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Epilepsi gelisimi ilgili farkh teoriler mevcut.
Beynin korteks - subkorteksindeki néronlarin
uyarilabilirliginde artma

Anormal elektrik yayilimi
Tekrarlayan nobetlerin olustugu klinik tablo.
Nobetlerin ¢cogu 1-2 dakikada sonlanir.



Status Epileptikus

= Hayati tehdit eder

= Tibbi- noérolojik acil bir durum

= Hizli tani ve tedavi gerektirir.

* Bazidurumlarda tedaviye hemen yanit alinirken,

= Bazen mortal seyreder.

= Tedavi; Altta yatan nedene gére farklihk gosterebilir.

= Mudahale zamani uzadik¢ca morbidite ve mortalite artar



Status Epileptikus

= Tanii¢in "ndbet aktivitesinin stiresi" kullaniliyordu.

» Eski tanim: > 30 dakika stire devam eden epileptik nébet

veya bu sure icinde - iktal olaylar arasinda - devam eden
nobetler.



Status Epileptikus Tai

= Konviilsif Status Epileptikus (KSE) tedavisi aciliyet
gerektiriyor

= "30 dakikalk'" sireye bagh tanim klinik pratikte uygun
degil

in nedeni:
sbetlerin miidahalesiz

Status tamiminin deg:;mesm:
5-10 dakikadan uzun siiren no

sonlanmasi pek olasi degil !!!




Yeni Status Tanimi

* 5 dakika lizerinde devam eden nébet aktivitesi

= Bilin¢ dizeyinde tam bir diizelme olmaksizin arka arkaya 2
ve daha fazla ndbet

NOBET BIRKAC DAKIKADAN FAZLA DEVAM

EDIYORSA, TEDAVIYE GECIKMEDEN BASLANMALI




ILK 15- 20 DAKIKADA HASTA YONETIMI

e - Kisa Norolojik muayene
- Genel degerlendirme (ABCQ)
- 02 uygula, entiibasyon ihtiyacini degerlendir ? Mekanik ventilasyon ?
o - |V DY sagla (2 tane), laterale yatirilir, aspirasyon engellenmeli
ACiL - Stick Kan gekeri: Dx uygula
. . e - Kan 6rnekleri (Elektrolit, CBC, lla¢ dlizeyleri,toksikolojik degerlendirme)
YON ETIM e - Kardiyak monitorizasyon, pulseo2, Sik vital takibi

e Acil Tedavi (n6beti durdurmak icin)
e - LORAZEPAM 0.1 mg/kg IV yada 4 mgIV (max 2 mg/dak)
e - Alternatif: DIAZEPAM 0.1- 0.2 mg/kg IV MIDAZOLAM o0.1- 0.2 mg/kg IV
e - Ek benzodiazepin icin tedaviye yaniti gozle (3-5 dak)

1. BASAMAK - -EgerVyol saglanamadiysa Midazolam 5-10 mg IM

e e - EK IV medikasyon (nébet tekrarini 6nlemek icin)
TEDAVI e - FENITOIN 18 - 20 mg/kg IV (50 mg/dak infiizyon)
'« -VALPROIK ASID 20-40 mg/kg IV (5 mg/kg/dak inF) yada LEVATIRASETAM

2. Basamak Acil Tedavi - EK FENITOIN 5 mg/kg IV
-Entiibasyon Mekanik ventilasyon / Kardiyak monitorizasyon, vital takibi




DIRENCLI KONVULSIF STATUS EPILEPTIKUS

2. Basamak
Tedavi

EEG
MONITORU

ilk MIDAZOLAM 0.2 mg/kg IV (2mg dakika)

- N6bet sonlanana dek inflizyona devam 0.1 mg/kg/saat inflizyon

- Midazolam inf 0.3 mg/kg/saate cikartilabilir. Farmakolojik koma olusturulur
- N6bet sonlandiginda 24 saatte azaltarak inflizyon sonlandinlir

- Eger ndbet 45-60.dakikada sonlanmazsa;

- PROPOFOL yada PENTOBARBITAL

- PROPOFOL inf (1-2 mg/kg yiikleme 5-10 dakikada)

- NObet sonlanana dek inflizyon devam (10-12 mg/kg/ saat inflizyona devam)
- Nobet kontrolu saglandiktan sonra inflizyona 24 saat devam edilir

- NOobet 45-60.dakikada sonlanmaz ise;

- PENTOBARBITAL ile degistirilir. - Endike ise vazopressor baslanir.

- PENTOBARBITAL baslangic dozu: (5 mg/kg IV 10 dakika {izerinde uyg)

Nobet sonlanana dek ayni doz tekrarlanir.
24 saatlik ndbetsiz periyoda dek infuzyona devam: 1-5 mg/kg/saat

Endike ise vazopressor baslanir.

Antiepileptikler azaltarak kesilirken nébet tekrarlarsa : TOPIRAMAT



iLAC YUKLEMNE DOZU INFUZYON Yar.OMRU NMETABOLIZNIA
1. BASANIAK
Lorazepam 0.1 mg/kg at a rate NA 12 hours Hepatic
of 2 mg/min
Midazolam?® 0.2 mg/kg, initial NA 2-6 hours Hepatic; active
dose of 10 mg IM metabolites
excreted renally
Diazepam 0.2 mg/kg at a rate NA 20-100 hour% Hepatic
. _ __ _ ___ __ of 5mg/min
Phenytoin 20 mg/kg IV at a rate 100 mg IV given 10-15 hours Hepatic
of 50 mg/min®; may every 6 to 8 hours
rebolus with another
10 mg/kg as needed
Fosphenytoin 20 mg PE/kg IV at a 100 mg IV given 10-15 hours Hepatic
rate of 150 mg PE/min®; every 6 to 8 hours
may rebolus with
another 10 mg PE/kg
as needed
Valproate® 20-40 mg/kg 4-6 mg/kg given 9-16 hours Hepatic
every 6 hours
Levetiracetam® 2000-4000 mg 10-15 mg/kg given 7-11 hours [ Renal excretion]
every 12 hours
Lacosamide® 200-400 mg 200-300 mg given 13 hours 95 %
every 12 hours etio
2 BASANIAK
Propofol® 1-2 mg/kg 2-10 mg/kg/h Rapid distribution: Hepatic
Risk of infusion 2-4 minutes
syndrome over Slower distribution:
5 mg/kg/h for 30-60 minutes
more than 48 hours 1o minal elimination:
3-12 hours
Midazolam 0.2 mg/kg 0.1-2 mg/kg/h 2-6 hours Hepatic; active
metabolites
excreted renally
Pentobarbital 5-10 mg/kg 0.5-5 mg/kg/h 15-50 hours Hepatic
Ketamine® 1.5 mg/kg repeated 2-5 mg/kg/h —2.5 hours Hepatic

