AND PATHOPHYSIOLOGY

‘ioltage—gated K+ channel antibodies
(WGKCAGIT

Sezures in the NICU can be caused sither by pri-

ary neurologic pathology or s a com plication of
critical iliness (Box 1). Atthough in gensral ICUs the
latter may be more common, in neurclogic and
neurosurgical patients, structural pathology may
be the leading causs. In several patients, however,
both can be present. In this case, it is difficult to
decide which ona of the two is the major contrib-
utor, but comecting the nonstructural disorder usu-

Inflammatory dsease

Wasoulitis

Acute disseminated encephalomyelitis
Traumatic head injury

Depressed skull fragments

Cerebral comtusion

Extra-axizl hemomhage
Subdural hematoma
Epidural hematoma

Primary epilepsy
Primary CW% metabolic disturbance (inherited)

Drug/substance toxicity

Antibiotics
Antiviral agents
Antidepressants
Antipsychotics

ally brings sezures under control.

Thea mechanisms by which nonstructural abnor-
mzlites induce sszures are, in manmy cases, un-
known. Drugs precipitste sezues by either
preventing y-aminocbutyric acid (GABA) binding to
the GABA, recepior® s with antibictics, or
viz antagonizm &t the Ma nels, such as with
the local anesthetics. Depending on the level of po-
te=sium, hyperkalemia may depolanze the neuronal
membranes or inactivate the Na* and Ca** chan-
nels, leading to an increased threshold for mam-
brans depolarzation. Hyponatremia and low
oamolanty, 25 a consequence of increased cellular
edema and increzsed neuronal excitability, may
gle0 lead to ssmures. During alkalosiz, incressed in-
ward Na® and Ca™ * channel cuments and during -
pomagnesemis decressed M-methyl-d-aspertate
receptor antsgoniem promote cell depolarzation.”™




*MANAGEMENT
DELL’EPILESSIA IN NICU



Le convulsione si verificano piu
spesso in NICU che in terapia
intensiva generale o altre
specialita di terapia intensiva.






* Per la tipologia di pazienti

* Per il tipo di monitoraggio



EZIOLOGIA

* Causa neurologica primaria

* Cause non neurologiche



*INCIDENZA

Da 3.3% a 34% ¢ sono piu frequenti nelle
emorragia che nelle 1schemie e s1 dividono
In:

0 Precoci

0 Tardive



*EPILESSIA E IPH

* Il rischio di avere convulsione ¢ 2-3 volte>
rispetto all’ischemia cerebrale

* 28% puo avere convulsione anche in caso di
profilassi con AEDs

* Le linee guida attuali suggeriscono trattamento
antiepilettico per un mese poi sospensione in caso
di regressione



*EPILESSIA E SAH

Tutti i pz hanno manifestazioni
motorie e perdita di coscienza
all’insorgenza di SAH

* Le crisi precoci si manifestano da
1.1% a16%

e |.e crisi tardive invece nel 5.1-14%



*EPILESSIA E ICTUS ISCHEMICO

* | ’incidenza varia da 0% a 28%

* Sono piu frequenti con 1 pz oltre
60%



*EPILESSIA E TROMBOSI VENOSA
CEREBRALE

* ’incidenza ¢ del 29-50%
* Crisi precoci in 34-44% dei pz

* Crisi tardive nel 9.5%



*EPILESSIAE RHS

°* RHS ¢ una complicanza non comune nel:

TEA carotideo

Angioplastica e stenting carotideo

* Le crisi precoci si verificano immediatamente
dopo la procedura chirurgica

* Le crisi tardive si verificano dopo 7 ore a 14
giorni



*EPILESSIA E TBI

* L’incidenza varia ampiamente da 2-12% nella
popolazione civile , e piu del 52% nella
popolazione militare

* Le crisi precoci (entro una settimana dal trauma
con incidenza del 2.1-16.9%)

* Le crisi tardive con incidenza del 1.9->30%

* [’American Academy of Neurology e il Brain
Trauma Foundation suggeriscono il trattamento
profilattico con Fenitoina per i primi sette giorni



*EPILESSIAE FARMACI

* Penicilline, cefalosporine, azetronam,
fluorchinolonici, isoniazide,
metronidazolo

* Baclofene
* Anestetitici locale in dose tossica

* Acido tranexamico



*DISORDINI ELETTROLITICI E
METABOLICI

* Circa il 18% dei pazienti ricoverati in ICU puo
avere insorgenza di nuovi crisi convulsivi per
iponatremia acuta

* Sia I’ipo che P’iperglicemia sono in grado di
causare convulsione



*TRATTAMENTO

Treatment of Seizures in the

Neurologic Intensive Care Unit

Panayiotis N. Varelas, MD, PhD
Marek Mirski, MD, PhD




*TRATTAMENTO

* La gestione delle crisi convulsive in NICU segue
sostanzialmente le stesse regole generali che
guidano il trattamento dei paz non critici.

