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KonvUlsif status epileptikusun erken tedavisi halen net degildir. Bu
makalede ¢ocuk ve eriskinlerde KSE'de antikonvilsan tedavinin
tolerabilitesi, etkinligi ve guvenilirliginin kanita dayali tedavi algoritmalar
ile degerlendirilmesi amacglanmistir.

Veri Kaynaklari: MEDLINE da yer alan yapilandirilmus literatir gézden
gecirilmistir. Embase, Current Contents ve Cochrane library makale
referans listesini olusturmaktadir.

Secilen Calismalar:. 5 dakikadan uzun suren nébetlerin antikonvilsan
tedavisinde randomize kontrollU klinik calismalar.

Veri Toplama: Calismalardan elde edilen sonuclar kanita dayali tedavi
algoritmlerine gore degerlendirildi.

Sonuclar: 38 randomize kontrollu calismanin degerlendirilmesinde 4
calisma klas 1, 2 ¢calisma klas 2 ve 32 calisma klas 3 kanit sundu.



Bu kilavuzda 5 dakikadan uzun suren
nobetleri icermekte, buradaki algoritm yasa
ozel tutulmamistir, ¢cUnkU uzamis nobetler ve
status epileptikusta hastalik patofizyolojisi
noronal reseptorlerdeki antikonvilsanilag
etkileri yenidogan donemi disinda tim

yaslarda aynidir.



Baslangi¢ ve idame tedavide hangi antikonvulsan daha

etkindir?
Cocuklardan elde edilen veriler:

26 randomize kontrollU ¢alisma(ikisi klas 1 ve 24U klas3),
cocuklarda baslangi¢ tedavisinin etkinligini degerlendirmis:
3ay-18 yas arasi 273 cocugun degerlendirilmesinde, randomize

olarak 0,2mg/kg diazepam (maksimum doz 8 mg) ve lorazepam
0 1mg/kg (maksimum 4 doz mg) uygulanmis.

dak|ka sonra hala nobetler devam ediyor ise, ilk dozlarin yarisi
yeniden uygulanmis.
7 dakika sonra nobetler durmadi ise fosfenitoin verilmis.

lv lorazepam ve dizepam arasinda primer etki ve 10 dakika
icinde nobetin sonlanmasi ve 30 dakika i¢cinde tekrar etmemesi
acisindan herhangi bir fark saptanmamas.

Cocukluk cagi status epileptikusunun tedavisinde lorazepamin
diazepama herhangi bir Ustunligu saptanmamistir.



Baslangi¢ ve idame tedavide hangi antikonvulsan daha

etkindir?
Cocuklardan elde edilen veriler:

Midazolam im ve lorezapam iv arasinda belirgin bir
farklihk saptanmamuistir (class | study, the RAMPART

trial, IM midazolam (68.3%) and IV lorazepam
(71.7%).



Lorazepam (0.05-0.1 mg/kg), diazepam (0.3-
0.4 mg/kg) iv ya da rektal uygulanmasinin
karsilastirildigi klas 3 ¢calismada 24 saatlik
izlemde fark saptanmamuistir.

Ancak lorazepam alan hastalarda ek doz
lorazepama (lorazepam 8/33 vs diazepam 25/53;
p < 0.05) ya da diger antikonvulzan ilaglara
(lorazepam 1/33 vs diazepam 17/53; p < 0.01)
daha az ihtiya¢ duyulmustur.



Intranazal lorazepam iki calismada degerlendirildi. 6-14 yas
arasi cocuklarda acil serviste nobetleri devam etmekte olan
cocuklarada iv lorazepam ve intranazal lorazepam (0.1
mg/kg/dose, maximum dose 4 mg) karsilastirildi.

10 dakikada nobet kontrolU agisindan bakildiginda fark
saptanamadi (IV lorazepam (56/70, 80%) ve intranasal lorazepam
(59/71, 83.1%) . intranazal lorazepamin iv den daha az etkin
olmadigi bildirildi.

Bir baska klass 3 ¢alismada intranasal lorazepam (0.2 mg/kg),
IM paraldehyde (0.2 mL/kg) ile 160 acil servise gelen ¢ocuk
hastada karsilastinldi, 10 dakikada nobet kontrolU ve 24 saat
icinde agisindan statistiksel bir fark saptanmadi(intranasal
lorazepam, 75%; IM paraldehyde, 61%; p = 0.06)



5 ay-10 yas arasi nobetleri 5 dakikadan uzun
sUren 436 cocukta sublingual lorazepam (0.1
mg/kg) rektal diazepam (0.5 mg/kg) ile
karsilastirildiginda 10 dakikada nobetler:
durdurmak acisindan sublingual lorazepam
(131/234, 56%) rektal diazepamdan
(160/202, 79%; p < 0.001) anlamli olarak
daha az etkin bulunmustur. (Klass 3 ¢calisma)



Bukkal midazolam rektal diazepam
karsilastirmasinda bukkal midazolam
ustun bulunmus. (98 cocuk 3 ay-12
yas,(49/49, 100%, vs 40/49, 82%; p < 0.001).