every S minutes up
to a dose of 4.5 mg/kg




Patogenez

= Asirtnoronal uyari
= Inhibitdr ndronlarda fonksiyon kaybi
= Nobeti sonlandirma mekanizmalarinda yetersizlik

" NObetin devam etmesiile GABA reseptoérlerinde azalma

Nébetin uzamasi kalici etkilere yol agcar;

NORONAL HASAR VE
NORON BAGLANTILARINDA BOZUKLUK I




Noron Hasari Nasi

= Baslangicta asir katekolamin salinimi ile

= aritmi, tasikardi

= kan glukoz yuksekligi

= Metabolik asidoz

= Sistemik basin¢ ve intrakraniyal basing artisi
= 30. dakika serebral otoregtilasyonun bozulur

= Sistemik kan basinci duser

sonug: . .
Beyin kan akimi azalir - Néron hasarl gelis
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Epidemiyoloji've Etyoloj

= Yilhk 100.000'de 7 - 41

* Bimodal dagilim:

" 60 yas Uzerinde - 1 yas alti cocuklarda daha sik.
= Epilepsi %10 tekrarlayabiliyor.

* Niiks icin risk faktérleri;

= Kadin cinsiyet ve ilk ilaca yanitsiz hastalar.

il N6 E miu
febril nébet vakalarin 1 /3’den soru
Yetiskinlerde; diisiik antiepileptik ilag duzeyl - 1 lacin
kesilmesi en sik sebep !!!

Cocuklarda;




Basvurular

= 3 grupta
* 1.ilk ndbeti KSE tablosunda olanlar (% 35)

= 2 kronik epileptik olup statusa girenler (% 42)
= Kronik epilepside status sikhgi %2-10

= 3. Beyni etkileyen akut bir nérolojik olay ve buna bagl
(provoke) KSE tablosuna giren hastalar (% 23)
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Klinik Sini

* JKSE’nin karakteristik bulgulary;

= jeneralize tonik-klonik ekstremite hareketleri,
= bilin¢ degisikligi ve

= postiktal donemde gelisebilecek FND

= Olgularin bir kisminda bilin¢ etkilenmesi hafif,

= diger kisminda ince motor hareketin eslik ettigi veya
etmedigi ciddi derecede bilin¢ etkilenmesi vardir
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Klinik

* Nobet suiresi uzadikc¢a;
= Tonik — klonik siddetli hareketler kaybolmaya baslar

= Fasiyal, periorbital yada ekstremitelerde si¢rayici zor
farkedilebilen hareketler izlenir.

16



Tani

= KSE’nin tanisi kolayken, konvulziyonun olmadigi komada
olgularda tani zorlasmakta (NKSE)

= EEG bu durumlarda ¢ok 6nemli bir tani araci

17



Nonkonvulziv'SE((NKSE)

= KLINIK;

= Mental durum degisikligi, delirium, letarji
= Aciklanamayan stupor

= Ajitasyon, hallisinasyon

= Psikoz, otomatizmalar

18



Klinik Bulgular

* NKSE’nin karakteristik klinik bulgulari;

= En az 30 dakika stren bilin¢ - davranis degisikligi

= EEG’de tipik epileptik patern veya strekli desarijlar,
= AEiile klinik ve EEG’nin diizelmesidir.

Akut konfiizyonel durum NKSE ile karisabileceginden tanit icin

mutlaka EEG yapiimali!!!




Nonkonvulziv'SE((NKSE)

= |leri yaslarda sik

= Komadaki hastalarda tani siklikla gézden kacar

Mental durum degisikligi etyolojisi aydinlatilamayan

tiim vakalarda ayirici tanida diisiiniilmeli !!!




Klinik Bulgular

= NKSE

= Komadaki yogun bakim hastalarinda NKSE sikligi %8
= Noroloji yogun bakim unitelerinde %34

= [ntraserebral hemorajilerde %18-28

21



Status Nedenleri

= Bircok olguda var olan yapisal problemin Gzerine

= Metabolik, enfeksiy6z veya farmakolojik stresorler biner ve
epilepsi gelisir (Uremi veya ila¢ degisikligi vb)

22



Status nedenleri

Akut yapisal beyin hasari
(6rnek; kafa travmasi, SAK, serebral anoksi - hipoksi)

Enfeksiyon
(ensefalit, menenijit, apse)

Inme: 6zellikle yash hastalarda, en yaygin olanidir.
Beyin cerrahisi, AV malformasyon ve beyin timérleri

23



62y erkek, AF 6ykusu var, ani baslangicli basagrisi ile acile basvuruyor,
konusma bozuklugu gelisen hastaya CT cekiliyor.

Solda subdural hematom mevcut.

Takipte yanitsiz hale gelen ve nobet gecirmeye baslayan hastada
hematomun bosaltiimasi icin nérocerrahi uygulaniyor ve nébet
sonlaniyor.

m CT scans of the patient in Case 9-1. A, Initial CT scan shows left hemisphere
subdural hematoma. B, Postoperative repeat CT scan shows resolution of the
subdural hematoma and lessening of midline shift.
79.13



Status nedenleri

= Alkol, barbitdratlar, benzodiazepin kullanimi veya kesilmesi
ile ilgili cekilme sendromlari.