* La familiarita del personale medico-
infermieristico nel processo diagnostico-
terapeutico ¢ essenziale

* 1l trattamento deve essere urgente senza panico
soprattutto in caso di crisi ricorrenti/male
epilettico



*TRATTAMENTO

* Crisi singola e breve (<60 secondi)

Eliminazione di cause scatenanti

Terapia cronica con fenitoina 15-20 mg/kg,
fosfofenitoina 15-20 mg/kg seguite da 300-400 mg/die

Considerare ’acido valproico 600-3000 mg/die o
carbamazepine 600-1200 mg/die in caso di
intolleranza a fenitoina



*TRATTAMENTO

* Crisi prolungata o >1

SpO2 e segni vitali

Somministrazione immediata di benzodiazepine ev:
Lorazepam 1-2 mg, Diazepam 10-20 mg, Midazolam
2-5Smg con carico contemporaneo di fenitoina 15-20
mg/kg o fosfofenitoina 15-20 mg/kg seguite da 300-
400 mg/die

Considerare acido valproico 400-600 mg ogni 6 ore se
intolleranza a fenitoina



*TRATTAMENTO

Crisi ricorrenti >5 min o0 >2 crisi senza recupero di coscienza

Definizione dello stato epilettico
ABC. Considerare IOT
Controllo glicemia e somministrazione di Tiamina 100 mg ev e glucosio

Controllo emocromo, elettroliti, funzionalita epatica, CK, screening tossicologico,
EAB, dosaggio AEDs

Somministrazione immediata di BDZ (LZP 5-10 mg, DZP 20-40mg, MDZ 5-20 mg)
Dose carico di Fenitoina 20 mg/kg o fosfofenitoina 20mg/kg

Considerare acido valproico (15-20 mg/kg) seguite da 400-600 mg ogni 6 ore in caso
di intolleranza da fenitoina

Considerare levetiracetam 1000mg*2/die se intolleranza a fenitoina e valproato
EEG continuo se possibile
Se la crisi continua dose aggiuntiva di fenitoina 85-10 mg/kg)

Se la crisi prosegue oltre 60 minuti: diagnosi di stato refrattario e somministrazione
farmacologica per ottenere suppressione EEG.



- ggliiemcriiicui Meurocrit Care (2012) 17:3-23
o society DO 10, 1007/512028-012-9695-2

REVIEW

Guidelines for the Evaluation and Management of Status

Epilepticus

Gretchen M. Brophy - Rodney Bell - Jan Claassen - Brian Alldredge -

Thomas P. Bleck * Tracy Glauser + Suzette M. LaRoche - James J. Riviello Jr. -
Lori Shutter - Michael R. Sperling - David M. Treiman - Paul M. Vespa -
Neurocritical Care Society Status Epilepticus Guideline Writing Committee




*TRATTAMENTO

* Trattamento emergente € mirato

* Ridurre morbilita e mortalita



*TRATTAMENTO

* L’obiettivo principale ¢ di bloccare Pattivita
epilettica sia clinica che EEGrafica



Table 5 Crntcal care treatment outline for convulsive and non-convulsive SE that should be completed prior or upon amival to the imensive care
unit (MNote: tming is mersly a gumde as all imterventons should be done as spon as possible)

Critical care treatment

Timing (minutes post

SelFEure omsct)

Croals

BEatiomalefreferences

Mom-invasive airway protection and
s exchange with head positioning

Imtubation (if arway/zas exchan ge
compromised or elevated CP
s tesd )

Wital migns: O saturaton, BP, HE

Vasopressor support of BP it SBP
= 4] mmHg or MAP -0

Finger stick blood glucose
Peripherl IV access
1. Emergent mmtial AELY therapy
(12, benzod arepine)
2. Flmd resusatation
5. Mutnent mesuscitaton {thiamine
given betore dextrose; dextmse)
Urgent SE contml therapy with AELD

Meurologic exam

Tnage lab test panel (see Table 2)

Retmcotory SE treatment

Unnary catheter
Conmtinuous EEC

magmostc testng (selection depends
om climcal presentation )
o
LF
MEI
Imtracmmnial pressure mon toring
[depending on chmcal presentation )

Immediate (0—2 min)

Immediate (0—110 min)

Immediate (U—2 mn)

Immadiate (5—15 min)

Immediate (02 min)
Immediate (05 mon )

Immediate after imital
AELY mven (5—10 min )

Urgent {510 min)

Immediate (5 mimn)

Urgent (2060 min after
Ind AELY

Urzent (=60 min)
Urgent { 15—64) min )

Urgent ({60 minj

Urgent (60 min of
imaging dingnos=is)