intranazal midazolam ve iv diazepam
karsilastirmasinda, intranazal midazolamin
daha hizli uygulandiqgi, (p < 0.001), ancak iv
diazepam ile nobetin daha hizli sonlandigi
gosterilmistir(p < 0.001).



intranazal midazolam (0.2 mg/kg, maksimum doz, 10 mqg)
ve rektal diazepam (0.3 to 0.5 mg/kg, maksimum doz,
2omgq) karsilastirildiginda 10 dakika icinde nobetleri kontrol
altina almada intranazal midazolamin daha etkili oldugu
gosterilmis.(intranazal midazolam(89/92, 96.7%) rektal
diazepam (85/96, 88.5%; p = 0.060).



intramuskiler midazolam, IV diazepam ile
karsilastirildiginda, IM midazolam daha
hizli etkili ancak nobet kontrolu acisindan
fark gozukmuyor.



Bukkal midazolam 0.2 mg/kg ve IV
diazepam 0.3 mg/kg karsilastirmasinda
vygulamadan 5 dk sonra fark bulunmamas.



KonvUlsif SE'de Intravenous lorazepam (0.1
mg/kg 2—4 dakikadan fazla), IV levetirasetam
(20 mg/kg 15 dakikadan fazla) uygulamada
lorazepam basari orani(29/38, 76.3%)
levetiracetama (31/41, 75.6%) benzerdir. (Klass
3 randomize kontrollU ¢alisma)

Bir randomize kontrollU ¢alismada IV valproik
asid (20 mg/kg) diazepam (0.3 mg/kg) (n = 16)
ile yada IV fenitoin (20 mg/kg) diazepam (0.3
mg/kg) (n = 17) ile karsilastirildiginda fark
saptanamamis.



Klass 3 pediatrik randomize kontrollG
calismada diazem olmaksizin iv fenitoin ve iv
valproik asidi karsilastiran ¢calismada
valproik asit fenitoinden daha etkin
bulunmus.

(valproik asid, 66%, fenytoin, 42%; p =
0.046), ancak kohortta 15 yas ve altindakiler
%23 ve %12imis.)



Cogu nobet hastane disinda gerceklestigi icin
cocuklara bakim veren kisilerin (ebeveyn,
akraba, 6gretmen, vb) uzamis nobetlerde
kurtariciilaci uygulama konusunda
eqgitilmeleri gereklidir.

llac uygulamasinda gec¢ kalinmasi durumunda
gecirilen her 1 dakika SE gelisiminde
kUmulatif riski %5 oraninda artirmaktadir.



Hastaneye gelmeden dnce ilk sira benzodiazepin uygulamanin
mUmkUn olmadigi durumlarda;

rektal diazepam,

intranasal midazolam,

bukkal midazolam baslangi¢ tedavisi icin kullanilabilecek
seceneklerdir. (level B).

Baslangi¢ tedavisi yeterli tek doz olarak uygulanmali, bolGnmUs
dozlarda verilmemelidir.

lv lorazepam ve diazepam disinda diger baslangic tedavileri tekrar
edilmemelidir.

lv lorazepam ve diazepam tam doz bir kez daha uygulanabilir.
(level A, 2 klas 1, 1 klas Il RKC).



Hastaneye ulasmadan onceki

donemde SE tedavisi

Benzodiazepinlerin, 5 dakikadan uzun siren nobetlerde hastaneye
gelmeden 6nce uygulanmasi ndbet kontrolinde etkilidir.
Rektal diazepam (0.5 mg/kg)uygulanabilir.
Bukkal transmukosal midazolam (0.5 mg/kg) rektal diazepam
kadar etkili, guvenlidir.
Nazal transmukosal midazolam (0.2 mg/kg) rektal diazepamdan
daha etkili ve iv diazepam (0.3 mg/kg) kadar da etkili ve guvenlidir.
Bu etkinligi kisa surede olusmaktadir.
Intramuskuler midazolam, iv diazepam kadar guvenli ve etkindir.

Paramedikler tarafindan uygulanan im midazolamin (0.2 mg/kg) iv
lorezapam kadar etkili ve ondan da daha guvenli oldugu
gosterilmistir.

Hasta yakinlari ve medikal acil personelin damar yolu ac¢ik degilken
hastaneye ulasma asamasinda hastaya yaklasim ve tedavi agisindan
iyi egitilmesi gereklidir.



Bukkal Midazolam Uygulamasi




Intranasal midazolam uygulamasi




Genel Onlemler

Vital fonksiyonlarin degerlendirilmesi ve stabilizasyonu

Hava yolunun agik olmasinin saglanmasi
Uygun bas pozisyonu
Aspirasyon, orofaringeal tUpUn yerlestirilmesi ve
oksijenizasyonun saglanmasi

Solunum
Efektif ventilasyonun saglanmasi (Oksijen uygulanmasi,
gerekiyorsa ambu (nazogastrik tUp yerlestirildikten sonra),
ambu ile solunum etkisiz ise entibasyon,

Dolasim
Yeterli perfUzyonun saglanmasi
Vital bulgularin izlenmesi (Kalp hizi, solunum, kan basinci,
ve O2 saturasyonu)
Venoz yolun agilmasi



Genel Onlemler

Kan ornegi alinarak glukoz, kan gazlan, elektrolitler, Ca, Mg, C-
reaktif protein (CRP), Ure kreatinin, tam kan sayimi.