= Metabolik anormallikler

= QOrnegin, hipoglisemi, hepatik ensefalopati, tiremi,
hiponatremi, hiperglisemi, hipokalsemi, hipomagnezemi

= Sepsis

25



Status nedenleri

* Nobet esigini diisuren ilag kullanimi

= QOrnegin; teofilin, penisilin G, sefepim,

= kinolon antibiyotikler, metronidazol,

" jzoniazid, trisiklik antidepresanlar, lityum,

= Klozapin, flumazenil, siklosporin, lidokain ? Kullaniimasi
" Ylksek doz bupivakain ve fenotiyazinler

26



Yeni tanmﬂmw

* Paraneoplastik, otoimmiin ensefalit

= %2,5 siklikta otoimmiun etyoloji

= genellikle tedaviye daha direncli

" GABA inhibitor reseptorlerinde azalma

= NMDA reseptorlerine baglanan antikorlar
* immunomodulatdr tedavi etkili olabiliyor.

27



RefrakterS/taﬁEﬁi@ku\

= Tanimi belirsiz

= Yeterli dozda 2 - 3 AEI (antiepileptik ila¢) ragmen devam
eden KSE

= Sdre kriteri belirsiz 30 dakika, 1 saat veya 2 saat.
= Koma indiksiyonuna ragmen KSE haftalar strebilir
= yetiskinlerde 10-70%.

28



RefrakterS/taﬁEﬁﬂéﬁku\

* Atesli prodrom + viral ensefalit tipik
= Siddetli jeneralize KSE ile karakterizedir.

= Etiyolojisi belirsiz olan hastalarda ayirici tanida distintlmeli
" mortalite ve morbidite ylksek

29



Status ve Nobetlerde

= Statusta EEG ve klinik tipiktir
= Kisa stren ndbetlerde ise testler tek basina tanisal degil.
= Hastanin dykisiine uygun ek testler planlanabilir.
= Kan sekeri
= Metabolik nébetlerin en sik nedeni: HIPOGLISEMI
= BHCG degerleri gorulebilir.
= Orn: Malinite hastalarinda kan kalsiyum degerleri
= Kan antiepileptik ila¢ dizeyi vb.
"= Omuz dislokasyonu yada kafa travmasina ydnelik tetkikler

30



Tani

= Eger hastanin semptomlartiyi huylu bir nedenle
aciklanamiyorsa, ileri degerlendirme gerekir.

= Beyin BT, EEG

= Etyoloji belirlenemiyorsa

= Toksikolojik tarama, Madde paneli

" EKG, (24 saatlik ritm takibi) Holter vb.
= MRI, lomber ponksiyon gibi.

31



Komplikam\

= Etyolojide yer alan yapisal sorun, hasta ndbet gecirmese
dahi 6nemli mortalite ve morbidite riski icerir.

= JKSE yetiskinler icin élim sikhg: %20.

= Altta yatan nedene ve serebral anoksiye bagli mortalite
artabilir

32



Komplikam\

= Bir seride, KSE hastalarinda élimlerin %90’1 altta yatan
nedene atfedilmistir.

* Kronik epilepside SE'ta mortalite 6 kat artmis risk ile iliskili
» Mekanik ventilasyon gerektiren SE’ta mortalite 3 kat fazla

33



Komplikam\

= "Etyoloji"
= Hasta sonuclarini belirleyen en 6nemli faktor
= Altta yatan kronik hastaliklar, ileri yas,
= Eslik eden psikiyatrik bozukluklar,

= Stabil olmayan vital bulgular 6lim icin bagimsiz risk
faktorleridir.

34



Komplikasyon'Ve Sonu

= KSE'a bagh gelisen sistemik bulgular;

= Asiri kas aktivitesi ile birlikte ates ylksekligi

= Hipoksi, hipoventilasyon, Solunum yetmezligi,

= kardiyak aritmiler

= Aspirasyon pndmonisi, nérojenik pulmoner 6dem

= Katekolamin salinimina bagh "Norojenik kardiyak hasar"'

35



Komplikam\

= Sonrasinda gelisen NKSE ile bu etki daha da artabilir

= Bazi serilerde, hayatta kalanlarin yizde 10 - 50'de nérolojik
defisit gelistigi.

uzun vadeli nérolojik morbidite icin

Nébet stiresinin uzamasi;
risk faktorddr !




Komplikam\

* Noron hasari: Uzun donem artmis norolojik morbidite ile
iliskili .

= Deneysel olarak nébet aktivitesi olan vakalarda néronal
6lum 30-60 dakika icerisinde gelismeye basliyor.

serebral kortekste difiizyon agirliklt MRl ile gorilebilen

KORTIKAL LAMINER NEKROZ tipik !!!




Komplikasyon'Ve Sonu

* Noropsikolojik Morbidite
= Cahsmalarin cogu pediatrik ve geriye dontk calismalar
= AEllarin bilissel fonksiyonlar (izerine etkisini belirlemek zor.

= AE ilaglar;
= dozlari, serum dizeyleri ve diger ilaclar ile etkilesimleri direncli
epilepsisi olan hastalarda bilissel fonksiyonlari degistirebilir.
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= Altta yatan metabolik sorunu diizeltmek KSE
sonlandirmada antiepileptiklerden daha etkili

= DESTEK TEDAVI
" Ates,
= Hipoksi,

* Hipotansiyon gibi nedenler nébeti alevlendirir ve néronal
hasari arttirir.

nébeti sonlandirici etki yapabiliyor. No6ron hasarina

Asidoz,
"

katkisi yok. Asir1 agresif tedavi énerilmiyor 2.