Mloimtain airaay patency, avoid
snonng, administer Ok

E=tablish semire oxy genation and
vt lat om

Establish and support basehne
vital signs

Support CPP

Magnmose by poglyoecmia
Extablizh medicaton rouate

1. 5top scirure

2. Establizh cuvolemia
3. Reverse thiamine deficiency,
treat by poglyosmia

Stop seizam

Ewvaluate for mass lesion, aoote
imtracranial process

[Magno=e hte threatening
metabolic condition

Stop ssizumes; treatment strategies
baszed on mdrvidual pateemt
respomse and AEL
concentmtons (if applicable)

Evaluate swstemic circulation

Evaluate for MCSE if not waking
up after climical ly obvious
5 FUTES COnse

Evaluate tor mass lesions,
memngitis, encephalitis

Measure and comroal ICP

[40, T6—79]

Expert opimion

[R0-81]

Expert opimion

[R0-82]

[R0-§2]

Expert opimion

Expert opimon

Expert opimion

Expert opimion

[50, 73, 75]

Expert opimon

Expert opimion

AED antepilepne drug: &F blood pressure: OFF cerebral pertusion pressure; O F computed tomography; EEG electroencephalogrmm:; AR heant
rate; JOCF mimmcramal pressure; LF lumbar punctune; AP mean arerial pressore; AT magnetic resonance mmagng: SEF syvstolic blood pressum




*TRATTAMENTO IN
EMERGENZA

* Il farmaco di scelta per la terapia iniziale:
Benzodiazepine

* La via ev ¢ da preferire
* Per la via ev la prima scelta ¢ il Lorazepam
* Per la via im il Midazolam

* Per la via rettale il Diazepam



Table 6 Treatment recommendations for SE

Treatment Class/level of evidence

Emaergent treatment
L.Ora e panm Class 1. level A
PMidazolam Clas=s 1. level A
Driazepamm Class 1la, level A
FPhenvioin/fosphenytoan Class 1Tb, level A
Fhenobwarbetal Class b, lewvel
Walproate sodium Class 1Ib, level
Leveliracetam Class Ilb, lewvel

Lirgent treatmment

Valproate sodium Class Ila, level

FPhenyvioindfosphenytoin Class Ila, level
Plidax=alam (Continwous irnfusiom) CTlass 1Tk, leswe]
Phenobarbital Class Ilb,. level
Levetiracctan Class Ilb, level
Refractory reatment
Midazclam Class 1la, lewvel
Fropofol Class IIb. level
Fentobarbitalfthiopental Class ITh, lewvel
YWalproate sodinm Class 1la, level
Levetiracetan Class IIb, level
FPhenyvioindfosphenytoin Class ITb, lewvel
L acaosamaides Class ITh, lewel
Topiramate Class b, level
Fhenobarbital Class 1Ib, level




Table 7

[nag

Intermitient dmag dosing in SE

Inatial chos ang

N raes
v CHIEENE

rec e e sl eti oms

Serbous ndverse efMecis

Conssderarinms

IFiazepam

LAarssE =i

bedidazodam

Fiephony oim

Lacosamicke

Laevetiracstam

Phenoharkital

Fhenatoin

Topirnmase

alpraals
e S TTTRT]

15 megks 1Y wp o
10 mg per dose, may
repeat in 5 min

0 mg'kg IV up o
4 nuE T Sose, Ty
regezat in S—10 min
0.2 meg/kg IMM ap ix
maximam of L0 mg

I PEKEe IV, may
cives addhitsanal
5 ke

DHE-AHF meg 1%

JAHMI-FANXL g 1
Pedss 2060 mg'kg IV
A magfkg 1V, may give
an ackliticnal
S5=00 mgfkg
I mkE 1V, may give
an ackliviomal
5—10 mys'ke

BHEAHF mgg R

SO0 ke W, niak
pives Al addananal
e R T N

Lip i 5 mgfmin {1%FP)
Peds: 2-5 wears, 0.5 mz'ke
(PR R &1 0 sears, L3
ek (PR groator than
12 yemrs, 0.2 megike (PR
Lip v 2 mngdmin 1% H)

Peds: 10 mg [M (=40 keg):
5 mg [ (13} kgic
022 mgfke (imdranzsal);
0.5 mgfkge thuccal)

Lip ps D50 ez FE man may
eave ackliciomal dhoss
1O pone adter losading:
pinbsisn

Peds: up 0 5 mgfkgdmin

200 mg [V aver 15 man

My pediatric dosing
e L bli shee

2—5F mpkpfmin 1V

Sib 1HF megfmmin IV, may give

addaivonal dose 10
after loading imfasion
Uip ia 30 mgfman IV meay
eave adkliviomal dose
10 mim alfter locufing

nlnsicm
Peds: up 0 1 mg/kgdmen
HM0- | 600 mghday arally
rdivided -3 times daily)
By pediatric dosing
e Labdishaed
30 e R, may Ervd
adidneanal doess 1K mien
abier leadeng iisdies o