Hipoglisemi/hipovolemi/ates/asidoz/ elektrolit imbalansinin
tedavisi.

Antiepileptik ilacin uygulanmasi

Vital bulgularsurekliizlenmeli, kardiyorespiratuar depresyona
dikkat edilmelidir,

SE nedenine yonelik incelemeler ve tedaviler dikkate alinmali,
metabolik bozukluklar degerlendirilmelidir, kan basinci
izlenmelidir.

EEG monitorizasyonuna da baglanmali, tedavinin etkinligi
izlenmelidir.



Benzodiazepin dozlari

ivlorazepam: 0.1 mg/kg (max doz 4 mg, 2 mgin 13-40
kg arasi cocuklar icin)

ivdiazepam: 0.5 mg/kg (max doz 10 mq)

iv midazolam: 0.2 mg/kg (max doz 5 mg)

Venoz yol acilmamis ise
Bukkal midazolam 0.5 mg/kg (max doz 10 mq)
im midazolam: 0.2 mg/kg (max doz 5 mg, 13-40 kg
arasi cocuklarigin)
Bukkal lorazepam: 0.1 mg/kg (max doz 2.5 mq)



Ikinci Basamak Tedavi

Cocuklarda benzodiazepinlere yanit alinamadiginda ikinci
asama tedavinin etkinligine ait RK, klas 2 ve 3 iki calisma
mevcut.

Klas 2 calisma , IV valproik asid (20 mg/kg, n =30) ile IV
phenobarbital (20omg/kg, n=30) 3 - 16 yas arasi,
diazepama (0.2 mg/kq) 5 dakika sure ile yanitsiz
cocuklarda karsilastirmis, 20 dakika sire icinde fark
bulunamamis, valproik asid ve fenobarbital (27/30, 90%, s
23/30, 77%; p = 0.189), ancak valproat grubunda yan etki
daha az imis. (24% 74%; p < 0.001)

Eriskin ve cocuklari iceren ikinci calismada 2. basamak
tedavide Iv VPA etkisi iv fenitoin ile benzer saptanmis.



Onemli Sonuclar

Cocuklarda
Iv lorazepam ve iv diazepam 5 dakikadan uzun siren nobetlerin
tedavisinde kanitlanmis etkin ilaglardir. (Level A)

Rektal diazepam, IM midazolam, intranasal midazolam, ve
bukkal midazolam en az 5 dakika siren nobetleri durdurmada
bUyUk olasilikla etkin ilaglardir (level B).

Intranasal lorazepam,

sublingual lorazpam,

rectal lorazepam,

valproik asit,

levatirasetam,

fenobarbital,

fenitoin baslangi¢ tedavisindeki etkinliklerine ait veriler
yetersizdir ( level U)



llac Yan etkileri

Solunum depresyonu ¢ocuklardaki status epilptikusta
en onemli ilaca bagli yan etkidir. (level A). Ancak SE
kendisi de solunumu bozmaktadir.

Midazolam, lorazepam, ve diazepamin herhangi bir
yolla uygulanmasinda bu acidan herhangi bir fark
saptanamamistir.

Cocuklarda status epileptikus sirasinda solunum
depresyonunu da iceren yan etkiler eriskinlerden
daha az oranda gorulmustur(level B).



En etkin benzodiazepin hangisidir?

Cocuklarin status epileptikus tedavisinde iv
lorazepam ve diazepam arasinda etkinlik
acisindan fark yoktur.

Bu tedavide iv olmayan midazolam
(im/intranazal/intrabukkal) kuvvetle
muhtemel diazepamdan(iv / rektal) daha
etkindir.( level B)



Fenitoin ve fosfenitoin karsilastirmasinda
yeterli kanit yoktur.(Level U). Fosfenitoin
daha iyi tolore edilmektedir. (LevelB).



Eriskinlerde ikinci ve G¢uncu antikonvulsan
uygulanmasiilk ilactan daha az etkilidir.(level
A).

Cocuklarda da ikinci ilag daha az etkili gibi
gozukmekte ancak U¢uncU antikonvulzanin
etkisi hakkinda yeterli bilgi
bulunmamaktadir(level Q).