Farmakolojik Tedavi

* Benzodiazepinler:
= |Vyolsaglandiginda KSE i¢in ilk basamak tedavi

= Non-benzodiazepin AEi

= NObet tekrarini 6nlemek icin bir tedaviye eklenir.
* fenitoin - valproat

= |V levetirasetam

= Oncelikli secimde kilavuzluk edecek kontrollii calismalar
yok.
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Farmakolojik Tedavi

= Son yayinlarda KSE tedavisi;
= 1. basamak tedaviye

» (diazepam, lorazepam veya midazolam gibi
benzodiyazepinler)

= yanit alinsin veya alinmasin; fenitoin, VPA, LEV ylikleme
dozunda verilmesi 6nerilmektedir.

41



Farmakolojik Tedavi

= ilk fazda tedaviler 10 - 15 dakika icinde tamamlanur.

= |lk iki- Gic doz benzodiazepine ragmen aktif nébet
gecirenlerde; midazolam yada propofol infizyona gecilir.

= Eszamanli Fenitoin yada valproik asit uygulanmasi

42



Farmakolojik Tedavi

* LORAZEPAM

* Benzodiazepinler GABA lzerinden etkili.
= 0.1mg / kg bir IV bir dakikada uygulanir.
" Gerekirse tekrarlanir. Maksimum doz ?

" Yada 4 mg sabit ilk yikleme dozu, n6bet devam ediyorsa
4 mg tekrarla

43



Farmakolojik Tedavi

* LORAZEPAM
= maksimum etki uygulamadan iki dakika sonra basliyor.

» klinik avantaji: ndbetlerin durdurulmasinda 4-12 saat etkili
olmasi.

Karsilastirmali calismalarda ilk basam.al‘( eziancocla.r?k oncelikli
kullanim desteklensede; ilag rejimlerininin biribirine

dstinligiini gosteren yeterli kanit yok !!!




N EnalJ Med. 1995 Sep 17,339(12).792-5.

A comparison of four treatments for generalized convulsive status epilepticus. Veterans Affairs Status Epilepticus
Cooperative Study Group.

Treiman DM, Meyers PD, Walton NY, Collins JF, Colling C, Rowan AJ, Handforth A Faught E, Calabrese VP, Uthman BM, Ramsay RE, Mamdani MB.

(+ Author information

Abstract
BACKGROUND AND METHODS: Although generalized convulsive status epilepticus is a life-threatening emergency., thg{ best initial drug treatment ]is
uncertain. We conducted a five-year randomized, double-blind, multicenter tnal of four intravenous regimeng; diazepam (0.15 mg per kilogram of body
weight) followed bﬁy phenytoin {13]111; per I-Eilngrarﬁ], lorazepam {D.] mg per I-cilngrarn:{ phenobarbital {“ﬂﬁ mg per kilogram), and phenytoin (18 mg per
kilogram). Patients were classified as having either overt generalized status epilepticus (defined as easily visible generalized convulsions) or subtle
status epilepticus (indicated by coma and ictal discharges on the electroencephalogram, with or without subtle convulsive movements such as
rhythmic muscle twitches or tonic eye deviation). Treatment was considered successful when all motor and electroencephalographic seizure actwity
ceased within 20 minutes after the beginning of the drug infusion and there was no return of seizure actmity during the next 40 minutes. Analyses

were performed with data on only tﬁe 518 patients \ﬂith verified generalized convulsive status epilepticus as well as with data on all 570 patients who
were enrolled.

RESULTS: Three hundred eighty-four patients had a verified diagnosis of overt generalized comwulsive status epilepticus. In this group, lorazepam was
successful in 64.9 percent of those assigned to receive it, phenobarbital in 58.2 percent, diazepam plus phenytoin in 55.8 percent, and phenytoin in
43.6 percent (P=0.02 for the overall comparison among the four groups). Lorazepam was significantly superior to phenytoin in a pairwise comparison
(P=0.002). Among the 134 patients with a verified diagnosis of subtle generalized convulsive status epilepticus, no significant differences among the
treatments were detected (range of success rates, 7.7 to 24.2 percent). In an intention-to-treat analysis, the differences among treatment groups were
not significant, either among the patients with overt status epilepticus (P=0.12) or among those with subtle status ep||ept|cu5 (P=0. 91} There were no
differences among the treatments with respect to recurrence during the 12-hour study period, the incidence of adverse rea ho outooma

JKSE tedavisinde LORAZEPAM fenitoinden daha etkin olmakla

birlikte, fenobarbital yada diazepamdan daha etkin degil !!!




Farmakolojik Tedavi

* DIAZEPAM

= Bir cok merkezde ilk ila¢ olarak kullanilir

= Yuksek lipid ¢o6zUnurligune sahip

= Hizla kan-beyin bariyerini gecebilir.

= Etki IV uygulamadan 20 saniye icinde baslar

= Maksimum BOS konsantrasyonuna 3 dakikada ulasir.
= 0.1-0.3 mg/kg IV uygulandiginda son derece etkili
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Farmakolojik Tedavi

* DIAZEPAM
= |V uygulama ile nébet %50 - 80 sonlanir.

= Ek antiepileptik uygulanmadiginda, 2 saat icerisinde %50
hastada nobet tekrarlayabilir

= |V yol saglanamadiginda rektal uygulanabilir

47



Farmakolojik Tedavi

* MIDAZOLAM

= Nobetlerin hizli sonlandinimasinda cok etkili

= Siklikla bir dakika icinde nébet sonlanir

* Dezavantaiji: kisa etki stireli olmasi, hipotansiyon

= |V yolsaglanamazsa, kas ici, nazal- bukkal uygulanabilir

= Ozellikle hastane 6ncesi IV DY zor oldugu durumlarda
yararli

Hizli ve yiiksek doz boluslar daha etkili olabiliyor ?




Farmakolojik Tedavi

= FENITOIN

= Sodyum kanallari Gizerinde etkili

* 18-20 mg / kg dozda baslanrr.