Peds: 1.5-3 mg/kgd/man

Hypoiensson

Fasspiraloes depmessiom

Hypeoie nsenn

Respirmiory depression

Respirniory depression

Hypolenssaon

Hy peolensson

Arrhiythimass

FE prolongatiom
Hypotenssom

Hypienssan

Fexpirutory: depressiom

Scrhythimass
H iy e i i

Purple glove syndrome

Fletabalis ocidosgis

Hy peeraiidamoestania
Pamcrenmitis
Thirombos snopenis

Hepaiotaxeciny

Faapid recistribastion {=shord
durstiom ), active melabalite,
IV contains propylene ghyool

P Rl 101 withi snlirss

% coniains prispyvlene glycod

rapid redisiribulzon
{shar duraizon}

Comgeanibsle i coalinee, denirass, and

lasctatiog] ringers sluniceis

Blinimal drug interscticons

Limited] experiences in Ireasinmenl
of 5E

BElanimal dedg anteraaticomns

Mt heepaticolly metabalized

IV coniains prijpwvlens glycod

Cinlly campatible in salime
I camlaims propvbenes glycod

i 1% formuslmion availabde

Lles wafh danlicn i p=alienls wiqlly
Irasma s Feeadl on iy
preferrdsd ageil n peilenls sl
Elohlasnormg mulnromees

may b &

FM anbramuoscul

ar. YV milravenocus: FVF inlravenous pash; sein mimole: MG nasogastns: PE phenyioan cguivalents: PEDRy podialmc:; PO by mosth:
P meclal administration: S propaolol related infosion sy mdrome




*TRATTAMENTO URGENTE

* Tuttii pz vanno trattati con BDZ a breve durata
d’azione a meno che non sia riconosciuta la causa
scatenante

* 2 sono le obiettivi

Rapido raggiungimento la dei livelli terapeutici di
DAEs

Fermare la crisi in atto



Table ¢ Treatment recommendations for SE

Treatment Class/level of evidence

Emergent treatment
L orazepam Class 1, level A
MMidazolam Class I, level A
Driazepam Class Ila, level
Phenvioin/fosphenyiomnm LClass 1Tk, lewe]
Fhenobarltal Class 1lb,. level
“Walproate sodium Class ITb. level
. ewvetiraceiany Class b, lewvel

Urgent treatment

Yalproate sodium Class lla, level

Phenyvitoindfosphenytomn Class Ila, level
Midazolam (Ccontinuous infusiomn) Class Ib, lewvel
FPhenobarbital Class Ilb, lewvel
Levotiracetanm Class IIb, lewvel
Relfractory mreatmment
Midazolam Class 1la, level
Fropofol Class IIb. lewvel
FPentobarbntalfthiopental Class ITh, lewel
YWalproate sodiam Class Ila, level
Levetiracetann Class IIb. lewvel
Phenyvitoindfosphenytoin Class ITb. lewvel
I _acaosarmicle LClass 1Tk, lewe]
Topiramate Class b, level
Phenobarbiatal Class IIb, level




*TRATTAMENTO DELLE CRISI
REFRATTARIE

* Bolo supplementare
* Aggiunta di un altro farmaco

* Infusione continua o boli?



Table 8 R5E dosing recommendations

Drug

Inital dose

Continuous infusion dosing
recommendations-titrated to EEG

Serious adverse effects

Considerations

Midazolam

Pentobarbital

Thiopental

0.2 mg/kg; administer at an
infusion rate of 2 mg/min

15 mg/kg, may give
addiional 5-10 mg/kg;
administer at an infusion
rate <5 mg/min

Start at 20 mcg/kg/min,
with 1-2 mg/kg
loading dose

2T mg/kg, administer at
an infusion rate
=50 mg/min

0.05-2 mg/kg/hr CI

Breakthrough SE: 0.1-0.2 mg/kg
bolus, increase Cl rate by
0.05-0.1 mgkg/hr every 3-4 h

0.5-5 mg/kg/h CI
Breakthrough SE: 5 mg'kg bolus,

increase CI rate by 0.5-1
mg/kg/h every 12 h

30-200 meg/kg/min C1

Use caution when administering
high doses (= 80 mcg/kg/min)
for extended periods of time
(i.e., =48 h)

Peds: Use caution with doses =65
mcg/kg/min; conraindicated in
young children

Breakthrough SE: Increase CI rate
by 5-10 mcg/kg/min every
5 min or 1 mg'kg bolus plus CI
ttration

0.5-5 mg/kg/h CI

Breakthrough SE: 1-2 mg'kg
bolus, increase CI rate by
05-1 mgkg'h every 12 h

Respiratory depression

Hypotension

Hypotension
Respiratory depression
Cardiac depression
Paralytic ileus

At high doses, complete loss

of neurological function
Hypotension iespecially

with loading dose in

critically ill patients)
Respiratory depression
Cardiac failure
FEhabdomyolysis
Metabolic acidosis
Renal failure (PRIS)