Time Line Interventions for emergency department, in-patient setting, or prehospital setting with trained paramedics
1. Stabilize patient (airway, breathing, circulation, disability - neurologic exam)
2. Timeseizure from its onset, monitor vital signs
0-5 min 3. Assessoxygenation, give oxygen via nasal cannula/mask, consider intubation if respiratory assistance needed
Stabilization 4. Initiate ECG monitoring
phase 5. Collect finger stick blood glucose. If glucose < 60 mg/dl then
Adults: 100 mg thiamine IV then 50 ml D50W IV
Children = 2 years: 2 ml/kg D25W IV Children < 2 years: 4 ml/kg D12.5W
6. Atternpt IV access and collect electrolytes, hematology, toxicology screen, (if appropriate) anticonvulsant drug levels
Does Seizure
continue?
A benzodiazepine is the initial therapy of choice (Level A): If patient at baseline,
Choose one of the following 3 equivalent first line options with dosing and frequency: then symptomatic
£.90 min Intramuscular midazolam (10 mg for > 40 kg, 5 mg for 13-40 kg, single dose, Level A) OR medical care
Initial therapy Intravenous lorazepam (0.1 mg/kg/dose, max: 4 mg/dose, may repeat dose once, Level A) OR
phase Intravenous diazepam (0.15-0.2 mg/kg/dose, max: 10 mg/dose, may repeat dose once, Level A)
If none of the 3 options above are available, choose one of the following:
Intravenous phenobarbital (15 mg/kg/dose, single dose, Level A) OR
Rectal diazepam (0.2-0.5 mg/kg, max: 20 mg/dose, single dose, Level B) OR
Intranasal midazolam (Level B), buccal midazolam (Leve! B)
Yes Does seizure
continue?
There is no evidence based preferred second therapy of choice (Level U}: If patient at baseling,
Choose one of the following second line options and give as a single dose then symptomatic
20-40 min Intravenous fosphenytoin (20 mg PE/kg, max: 1500 mg PE/dose, single dose, Level U) OR medical care
Second therapy Intravenous valpreic acid (40 mg/kg, max; 3000 mg/dose, single dose, Level B) OR
phase Intravenous levetiracetam (b0 mg/kg, max: 4500 mg/dose, single dose , Level U)
If none of the options above are available, choose one of the following (if not given already)
Intravenous phenabarbital {15 mg/kg, max dose, Level B)
Yes Does seizure o
continue?
40-60 min There is no clear evidence to guide therapy in this phase (Level U): If patient at baseline,
Third therapy Choices include: repeat second line therapy or anesthetic doses of either thiopental, midazolam, then symptomatic
phase pentobarbital, or propofol {all with continuous EEG monitoring). medical care

FIGURE 1. Proposed treatment algorithm for status epilepticus.




IV lorazepam ya da diazepam baslangi¢ tedavsinde
endikedir.

lv lorazepam dusuk relaps ve solunumdepresyonu
riski ile birliktedir(Level 1B, Grade A).

lv yol acilamamissa im midazolam iv benzodiazepin
uygulamasina alternatiftir. (Level 1B, Grade A).

ki dozdan daha fazla benzodiazepinden kaginilmasi
gerekir, hastane 6ncesinde uygulanan doz ilk doz
olarak kabul edilmelidir.(Level 3, GradeB).



Cocuklarda konvulsif status epileptikusta 2.

basmak tedavi

Benzodiazepinler nobetleri durduramamis ise:
fenitoin tercih edilecek ilagtir, buyuk olasilikla
arkasindan fenobarbital tercih edilir. (Level 2B,
Grade B).

Valproik asid fenitoin ve fenobarbital i¢in gecgerli
bir alternatiftir.(Level 1B, Grade A).

Ozellikle kigUk cocuklarda etiyolojide metabolik
hastaliklar dislandiktan sonra valproat
uygulanmalidir.



Intravendz fenitoin uygulamasinda 18-20 mg/kg maksimum doz 1 grdir.

amg/kg/dk dan daha hizli verilmemelidir, genellikle en az 20 dk.da
verilmelidir.

Salinde ¢6zinmelidir, 1ml de 20 mg ¢6zundurtlmelidir.
Flebit riskini azaltmak icin bUyuk venler tercih edilmelidir.
Kalp hizi ve kan basinci monitorize edilmelidir.

Sedasyon, hipotansiyon, kardiyak aritmi, “purple glove syndrome,” cilt
reaksiyonlari,- Stevens-Johnson sendromu goruilebilir.

Solunum depresyonu son derece nadirdir.

Grade 2 av blokda kontrendikedir.



Intravendz fenobarbital : 15-20 mg/kg
(maksimum doz 1 g); 1mg/kg/dk dan daha
hizli verilmemelidir, genellikle en az 20 dk.da
verilmelidir.

iml de 10 mg ¢6zUndUrUlmelidir.

Sedasyon, solunum depresyonu ya da
hipotansiyona yol acabilir.
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Rektal diazepam ilk se¢cenek ilag, ancak
bukkal midazolamin UstinlUgu gosterilmistir.

lv ve bukkal klonazepam hastanede ya da
hastane disinda siklikla kullaniimaktadir,
ancak etkinligine dair kanitlar sinirlidir.
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BOX 2 RECOMMENDATIONS FOR. OUT-OF-HOSPITAL MANAGEMENT OF SEIZURES

Guiding Principles
+  Acute treatment with anticonvulsants should be commenced after continuous seizures or serial seizures =5 min in an out-of-
hospital setting, and efforts made to transfer the patient to the nearest health care facility.