= |nflizyon hizi 25-50 mg / dakika

= NObet devam ediyorsa ek 5 mg/kg uygulanir
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Farmakolojik Tedavi

= FENIiTOIN

Glukoz iceren sivilarla verilmez

Benzodiazepinlerle ayni setten verilmez, presipite olabilir
Yan etkiler ortaya ciktiginda dakika infizyonu azaltilir

2. derecede kalp blogu ve hipotansiyonda kontrendikedir

50



Farmakolojik Tedavi

* FOSFENITOIN

= Plazmada yaklasik 10 dakikada fenitoine dénusdir.

= |V veya IM seklinde uygulanabilir

= 20 mg/kg IV bolus

= Fenitoinde gortilen flebitis, hipotansiyon daha az gorildr.
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Farmakolojik Tedavi

* VALPROIK ASIT

= Nonbenzodiazepin AEI olarak bir diger alternatiftir.
= 20-40mg/kg IV bolus

* 1-3 mg/kg/saat inflizyon

= |lk iki - Gi¢ doz benzodiazepine ragmen aktif nébet
gecirenlerde; midazolam yada propofol infizyona gecilir.

= Fenitoin yada valproik asit uygulanmasi ile es zamanl
baslanmali.
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CNS Drugs. 2014 Jul28(7):623-39. doi: 10.1007/40263-014-0167-1.

Efficacy and safety of intravenous valproate for status epilepticus: a systematic review.
Trinka E', Hofler J, Zerbs A, Brigo F.

Author information

Abstract

INTRODUCTION: The effectiveness of valproate (VPA) in the treatment of focal and generalized epilepsies is well established. The drug has a wide
spectrum of action, good tolerability, and has been available as an injectable formulation since 1393. Despite the lack of class A ewidence, it has
been used extensively in various forms of status epilepticus (SE).

AIM: Our aim was to present a systematic review of data from randomized and non-randomized controlled trials to evaluate the efficacy and safety of
intravenous VPA for the treatment of SE.

METHODS: Data sources included MEDLIME, back tracing of references in pertinent studies, and contact with the manufacturer of VPA {Sanofi-
Aventis).

RESULTS: Overall, the search strategy yielded 433 results (425 MEDLINE, seven congress abstracts, one unpublished study); after excluding
duplicate publications and case reports, 30 studies were identified (the earliest was published in 1993, the most recent in 2012); ten were controlled
(six randomized controlled trials, four non-randomized controlled studies), and 20 uncontrolled trials (eight prospective observational studies, 12
retrospective case senes). The cumulative literature describes the experiences of 660 patients with vanious forms of SE treated with intravenous VPA.
The overall response rate to abrogate SE was 70.9% (601/648; 95% confidence interval [Cl] 67.8-73.9). Response rates to intravenous VPA were
better in children than in adults and did not differ between the SE types. The most commaonly reported effective doses were between 15 and 45 mglkg
in bolus (6 mg/kg/min) followed by 1-3 mg/kg/h infusion. Safety studies of intravenous VPA administration in patients with SE showed a low incidence
of adverse events overall (<10%), mainly dizziness, thrombocytopenia, and mild hypotension, which was independent of infusion rates. Of note, good
cardiovascular and respiratory tolerability was observed in these studies, even at hig : infuisi ol

Ik basamakta benzodiazepinlerle uygulanan JKSE tedavisi

yetersiz kalirsa, valproik asid etkili bir ek tedavi secenegidir !



Eur J Newral. 2012 Sep;19(9):1160-81. doi: 10.1111/.1468-1331.2011.03606.x. Epub 2011 Dec 18.

IV Valproate in generalized convulsive status epilepticus: a systematic review.
Brigo F1, Storti M, Del Felice A Fiaschi A Bongiovanni LG.

Author information

Abstract
Aim of this review was to evaluate eficacy and safety of intravenaus valproate (IV VPA) in the treatment of generalized convulsive status epilepticus
(GCSE) in patients of any age, synthesizing available evidences from randomized cantrolled trials (RCTs). RCTs on [V VPA administered in patients
(no age restriction) for GCSE at any stage were searched in MEDLINE, EMBASE and Cochrane Central Register of Controlled Trials. Studies were
selected and data independently extracted. Following outcomes were considered: clinical seizure cessation after drug administration, seizure freedom
at 24 h, and adverse effects. Outcomes were assessed using standard methods to calculate risk ratio (RR) with 95% confidence intervals. Five trials
met inclusion criteria. Two different comparisans were available (IV VPA versus phenytoin (PHT), IV VPA versus IV Diazepam), but only the former
included mare than one study with enough information to permit @ meta-analysis. (&=l R ORE IR GER R e D R T e
effects (RR 0.31, 35% CI 0.12-0.85), with no differences in GCSE cessation after drug administration (RR 1.31, 9% C1 0.93-1.84) and in seizure
eedom at 24 h (RR 0.96, 95% CI 0.88-1.06). This review suggests that [V VPA has a better tolerability than PHT in treatment of GCSE, without an
statistically signiicant difierences in terms of eficacy LiDICRG0TANEAHWEN Y ' '

itoin kéfs:lagtlrlldlglnda

T KSE tedavisinde Valproik asid ve fen ! .
etkinlik acisindan belirgin bir fark yok. VPA bagh yan etkiler

daha az !!



Farmakolojik Tedavi

* LEVETIRASETAM

= Yenikusak antikonvulzanilag

= kalsiyum kanallari, glutamat reseptdrlerine etkili
" GABA lzerine etkili

= Epileptik n6betleri sonlandirabilecegi ve néroprotektif
oldugu belirtiliyor.