Hypotension

Fespiratory depression

Cardiac depression

Tachyphylaxis occurs after
prolonged use

Active metabolite, renally
eliminated, rapid
redistribution (short
duration), does NOT
contain propylene glycol

Requires mechanical
ventilation

IV contains propylene

glycol

Requires mechanical
ventlation

Must adjust daily caloric
intake (1.1 kcal/ml)

Requires mechanical
ventilation

Metabolized to
pentobarbital

CT continuous infusion; EEG electoencephalogram; A hour: IM inramuscular; IV inwavenous; VP intravenous push; min minute; PRIS propofol
related infusion syndrome




*ALTERNATIVE

* Il trattamento aggressivo va continuato finche
non si stabilisce I’esito della terapia

* La terapia prolungata va proseguita in pz giovani
con stato premorboso sano, in caso di malattia
autolimitata e in assenza di lesioni intracraniche

* L’uso di farmaci emergenti



Table 9 Altemative therapies for RSE

Number of articles related Case series  Comments
to treatment of RSE n=3

Pharmacological
Ketamine Intravenous drp, potential neurotoxicity
Corticosteroids Rasmussen’s encephalitis, Hashimoto®s
encephalopathy
Inhaled anesthetics High complication rate/morbidity
[mmunomodulation (IVIG or PE) . Rasmussen’s encephalitis, EPC
Non-pharmacological
Vagus nerve stimulation Catastrophic epilepsy in infants
Ketogenic diet R Landau-Kleffner syndrome, pediatncs
Hypothermia Single or small case series only
Electroconvulsive therapy 5 Single or small case series only
Transcranial magnetic stimulation EPC in most cases

Surgical management _ Most often used and successful in pediatrics

EPC epilepsia partialis continua
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FARMACOLOG
FENITOINA

“PDifenil - Idantoina”

* epilessia parziale, tonico-clonica ma non asse

'f.-

* non depressione

O

(N

* a dosi tossiche: e

* a dosi letali: rigi
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S&F FARMACOLOGIA:
S FENITOINA .

* prolunga il periodo refrattario dei cana
dipendenti (in modo SELETTIVO¥)

* rilascio immediato

* rilascio prolungato
* 90% legata alle proteine j
* il farmaco ATTIVO e la ¢

(ALB) 0 A

y ~

* interferenze con altri ant




(T&€F  FARMACOLOGIA:
. 3 FENITOINA  _m

-

* la velocita di eliminazione é concentrazione - di
* ’emivita varia trale 6-24 hse [ £ ] <10 p&

* ’emivita aumenta all’aumentare della [ f ] pl

* il € v (95% CYP) con u
saturabile e ne deriva un metabol
(paraidrossifenilico) N

* attenzione a WARFARIN

* aumentata degradazione ¢ raccetivi orali

O

N

* teratogenicita nota
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S&F FARMACOLOGIA:
B 3 FENITOINA .

* scarsa idrosolubilita

* FOSFENITOINA: profarmaco idrosof
Fenitoina da fosfatasi epatiche/eritrocita¥
proteine plasmatiche competendo con la Fe
ne aumenta la quota libera

A

&

(via di somministrazione, durata, dose)

* e.v. rapida: aritmie, |PA ione SNC

O

> Non superare l’equi- Fenitoina ‘
150mg/min ..




(T&€F  FARMACOLOGIA:
. 3 FENITOINA  _m

-

(via di somministrazione, durata, dosg

* sovradosaggio x os: segni cerebellar
cerebellare

* in fase iniziale: T transitorio transaminasi

* in cronico: modificazioni comportamentali, T fré
sintomi gastrointestinali, osteomalacia,
megaloblastica, irsutismo

* intolleranza: manifestazic anee, alterata

funzione epatica e midollar

O

N




o 3 FENITOINA =

-

LI€F  FARMACOLOGIA:

* alterazioni del metabolismo del collage

* incidenza 20%; piu comune nei bambini &
soggetti con tratti somatici dismorfici del volto

* non richiede la sospensione del farmaco

.'.'.h

* alterata secrezione di vaso

* iperglicemia, glicosuria (|

O

rb Ca+)
N

* alterato metabolismo Vit.

* T metabolismo Vit. K




FARMACOLOGIA
FENITOINA

* eruzioni cutanee morbilliformi

* Sdr di Steven Johnson (variante gene HLA-F

ﬁtOe

* neutropenia, le
agranulocitosi, tro
(linfoadenopatia)

anemia aplastica,
| sintesi IgA

O

N




¥ FARMACOLOGIA:
. 3 FENITOINA .

-

%

* sdr multiorgano rara ma potenzialment¢
* febbre, rash, linfoadenopatia, insufficienza
* compare dopo 2-4 settimane dalla prima espos

* fattori di rischio: familiarita, immunodepression
..'.hll

1. tessuti molli al
50.del farmaco o

quamazione ‘

* irritazione ed infiammazi
sito di iniezione, con 0 senz

* edema, decolorazione, nec
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S&F FARMACOLOGIA:
. 3 FENITOINA .