*  Prolonged seizures should be treated with either nasal or buccal midazolam or rectal diazepam when intravenous line 1s not
available or in the commumity setting.

+ Rectal diazepam 1s safe and effective as first-line treatment of prolonged seizures in commumnity setting or when intravenous
access 1snot available.

* Buccal or intranasal nudazolam 1s as effective as rectal diazepam and can be considered as a preferable alternative
community setting.

At Home: Parents
+  Fustad
*  Rectal diazepam OR buccal midazolam OR intranasal midazolam
+  Inform doctor/shift to hospital if =5 min (or if more than 2 min longer than previous seizure duration)
At Home/Out of Hospital by Paramedics
*  Furstaid - Airway, breathing, circulation, oxygen
*  Supportive care
+ Intranasal midazolam OR buccal midazolam OR rectal diazepam
*  Shuft to hospital
First-level Health Facility (Clinic/PHC/Nursing home)
*+ ABC, Oxygen
* Intravenous access feasible:
— Intravenous lorazepam (if refrigeration & electric supply), diazepam, or midazolam
+  Intravenous access not feasible:
— Intramuscular injection can be given: IM midazolam
— Intramuscular injection not feasible: Intranasal/buccal midazolam, rectal diazepam

+  Sluftto higher center, if required




TABLE IV DRUG MANAGEMENT OF STATUS EPILEPTICUS IN A HEAITH FACILITY *

Timeline Drug treatment

0 min IV Access available: Inj Lorazepam- 0.1 mg/kg/TV (max 4 mg) @ 2 mg/nun OR Inj Diazepam - 0.2 - 0.3 mg/Kg/TV (max
10mg) Slow IV OR Inj Midazolam-0.15- 0.2 mg/kg/TV (max 5 mg)
IV access not available: Buccal/Nasal Midazolam 0.2 - 0.3 mg/kg (Max 5 mg) OR PR Diazepam 0.5 mg/kg (Max 10 mg)
OR IM Midazolam 0.2 mg/kg (Max 5 mg)

5 min Repeat Benzodiazepine once
10 nun IV Phenytom 20 mg/kg (Max: 1000mg) m NS @ 1 mg/kg/min (Max 50 mg per min), OR. Inj Fosphenytoin 20 mg PE/ kg,
Rate: 3 mg PE/kg/min
PICU bed Available
IV Midazolam infusion
PICU bed/PICU not-Available (following management may be done sequentially)
Drug treatment Addifional action
IV Valproate 20 mg/kg-TV (@ max 6 mg/kg/minute Shaft to PICU, if feasible
IV Phenobarbitone 20 mg/kg in NS @ 1.5 mg/kg/nun Shuft to PICU, 1f feasible

Alternate drug: IV Levetiracetam (If Liver disease/Metabolic disease/ coagulopathy/on chemotherapy) — Shaftto PICU, if feasible
-20-30mg/'kg @ 5 mg/kg/min mfusion

IV Midazolam infusion Shuft to PICU, if feasible

*Details available in the text; “from the time child came to medical attention; AED- Anti epileptic drugs, PE- Phenytoin eguivalent, NS-

normal saline; Valproate and Levetiracetam can be interchangeably used in the sequence of drugs; Max- maximun dose; [@- at the rate of.

Special situations

+  Ifthe child is already on anti epileptic drugs (AED) : Give half the loading dose of the respective AED.

+ IV Pyridoxine: To be used in children with Isoniazid overdose AND in children <2 years of age without a clear etiology for seizures (IV Pyridoxine 100 mg infusion); B6
trial may also be given to any child with super-refractory status and neonatal onset of seizures. who has not received pyridoxine before.

*  Liver failure or Chronic liver disease: prefer levetiracetam, avoid valproate; Liver failure- Avoid long acting benzodiazepines, Phemobarbitone; preferred drugs-
Phenytoin, Levetiracetam.

*  Renal Failure: Levetiracetam accumulates in patients with renal failure; Valproate and benzodiazepines are better options.

*  Suspected or proven newrometabolic disorder or Inborn error of metabolism: prefer- Levetiracetam.

*  Porphyria: Check drug list for safe agents in prophyria. avoid Phenobarbitone.

*  Child less than 2 years : Avoid Valproate.

*  Child with severe PEM: consider deficiency states aggravating or causing seizures - Magnesinm, Caleinm Vitamin- B6, Vitamin B1.