= oral ve IV preparatlari mevcuttur
= |V form cocuklarda kullanilmiyor
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Farmakolojik Tedavi

* Levetirasetam
= Avantaju
= Proteinlere distk oranda baglanip bébreklerden atilir
= Refrakter SE, siklikla sistemik problemlerle birlikte
= pihtilagma bozukluklari, karaciger yetmezligi ve hipotansiyon

= KC'de metabolize olan diger antikonvilzanlar ile durum
dahada komplike hale gelebiliyor.
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Farmakolojik Tedavi

» LEVETIRASETAM
= |V 1000-3000 mg dozunda 2-5 mg/kg/dk hizda verilmeli

= 2. basamak tedavide ilk secenek VPA veya fenitoin, daha
sonra LEV olmal

* Yada hastanin 6nceden kullandigi ila¢ LEV ise tercih
edilebilir

AVIiSINDE 2. BASAMAK TEDAVIDE;

DIRENCLI KSE TED J TEL .
komayzf yol agan ilaglardan énce 3. bir antleplleptlk olarak

denenebilir. Diger ilaglarin (hipotansiyon vb) yan etkisi daha

yiiksek !!!



Farmakolojik Tedavi

= LEVETIRASETAM

= LEV’nin, SE 2. basamak tedavideki yerini degerlendiren,
334 olguyu iceren calismalar (METANALIZ) incelendiginde
nobeti sonladirma etkisi %44-94

= Bu oran geriye donuk calismalarda daha yuksek

ika ici 1zl
SE icin IV levetirasetam 3000 Mg dozda, 10 dakika iginde h

ve giivenli bir sekilde uygulanabilir.

VALPROIK ASID VE FENITOINLE KARSILASTIRILDI GINDA
ETKINLIK ACISINDAN BELIRGIN BIR FARK YOK !!!




Seizure, 2012 May:21(4).233-6. doi; 10.1016/.zeizure.2012.01.008. Epub 2012 Feb &.
Levetiracetam as alternative stage two antiepileptic drug in status epilepticus: a systematic review.

ZelanoJ' Kumlien E.

Author information

Abstract

BACKGROUND: The rale of new antiepileptic drugs (AED) in the treatment of status epilepticus (SE) i of interest, especially in benzodiazepine-
resistant status epilepticus where phenytain is deemed inappropriate due to allergy or comorbidity. Levetiracetam (LEV) s a new AED with few side
effects. It Is easy to administer. Reports exist of its use in SE in adults.

AIMS: To clartfy the evdence for use of LEV as an altenative stage two AED in treatment of SE by a systematic review of the literature.

METHOD: An online MEDLINE search identified 118 articles. The abstracts were screened for studies written in English, in which (1) at least two
adults had been treated, and () LEV had been administered intravenously as the first AED, on its own or together with benzadiazepines. Ten studies
were included.

RESULTS: Out of the ten studies, seven were retrospective nheenation
stud

IV levetirasetamin daha etkin oldugu yoéniindeki ¢al ismalarmn

cogu retrosprektif ve bias iceriyor.
e

Ftkinlik kriterleri standardize edilmeli !!!




Epilepsy Behav. 2015 Aug;49:351-3. doi 10,1016/ yebeh.2015.04.038. Epub 2015 May 8.

Comparison of the effectiveness of four antiepileptic drugs in the freatment of status epilepticus according to four
different efficacy criteria.

Redecker J' Wittstock M° Benecke R® Rosche J*

Author information

Abstract

The preliminary data presented here shall give an impression on how different criteria fof the identification of an antiepileptic drug (AED) with 3
possible or certain treatment effect can have an influence on the results of retrospective case series. We present a data subset from a large
retrospective study which, when completed, will cover all treatment episodes of status epilepticus (SE) at the neuralogical department of the
Universititsmedizin Rostock from January 2010 to June 2013. We compare and contrast the results of four different efficacy criteria for the
effectiveness (of phenytoin (PHT), valproate (VPA), levetiracetam (LEV), and lacosamide (LCM): criterion ) = the last AED administered before SE
termination; criterion 2 = the last drug introduced into the antiepileptic therapy within 72 h before SE termination and without changes in the
comedication; criterion 3 = the last drug introduced into the antiepileptic therapy or increased in dose within 24h before SE termination without
changes in the comedication; and criterion 4 = the last drug introduced into the antiepileptic therapy within 72 h before SE termination, even allowing
changes in the comedication. Thirty-seven treatment episodes in 32 patients (13 male and 19 female_mean a0e at ficst aninadagto N
could be analvze an ]

Daha giivenilir sonuglar icin .

Etkinlik kriterleri standardize edilmeli !!!



Farmakolojik Tedavi

* Hastane dncesi status epileptikus tedavisi
= |lk tedavi geciktikce, ilaca yanit azaliyor

= |lk 30 dakikada tedavi uygulanirsa yanit %80
" 2 saat sonrasinda tedavi alanlarda yanit %40

61



Farmakolojik Tedavi

* Hastane dncesi status epileptikus tedavisi
* Midazolam

= jlk bir kac dakika icinde, IM uygulandiginda (10 mg) nébeti %80
sonlandirtyor

= Nazal ve bukkal yoldan, IM yola gére daha hizli emilir.

= Klonazepam (1 mg IV) diger bir secenek

62



Epilepsy Behav. 2015 Aug;48:325-36. doi: 10.1016/].yebeh 2015.02.030. Epub 2015 Mar 25.

Nonintravenous midazolam versus intravenous or rectal diazepam for the treatment of early status epilepticus: A
systematic review with meta-analysis.

Brigo F', Mardone R?, Tezzon F* Trinka E*.

Author information

Abstract

BACKGROUND: Prompt treatment of status epilepticus (SE) is associated with better outcomes. Rectal diazepam (DZP) and nonintravenous {non-V)
midazolam (MDZ) are often used in the treatment of early SE instead of intravenous applications. The aim of this review was to determine if
nonintravenous MDZ is as effective and safe as intravenous or rectal DZP in terminating early SE seizures in children and adults.

METHODS: We searched the Cochrane Central Register of Controlled Trals (CENTRAL), ClinicalTrials.gov, and MEDLINE for randomized controlled
trals comparing non-IV MDZ with DZP (by any route) in patients (all ages) with early SE defined either as seizures lasting =5 min or as seizures at
arrival in the emergency department. The following outcomes were assessed: clinical seizure cessation within 15 min of drug administration, serious
adverse effects, time interval to drug administration, and time from arrival in the emergency department to seizure cessation. Outcomes were
assessed using a random-effects Mantel-Haenszel meta-analysis to calculate risk ratio (RR), odds ratio (OR) and mean difference with 95%
confidence intervals (95% Cls).