Range terapeutico: [ f | > 10 pg/ml
Tossicita: [ £ | > 20 pg/ml

h::r

oncomitante di
p da CYP2C9 o
I entrazione

* la somministrazione
qualsiasi farmaco metabo
CYP2C10 puo aumentar
plasmatica di fenitoina

O

N

* 1 farmaci che inducc
accelerare il metabolismo

possono
' ina




FARMACOLO
FENITOINA

L
i

* Trattamento di aritmie cardiache se te
inefficace (spt se associate a digitale)

* Bradicardia Sinus V 27/3A, sdr di Adams

Adulto

Neonato

O

N




DIMINUZIONE dei livelli sierici di Fenitoina

Farmaci i cui livelli ematici possono essere alterati da Fenitoina



%%  FARMACOLOGIA:

3 FENITOINA  _.m

* Stato epilettico: dose di attacco pari a "RIERIARE
50mg/min; circa 20 min in un soggetto ¢
dosi di mantenimento pari a X 0S O €e.V.

* Nel neonato l’assorbimento orale é ina
mantiene la dose di attacco pari a

mg/kg/min)

La determinazione dei li
20 ug/ml e utile per la defi
di manteni

tici (10-

dosaggio O

N




PRESCRIPTION ONLY MEDICINE
ILDREN

KEEP OUT OF REACH OF CHIL)

DILANTIN:

100 MG PHENYTOIN GAPSULES

Each capsule contains: Phenytoin Sodium 100 mg
Dosage: As directed by physician.

PM 63982
200 CAPSULES AUST R 14305



. 2 LEVETIRACETAM _m

-

LI&F  FARMACOLOGIA:

“S-enatiomero dell’ a-etil-2-oxo-1-pirrolidinace

* farmaco unico a partire dai 16 anni con epile
diagnosi, per crisi ad esordio parziale ct
generalizzazione secondaria

* in aggiunta ad altri farmaci per: crisi
ad esordio parziale con senza O H
generalizzazione (dai 4 ), 1
epilessia mioclonica giova a), N
epilessia generalizzata idic 12

aa)




. 2 LEVETIRACETAM =

-

LI&F  FARMACOLOGIA:

* NON NOTO. “Agirebbe riducendo il rilt
intraneuronali di deposito. Inoltre si legherebbe a
vescicola sinaptica coinvolta nel rilascio di neuro
cellule nervose. L'inibiziene dei canali del calcio presi
impedisca la conduzione dell' impulso attraverso la sinap

..'.hlI

* rapidamente assorbito (x ¢

* non si lega alle proteine p

* 95% del farmaco e del
inattivo vengono escreti co
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The Synaptic Vesicle Glycoprotein 2A Ligand Levetiracetam

Inhibits Presynaptic Ca*" Channels through an Intracellular
Pathway®

Christian Vogl, Sumiko Mochida, Christian Wolff, Benjamin J. Whalley,
and Gary J. Stephens

School of Pharmacy, University of Reading, Reading, United Kingdom (C.V.,, B.JW., G.J.5.); Department of Physiology, Tokyo Medical
University, Tokyo, Japan (S.\M.); and UCB Cenire for CNS innovation, UCB Pharmma, CNS Research, Braine-I'Alleud, Belgium (C.W.)
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LEV Inhibits Cholinergic Transmission. This study
demonstrates that the prominent SV2A ligand LEV inhibits
cholinergic transmission through actions on Ca,, channels in
sympathetic neurons. We show that entry into the intracel-

LEV Reduces E}f_naptir: Transmission and Inhibits
Cay Channels through an Intracellular Pathway. We

1 i i | 4 T T™TETr v T "7 *d 1 g i

LEV Affects Membrane Properties under Physiolog-
ical Conditions. LEV effects on SCGN intrinsic membrane
properties were consistent with reduced Ca®" influx through
Cay channels. LEV reduced the amplitude of the AHP, a




FARMACOLOG
LEVETIRACETA

* 65% del farmaco viene escreto immodi

* 24% metabolismo mediante idrolisi del gruf

o per le glucuro
privo di inter
antiepilettici, co
anticoagulanti...




LT%€F  FARMACOLOGIA:
‘& . -  LEVETIRACETAM .