*  Child with nenromuscular disease and respiratory or bulbar wealmess: Caution in using respiratory depressants like Benzodiazepines, Phenobarbitone; Prefer
Phenytoin, Valproate, Levetiracetam.
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Take care of airway, breathing,
and circulation (ABCs)

no iv line A with iv line

DZP rectal 0.5 mg'kg or MDZ
buccal 0.3 mg'kg or nasal 0.2
mg/'kg or or MDZ im 0.2
mg'kg

MDZ iv 0,1-0,2 mg/kg or
LZPiv 0,1 mgkg

no iv line

h 4

with iv line

k4

If the first dosage fails,
repeat the 2nd one within 10

min

If the first dosage fails, repeat
the 2nd one within 10 min

no iv Iincl Aft

min l with iv line

Phenobarbital im 20 mg/kg

Phenobarbital iv 20 mg/kg or
Phenytoin iv/ Fosphenytoin PE
20 mg/kg or Valproate iv 30-40
mgkg iv

After 20 min
with iv line

mg/kg'h

MDZ cont inf 0.1-1 mg'kg/h (titration 0.1mg/'kg'h) if maximal
tolerated dosage fails, start Thiopental cont inf 3-5 mg/kg/h or
Levetiracetam iv 30=60 mg/'kg

If all above fails: Propofol 3-9 mg/kg/h or Lidocain 1-2
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Table 1 Benzodiazepine
formulations and dosing
proposal for first administration
(IB or IN) in prolonged and
repetitive convulsive seizures in
children and adults

DZP diazepam, LZP lorazepam, MDZ
midazolam, IB intrabuccal, IN
mtranasal, IR intrarectal, kg kilogram,
max maximum, mg milligram

Product Route Children Adults

Diazepam '(_DZPI IR 0.5 mg/kg (max. 10 mg) 10 mg
(Valium™ 10 mg/2 ml) <2 years: 2.5 mg
2-5 years: 5 mg
=5 years: 10 mg

Lorazepam (LZP) IB 0.05-0.1 mg/kg (max. 5 mg) 2.5 mg
(Temesta Expidet” 1 mg, 2.5 mg) 0-2 years: 1 mg
>2 years: 2.5 mg

Midazolam (MDZ) IB/IN 0.2-0.5 mg/kg (max. 10 mg) 10 mg

. ® -
(Dormicum™ 15 mg/3 ml,

Midazolam B. Braun® 15 mg/3 ml,

Midazolam Mylan® 15 mg/3 ml,

Buccolam® 2.5 mg/0.5 ml, 5 mg/0.5 ml, 7.5 mg/0.5 ml, 10 mg/0.5 ml)

3 months—1 year: 2.5 mg
1-5 years: 5 mg
5-10 vyears: 7.5 mg

10-18 vears: 10 mg




Fig. 1 Management of
prolonged convulsive seizures.
DZP diazepam, LZP lorazepam,
MDZ midazolam, IB

intrabuccal, IM intramuscular,
IN intranasal, [R intrarectal, /V
Inlravenous

community setting

hospital setting

1+ dose BZP
(Table 1)

274 dose BZP
(Table 2)

[ns)

airway
breathing
circulation

safety

> 5 minutes

h, 4

IB/IN MDZ

IB LZP Alternatives:
or IR DZP

> 10 minutes

caregivers

v
IV LZP Alternatives:
IN/IB/IM MDZ
) B LZP
IV DZP IR DZP
ongoing convulsions
v
IV phenytoin

IV levetiracetam
IV valproate
intensive monitoring

A 4

ongoing convulsions

general anesthesia
continuous MDZ
continuousthiopental
(continuous propofol)

medically-trained personnel
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Within 30 min First 5 min

min

30

Nl

Medications

If no IV access:

Diazepam 20 mg per rectum using [V solution or
Midazolam 10 mg intranasal/buccal/IM using IV
solution
Consult Neurclogy

With IV access established:
Lorazepam 4 mg IV push cver 2 min
If still seizing after 5 min, repeat X1

Consult Neurclogy

3

If still seizing, continue below

Rapid Sequence intubation with short acting paralytic ([rocurenium)
Avoid etomidate
L 2

Valproate: 40 mg/kg IV (over 10-15 minutes); if still seizing, give additional 20 mg/kg IV

Or
Fosphenytoin: 20 mg PE/kg IV [up to 150 mg PE/min); if still seizing, give additional 5 mg PEfkg IV
Or
Levetiracetam: 2500-8000 mg IV [over 5-10 mins}; if still seizing, give additional 1500-3000 mg IV
Cr

Lacosamide: 400 mg IV (slowly over a few mins); if still seizing and PR interval £ 200 ms, give
additional 200 mg IV aver 10 mins

AND simultaneous midazolam infusion:
Load 0.2 mg/kg IV, repeat 0.2-0.4 mg/kg every S min until seizures stop [max 2mg/kg)
Infusion: initial 0.1 mg/kg/hr; maintenance 0.05-2.9 mg/kg/hr
Cr
(Alternative infusion: Propofol)
Load: 1-2 mg/kg IV push, repeat every 3-5 minutes until seizures stop (max 10 mg/kg)
Infusion: Initial 33 pgfkg/min (1.98 mg/kg/hr); maintenance 17-250 pg/kg/min (1.02-15 mg/kg/hr)