RESULTS: Nineteen studies with 1933 seizures in 1602 patients (some trials included patients with more than one seizure) were included. One
thousand five hundred seventy-three patients were younger than 16 years. For seizure cessation, non-IV MDZ was as effective as DZP (any route)
(1933 seizures; RR: 1.03; 95% Cls: 0.98 to 1.08). No difference in adverse effects was found between non-IM MDZ and DZP by any route (1933
seizures; RR: 0.87; 95% Cls: 0.50 to 1.50). Time interval between arrival and seizure cessation was significantly shorter with non-IV MDZ by any
route than with DZP by any route (338 seizures; mean difference: -3.67 min; 95% Cls: -5.98 to -1.36); a similar result was found for time from arrival to
drug administration (348 seizures; mean difference: -3.56 min; 95% Cls: -5.00 to -2.11). A minimal difference was found for time interval from drug
administration to clinical seizure cessation, which was shorter for DZP by any route than for non-IV MDZ by any route (812 seizures; mean difference:
0.56 min; 95% Cls: 0.15 to 0.98 min). Mot all studies reported information on time intervals. Comparison by each way of administration failed to find a
significant difference in terms of clinical seizure cessation and occurrence of adverse effects. The only exception was the comparison between buccal
MDZ and rectal DZP, where MDZ was more effective than rectal DZP in terminating SE but only when results were exoresss D

OR: 1.78; 95% Cls: 1.11 to 2.85; RR: 1,15 95% Cl=_ 0126 tad Sligt

Non - IV Midazolam, IV yada rekta

| diazepam kadar etkili ve
n

giivenli. Ozellikle Bukkal uygulama oldukc¢a etkili !!!



Cochrane Database Syst Bev. 2014 Sep 10;9:CD003723. doi: 10.1002/14651858 CDO03723. pub3.

Anticonvulsant therapy for status epilepticus.
Prasad I".-'I1, Krishnan PR, Sequeira B, Al-Roomi K.

Author information

Abstract

BACKGROUMND: Status epilepticus is a medical emergency associated with significant mortality and morbidity that requires immediate and effective
treatment.

OBJECTIVES: (1) To determine whether a particular anticonvulsant is more effective or safer to use in status epilepticus compared to another and
compared to placebo_{2) To delineate reasons for disagreement in the literature regarding recommended treatment regimens and to highlight areas fo
future research.

SEARCH METHODS: For the latest update of this review, the following electronic databases were searched on 15/08/2013: the Cochrane Epilepsy
Group's Specialized Register, CENTRAL The Cochrane Library July 2013, Issue 7, and MEDLINE (Owid) 1946 to 15/08/2013.

SELECTION CRITERIA: Eandomised controlled trials of participants with premoanitory, early, established or refractory status epilepticus using a truly
random or quasi-random allocation of treatments were included.

DATA COLLECTION AND ANALY SI5: Two review authors independently selected trials for inclusion, assessed trial quality and extracted data.

MAIN RESULTS: Eighteen studies with 2755 participants were included. Few studies used the same interventions. Intravenous diazepam was better
than placebo in reducing the risk of non-cessation of seizures (risk ratio (RR) 0.73, 95% confidence interval (Cl) 0.57 to 0.92), requirernent for
ventilatory support (RR 0.39, 95% CI1 0.16 to 0.94), or continuation of status epilepticus requiring use of a different drug or general anaesthesia (RR
0.73, 95% CI 0.57 to 0.92). Intravenous lorazepam was better than placebo for risk of non-cessation of seizures (RR 0.52, 95% CI1 0.38 to 0.71) and
for risk of continuation of status epilepticus requiring a different drug or general anaesthesia (ER 0.52, 895% C1 0.38 to 0.71). Intravenous lorazepam
was better than intravenous diazepam for reducing the risk of non-cessation of seizures (ER 0.64, 95% CI 0.45 to 0.90) and had a lower risk for
continuation of status epilepticus requiring a different drug or general anaesthesia (RR 0.63, 95% Cl 0.45 to 0.88). Intravenous lorazepam was better
than intravenous phenytoin for risk of non-cessation of seizures (RR 0.62, 95% CI| 0.45 to 0.86). Diazepam gel was better than placebo gel in reducin
the risk of non-cessation of seizures (RR 0.43 95% C1 0.30 to 0.62)For pre-hospital treatment, intramuscular midazolam is at least as effective as
(probably more effective than) intravenous lorazepam in control of seizures (RR1.16, 95% CI 1.06 to 1.27) and frequency of hospitalisation (RR 0.88,
895% C1 0.79 to 0.97) or intensive care admissions (RRE 0.79, 95% CI 0.65 to 0.96). It was uncertain whether Intravenous valproate was better than
intravenous phenytoin in reducing risk of non-cessation of seizures (RR 0.75, 95% CI 0.28 to 2.00). Both levetiracetam and Icrrazepam were |=:|t:|ually,.r
effective in aborting seizures (KRR 0.97, 95% CI 0. 44 to 2 13). Resulis for uther cnmpansﬂns of anticonvulsant therapi d

studies with few parhmpants The b‘ G. ' - an et I '. 'v orazepam,

' diazepam ve fenitoinden etkili. Hastane oncesi tedavide IM

" Midazolam, | V lorazepamdan daha etkili.
TEDAVIYE YANIT KRITERLERI STANDARDIZE EDILMELI !!!

Bal il GUlel wele dlal Wieildil. Whiveisally atoepled delniliins ol . edily, eSlalisned and reifaClony sidius epleplcus are redquired.