* generalmente ben tollerato
* molto comuni (>1/10pz): sonnolenza, asten

* comuni (1/10): nasofaringite, | PLT, anoress
labilita emotiva, alterazioni del pensiero, capc
diplopia, rash, prurito, mialgia

ropenia,

2&

* frequenza non nota: eri
leucopenia, comportamenti
parestesie, pancreatite, ins
epatica, eruzioni cutanee




FARMACOLOGIA:
LEVETIRACETAM:

* MONOTERAPIA (a partire dai 16 aa): de 1000-3000

* Per le prime 2 settimane di terapia la dose ¢
* TERAPIA AGGIUNTIVA:

* Per adulti ed eta-r"fh

peso 2 50kg: ) mg/die

&

* Per bambini (4-1
con peso < 50 kg: ¢

-17aa

Diluito in 100ml e




FENITOINA o LEVETIRACETAM?

v’ Farmaci con profi cinetico diverso

v Mecc‘smo

v’ Efficacia relativament

non chiaramente noto

.

oni

v Fenitoina € 29,92 (5'l; 250mg/5ml)
v Levetiracetam € 396 (5(~/5m1; confezione 10fl)
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uomo 40 anni

anamnesi negativa

trauma della strada, ciclista investito
disorientato e agitato all’'arrivo MSA
intubato sul posto

sedato ed intubato per 4 gg

PIC <15mmHg

alla sospensione dei sedativi agitato a tratti

crisi epilettica tonico-clonica, inizia levetiracetam 500mg x 2

trasferito in NCH in 5° giornata
stato di male in 6°
aumenta il levetiracetam a 500mg x 3




* In 9° giornata crisi tonica con midriasi fissa, desaturazione e trisma
* 10T




Dott.ssa E. Seghelini Il Servizio di Anestesia e Rianimazione
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Phenytoin versus Leviteracetam for Seizure
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Levetiracetam versus phenytoin for seizure prophylaxis in
severe traumatic brain injury

Kristen E. Jones, M.D.!, Ava M. Puccio, R.N., Ph.D.1, Kathy J. Harshman, R.N., B.S.N.1,
Bonnie Falcione, Pharm.D.2, Neal Benedict, Pharm.D.2, Brian T. Jankowitz, M.D.1, Martina
Stippler, M.D.!, Michael Fischer, B.S.! Erin K. Sauber-Schatz, M.P.H.! Anthony Fabio,
Ph.D., M.P.H.!, Joseph M. Darby, M.D.?, and David O. Okonkwe, M.D., Ph.D.1

1Department of Neurological Surgery, University of Pittsburgh Medical Center, Pennsylvania
ZDepartment of Pharmacology, University of Pittsburgh, Pennsylvania

3Critical Care Medicine, University of Pittsburgh, Pennsylvania

> levetiracetam 500mg die dal 2006-2007, 32 pazienti

» fenitoina dal 2005 al 2006, 41 pazienti

» EEG se sospetta crisi, alterazioni coscienza o del comportamento,coma
» outcome: alterazioni EEG

Electroencephalographic findings stratified by cohort

Phenvtoin  Levetiracetam

EEG Finding Yes No Yes No p Value

- ol 3
seizure tendency 0 12 7 8

seizure activity 0 12 1 14 0.556

abnormal EEG 0 12 8 7




» studio di coorte, retrospettivo
» monoterapia con levetiracetam o fenitoina

» monitoraggio crisi epilettica preoperatoria, dopo una settimana
e dopo un mese
> ADR

20INSOIN3U

rerojuaierdns 121y uroadusyd snsioa

305 : 105 pazienti in terapia con LEV e 210 con FEN
epilessia preoperatoria: 33pz LEV e 45pz FEN, p = 0.07
epilessia a una settimana: 1pz LEV e pz FEN, p =0,17
epilessia a 1 mese: 1,9%pz LEV e 5,6%pz FEN, p = 0,23
ADR: 1pz LEV e 38pz FEN, p < 0,001
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» trial clinico randomizzato, 2:1 LEV: FEN
> TBl o ESA
GCS 3-8
TC patologica
» LEV 20mg/kg+200mg die, FEN 20mg/kg+5mg/kg/die per 7gg
» outomes: incidenza crisi epilettiche (EEG per 72h), ADR,
long term outcomes
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52 pz arruolati: 34 LEV e 18 FEN

nessuna differenza per incidenza epilessia

LEV minor episodi de deterioramento neurologico, p= 0,024

LEV minor complicanze gastrointestinali, p= 0,043

dei sopravvissuti GOSE alla dimissione, a 3 e 6 mesi migliore per LEV
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studio di coorte, retrospettivo

FEN 15-20mg/kg + concentrazine ematica di 1-2,5 microg/kg
LEV 500-200mg/d

Phenytoin (n = 25)  Levetiracetam (n = 60)
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Significance

Discharge GCS 14 (11-15)
Discharge Level of consciousness
NCCU length of stay

Hospital length of stay

Seizure incidence

NCCU discharge destination (home)

Cognitive function (intact)

11 (8.8-15)

10.6 + 8.4

0.02

0.36

0.31
0.49
0.03
0.04
0.08
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RESEARCH ARTICLE Open Access

Phenytoin versus Leviteracetam for Seizure
Prophylaxis after brain injury — a meta analysis

Syed Nabeel Zafar', Abdul Ahad Khan?, Asfar Ayaz Ghauri® and Muhammad Shahzad Shamim'

Conclusions

On the basis of our analysis of available literature,
we conclude that there is no significant difference in

seizure prophylaxis for either early or late seizures; for
either Phenytoin or Levetiracetam. However, paucity of
good quality evidence limits our conclusion. Better qual-
ity RCTs from centers in different parts of the world
are recommended.