Il

If still seizing, continue below |

|

Pentobarbital
Load 5 mg/kg IV at 50 mg/min, repeat until seizures stop
Infusion: initial 1 mg/kg/hr; maintenance 0.5-10 mgfkg/hr, titrated to seizure suppression
Or
Ketamine [consider simultaneous BNZ drip)
Load: 1.5 mg/kg IV every 3-5 minutquntil seizures stop (max 4.5 mg/kg)
Infusion: Initial 1.2 mg/kg/hr: maintenance 0.3-7.5 mg/kg/hr

Medical Management

ABC (airway, breathing, circulation)

Obtain IV access

Check finger stick glucose

-Give thiamine 100 mg IV X1 prior to dextrose
-Give DSOW 50 ml IV if low/unknown glucose
Continuous monitoring: 02, HR, BP, EKG

Obtain laberatory tests: CBC, BMP, Ca, Mg, PO,
troponins, LFT, ABG, AED levels (if applicable), tox
screen (blood, urine), HCG (females)

If no IV access fosphenytoin may be given IM
Continuous infusions: repeat bolusesuntil seizures
stop; for breakthrough seizures, re-bolus and
increase rate of infusion

If patient cannot be intubated omit midazolam and
propofol infusions

Medications in this section can be combined

If patientis still sewing after 30 minutes, administer
atleast 1 continuous infusion with bolusesof either
pentobarbital, propofol or midazolam.

Begin continuous EEG monitoring if patient does
not awaken rapidly or if continuous IV treatment is
used.

Treat hypothermia

Consider lumbar puncture and,/or anti-bioticsif
there is clinical suspicion of infection.

Check auto-immune and paraneoplastic anti-
bodies in serum and CSF,; if possible.
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Continued from the previous page
¥ 'p
Rapid Sequence Intubation ol
T wn
Midazolam continuous infusion :’_
= IV 0.15 mg/kg bolus then 2 pg/kg/min infusion ;'
= Increase as needed by 2 pg/kg/min q5 minutes 3
=  Bolus 0.15 mg/kg with each increase in infusion rate %
= Maximum infusion rate: 24 pg/kg/min -
= Establish goals with guidance from specialist in Neurology/Critical Care
»  Maintain phenobarbital and phenytoin at therapeutic serum levels
<I)o seizures persist? »Yes »{ Consider Thiopental/Pentobarbital bolus and
contimous infusion
lNo ¢ Z
. P i Individualized therapy in consultation =
4-4 - Do seizures persist? : H =
Moo sreaves s & 1 i with Neurology, Critical Care g
Taper midazolam: decrease by = el
1 pg/kg/min q15 minutes ;"
= Taper drug if using continuous infusion =
= Maintain phenytoin at therapeutic =
e - : erum levels ]
Do seizures recur?>—L5,| Reinstate midazolam for 2 icvels
for another 48 hours
lNo
= Taper midazolam: decrease by 1 pg/kg/min q15 minutes
= Maintain phenobarbital and phenytoin at therapeutic serum levels

Figure 1) Guidelines for emergency department management of convulsive status epilepticus (CSE) in infants (older than one month of age) and
children. *Consider critical laboratory tests (labs) : includes electrolytes, glucose, blood gas and calcium. Consider complete blood count/differen-
tial, anticonvulsant levels, liver function tests, toxicology screen, metabolic screen and blood culture when appropriate. For further detail, see the
section entitled, “Diagnosis and initial therapy of life-threatening causes of CSE”; TInvestigate, monitor: see section entitled, “Diagnosis and initial
therapy of life-threatening causes of CSE”; tFosphenytoin (if available) is preferred as the initial loading dose. Otherwise, use phenytoin unless the
patient is already on phenytoin maintenance or a neonatal patient, in which case phenobarbital should be considered first; §Maximum (max) dose
per intramuscular (IM) site is 3 mL (if child is heavier than 30 kg, IM dosing may not be practical because multiple IM sites are required);
TParaldehyde is available through Health Canada’s Special Access Programme but, curvently, is only used in a few parts of the country;
**Intraosseous (I0) phenytoin 20 mgfkg in normal saline (NS) (max 1000 mg) is an option, but evidence for safety and efficacy is scant; T7In
children younger than 18 months of age, consider a trial of intravenous (IV) pyridoxine (vitamin Bg) 100 mg initially, then 50 mg IV or by mouth
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Ege pediatrik status epileptikus rejimi olarak
adlandirilan ve 2004'den beri Ege Universitesi acil
serviste uygulandigi belirtilen bu kurumsal tedavi
protokoly acil servis ve gocuk yogun bakim 6zellikler
goz onunde bulundurularak hazirlanmis.

Rektal diazepam Tirkiyede kullanilir olduktan sonra
baslangi¢ tedavisi olarak iv diazepam
kullanmadiklarini belirtmisler.

Fenitoin ve midazolam bu protokolde ikinci sira
tedavi olarak secilmis. Lorazepam ve fosfenitoin
Tukiyede bulunmadigindan kullanilmadigi belirtilmis,



1. asama: 5 dakikadan uzun nobet ile gelen cocuklarda ilk 10 dakika i¢cinde o,5
mg/kg diazepam gerektiginde 2 kez rektal uygulanmis.