= Havayolu onlemleri alinip, O2 baslandiktan sonra

= RSl ve entibasyon ihtiyaci degerlendirilir
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Kas gevseticiler

RSl icin kullantlir

KSE tedavisi icin kullanilmaz

Nobetlerde motor aktiviteyi ortadan kaldirir
Devam eden KSE maskeler

Norobloker kullanildiginda, EEG MONITORIZASYONU
yapilmali

RSI’de midazolam, propofol yada tiyopental tercih edilir
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Farmakolojik Tedavi

* PROPOFOL
= Hizh, kisa etki sureli, genel anestezik ajan
= GABA reseptorlerine baglanir
* 1-2 mg bolus
= Ardindan 1-2 mg / kg [ saat inflizyon uygulanabilir
= Maksimum 5 mg / kg [ st doza cikilabilir
= Propofol infizyonu ile direncli KSE, %70 sonlaniyor.
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Farmakolojik Tedavi

= PROPOFOL

= Refrakter KSE'u sonlandirmada etkili

= digerilaclardan daha etkili oldugunu gosteren kanit yok.
= %50 hastada hipotansiyona yol acabilir

= (Calismalarda propofole atfedilen 6lim tanimlanmamis.
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Farmakolojik Tedavi

= PENTOBARBITAL

= [ntravendz anestezik ajan

= Noronal uyarilabilirligi GABA tzerinden baskilar

= Hizlibeyin penetrasyonu ile nébet kontrolt saglar
* Yan etkiler;

= Solunum depresyonu, miyokard depresyonu,

= Hipotansiyon
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Farmakolojik Tedavi

= Direncli KSE tedavisinde kullanilan;

= PROPOFOL,

* MIDAZOLAM VE

= PENTOBARBITAL

= Uygulamalarda prognoz acisindan fark yok.
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Diger Tedaviler

= KETAMIN

= N-metil-D-aspartat glutamat reseptor antagonisti
* Hayvan modellerinde;

= erken donemde etkinliginin olmadigi gosterilmis
= (ilk 15 dakika) ?

= Refrakter KSE'un gec doneminde etkili olabilir.

= Kafaici hasarda KiB arttiriyor ? Azaltiyor?

= Serebral perflizyonu arttiriyor olabilir ?

= Optimal doz net degil.
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Diger Tedaviler

= TOPIRAMAT
= Sodyum - kalsiyum kanallari ve GABA lizerinden etkili

= Erken donem etkinligi yok.

* Farmakolojik koma sonrasi uyanma asamasindaki
ndbetlerde etkili olabilir

= Do0z:300-1600 mg/gln

= Titre edilerek 3-6 gunluk tedavi yada 1 gunltk yukleme
yapilabiliyor.
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Diger Tedaviler

= PIiRIDOKSIN

= [INH: Tbc profilaksi ve tedavisinde kullanilir

= GABA Uretimini engeller ve epileptik nObete neden olur

= metabolik asidoz, ve koma gelisebilir

= intravenoz piridoksin uygulanmasi ile nébet siklikla sonlanir
= B6 vitamini: 100 mg / 1-5 doz
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Diger Tedaviler

» Kortikosteroidler, Adrenokortikotropik Hormon Ve
Plazmaferez

= Otoimmun nedenlere bagli ensefalit veya vaskdlitlerde etkili
olabilir.

= Direncli KSE'larda

= Imminomodiilatér tedavilerin basarili olabilecegini bildiren
bir ka¢ vaka mevcuttur.
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Diger Tedaviler

* HIPOTERMI

= Hayvan calismalarinda néroprotektif etkileri gosterilmis
= KSE icin kullanilabilecegi ile ilgili bir ka¢ vaka bildirilmis
= yeterli veri yok
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Diger Tedaviler

» ELEKTROKONVULSIF TERAPI
* GABA Uzerinden etkili olabiliyor.

= Ozellikle gtinler, haftalar stiren KSE vakalarina etkili oldugu
yonunde vaka sunumlari

= Elektrokonviilsif terapi kendisi n6bet ve NKSE neden olabilir.
= Sdurekli EEG monitorizasyonu gerekli.
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Gebelikte KSE

= KSE tedavisinde kullanilabilecek antiepileptik secimi
hakkinda yeterli bilgi yoktur.

= Tedavi gebe olmayanlardaki gibi.
* Lorazepam (diazepam yada midazolam) 1. basamak,
* Fosfofenitoin oneriliyor

* Magnezyum siilfat; N6bet ve eklampsi durumunda AEI’lara
Gistiinken, sonradan AEi eklemek gerekebilir.
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Nobetlerin Sonuclari

= KSE bagli ytiksek morbidite ve mortalite izleniyor

= Dogrudan KSE bagl mortalite belirsiz

= MORTALITEYi ARTTIRAN:

= Altta yatan nobete yol acan faktor?

= NObet kaynakli hasar?

= |lac tedavilerinin yan etkileri ?

= NKSE ilk 30 dakikada tani alir - tedavi edilirse mortalite %30 ?
= Tani gecikirse mortalite %70
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Nobetlerin Sonuclari

* Bununla birlikte, Erken tedavi veya 6nlenen KSE ile sonuclar
diizeliyormu?

= Belirsiz

= Asiri agresif tedavi yarardan ¢ok zarara yol acarak néron
hasarini arttirabiliyor.

* Tedavi kombinasyonlari ciddi hipotansiyona neden olarak
ikincil beyin hasarini arttirabilir.
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ONERILE

= KSE tanisi halen belirsiz,
" Heterojen bir terim

= Konvulsif, nonkonvilsif ve subklinik form net ayirimi
yapilamiyor

= Sdre acgisindan kriterlerde farkhliklar var

= Tedavi etkinligini tanimlamada yetersizlikler var.

= ETKINLIiK HEDEFi: ?
= NObetin sonlanmasi? EEG'de burst supresyon?

80



ONERILE

= GoOzlemsel calismalarda kafa karistirici cok fazla faktor var.

= Vaka az,

= Tedavi protokolleri farkli, standart bilgi toplanmasinin
engelliyor.

= Guvenli veriler icin cok merkezli calismalar yapilmali
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Tesekkdrler