» studio di coorte, prospettico
» trauma cranico chiuso con ESA, SDH, EDH,DAI

» LEV 1000 mg x 2, FEN 20mg/kg+5mg/kg/die per 7gg

v’ 813 pz: 406 LEV , 407 FEN

TABLE 3. Outcomes

Total (n = 813) LEV (n = 406) PHE (n=407) P
General
Seizure, % (n) 15(12) 1.5 (6) 1.5 (6) 0.997
Ventilation days, mean (SD) (range) 10,0 (10.1) (1-85) 10.0 (10.3) (1-85) 9.0 (3.5) (1-62) 0.548
ICU LOS, mean (SD) (range) G2 (10.7)(1-88) 8.8 (10.7) (1-88) 10.5 (10.9) (1-57) 0.038*
Hospital LOS, mean (SD) (range) 9.8 (11.4) (1-89) 11.8(11.9) (1-89) 7.5 (10.2) (1-88) <0.001*
~UOrgan donors, Y (n) UET) UT) TUT0) U
Mortality, % (n) 46(37) 54(22) 37(15) 0.236
Adverse drug rcactions, % (n) 9.1 (74) 79 (32) 10.3 (42) 0.227
Rash 0.2(2) 0.2 (1) 02(1) 1,000*
Leukocytosis 54 (4) 1.2 (5) 9.6 (39) <0.001*
Hypotension 0.6(5) 0.2(1) 1.0 (4) 0.179
Drug discontinuation owing to adverse reaction 1.5(12) 0.0 (0) 29 (12) <0.001*
Complications, % (n) 27.7 (225) 283 (115) 27.0 (110) 0.679
Pulmonary edema 74 (60) 6.4 (26) 8.4 (34) 0.288
Pncumonia 2.0(16) 2.5(10) 1.5 (6) 0.310
ARDS 9.3 (76) 11.1 (45) 76 (31) 0.090
Meningitis 0.2(2) 0.0 (0) 0.5(2) 0.499
Other' 9.7(79) 8.6 (35) 10.8 (44) 0.292

* p values ere significantly ditterent (p < 0.05).

tOther, disbetes insipidus, cerebral salt wasting syndrome, brain death, permanent cranial nerve deficit, thrombocytopenia, stroke, deep venous thrombosis, urinary tract infection,

sepsis, and multiple-organ failure.

ARDS. adult respiratory disiress syndrome.
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ORIGINAL ARTICLE

A cost-minimization analysis of phenytoin versus levetiracetam for
early seizure pharmacoprophylaxis after traumatic brain injury

Fredric M. Pieracci, MD, MPH, Ernest E. Moore, MD, Kathryn Beauchamp, MD, Seth Tebockhorst, MD,
Carlton C. Barnett, MD, Denis D. Bensard, MD, Clay C. Burlew, MD, Walter L. Biffi, MD,
Robert T. Stoval, MD, and Jeffrey L. Johnson, MD, Denver, Colorado




TABLE 1. Cost and Charge Data (USD)

Event

Cost to

Charge ta

Institution Patient

7-d course of LEV, 1,000 mg IV twice daily
Medication
Total
7-d course of PHT 300 mg IV twice daily
1,000 mg loading dose
Maintenance dose
Serum PHT concentration (determined twice)
Serum albumin concentration (determined twice)
Total
Computed tomography of head
MRI of head
EEG
Complete blood count

$370.16
$370.16

$3.00
§28.00
$4.54
$7.40
$40.67
$218.69
$593.15
$145.42
$5.82

$3,190.60
$3,190.60

$120.00
$1,008.00
$282.98
$90.52
S$1501.50
e
$2.281.35
$538.60
$59.82

The cost/charge of deterioration in mental status was approximated by the cost
charge of computed tomography of the head; The cost'charge of anemia was approxi
mated by the cost/charge of a complete blood count. All costs/charges are in 2011 L'SD




v" 151 dollari per FEN vs 411 dollari per LEV
(con dosaggio ematico bisettimanale per FEN)

v' se deterioramento neurologico (pit probabile nel gruppo della
anemizzazione (piu frequente nel gruppo LEV)
265 dollari per FEN vs 370 dollari per LEV se indagato con TC
se indagato co RMN e EEG sempre piu economico FEN
i B
N
v se dosaggio ematico FEN e albu 1ina quotidiano:
183 dollari FEN vs 411 dollari LEV.

una nuova strategia
e costa circa

e difficile racco
terapeutica che non é piu efficace del
3 volte di piu.




CONCLUDENDO

LEVETIRACETAM
FENITOINA
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