2. agama:Atagin baglangicindan 15 dakika sonra; 2omg/kg iv fenitoin yada
0,15mg/kg iv bolus midazolam uygulanmis

3. asama: Nobetin devam ettigi durumlarda midazolam dozu her 5 dakikada 0,6
mg/kg artirilmis. Nobet kontroli saglandiktan sonra infUzyona 24 saat devam
edilmis. Izlemde infGzyon 0,05 mg/kg/dk her 6 saatte bir azaltilarak kesilmis.

60 dakika sonra 0,6mg/kg/dk inflzyona ragmen nobet devam ediyor ise
1,2mg/kg/dk dozuna ¢ikarilmis.

InfUzyon sirasinda vital parametreler, kalp hizi, kan basinciarteriyel oksijen
satUrasyonu monitorize edilmis.

4. asama: 60-90. dakikada nobetler devam ediliyor ise 1mg/kg/saat dozundan
propofol infUzyonuna gecilmis.



Table 2
Ege Pediatric Status Epilepticus Protocol (EPSEP) in children with convulsive status
epilepticus.

Pediatric convulsive status epilepticus (SE)

n=27
Step |
Initial SE (20-30min) n=8 (30%) Diazepam responsive
(n=2, 7.5%)
Step I
Phenytoin
responsive (n=3, 11%)
Midazolam (bolus) responsive
(n=3, 11%)
n=19
Step III
Established SE (>30min) n=10 (37%) Midazolam (infusion up to 0.6 mg)
responsive (n=10, 52%)
Refractory SE (>60min) n=9 (33%) Midazolam (infusion up to 1.2 mg)
responsive (n=8, 42%)
Step IV
Propofol responsive (n=1)



Sonucta;

Ege protokolUnde,baslangicta
diazepam+midazolam kombinasyonu ¢ocukluk
cagl konvulsif SE'de etkin bir tedavidir.

Daha genis, prospektif,randomize, cok merkezli
calismalar yapilmalidir.

Bu calismada iv valproat ve levatirasetam
yerlesmis ve refrakter vakalarda
vygulanmamustir.



Pediatric Neurology 46 (2012) 382—386

PEDIATRIC
Contents lists available at ScienceDirect "E”F'V
o o
Pediatric Neurology
journal homepage: www.elsevier.com/locate/pnu E=N

Original Article

Management of Patients With Status Epilepticus Treated at a Pediatric
Intensive Care Unit in Turkey

Mustafa Komur MD**, Ali Ertug Arslankoylu MD", Cetin Okuyaz MD?, Meryem Keceli MD®,
Didem Derici MSc*

* Division of Pediatric Neurology, Department of Pediatrics, School of Medicine, Mersin University, Mersin, Turkey

b pivision of Pediatric Intensive Care, Department of Pediatrics, School of Medicine, Mersin University, Mersin, Turkey
“ Department of Pediatrics, School of Medicine, Mersin University, Mersin, Turkey

dDepar[mem of Biostatistics, School of Medicine, Mersin University, Mersin, Turkey



Retrospektif bir calisma, 2ay-18 yas arasi 89 cocugu
kapsiyor.

Hastalar nobet surelerine gore 2 gruba ayrilmis. Nobetleri
30-60 dakika suren ve 60 dakikadan uzun siren direncli
status epileptikuslu hastalar olmak Uzere.

Nobet kontrolinin saglanmasina gore de 3 gruba ayrilmis.
30 dk.dan once, 30-60 dk.da ve 6o dk.dan sonra nobeti
sonlananlar

Nobetin bittigi klinik olarak saptandiktan sonra ve EEG ile
kesin olarak gorulmus.



(1)5 dk dan uzun suren nobetlerde iv bolus 0.1 mg/kg midazolam uygulanmis. Nobet kontroli
sdk da saglanamaz ise ayni doz tekrar edilmis. Iv yol hemen saglanamamis ise rektal diazepam
uygulanmis.

(2) 15 dakika icinde 3 kez iv bolus midazolama yanit alinamaz ise 20mg/kg fenitoin yuklenmis
(2mg/kg/dk).

Fenitoine yanit yok ise baslangictaki fenitoin yuklemesinden 10 dk. Sonra ek 20mg/kg fenitoin
uygulanmis.

Daha onceki nobetleri nedeniile valproat alan hastalarda (2 yasindan biyuk ve valproat kan
dizeyleri dusuk olanlar) 3omg/kg VPA , fenitoin yerine yuklenmis.

(3)Antiepileptiklerin yiklenmesine yanitsiz olan hastalar, iv midazolam infizyonu
o,12mg/kg/saat dozunda baslanmis. Midazolam dozu 0,2mg/kg/saat her 5 dakikada bir nobetler
kontrol edilene kadar artirilmig, maksimum doz o,6mg/kgsaaat). 24 saat nobetsiz donemden
sonra midazolam 0.05-0.1 mg/kg/saat dozunda her 6 saatte bir azaltilmis.

(4) Maksimum doz midazolam infGzyonuna yanitsiz hastalar entUbe edilerek 10 mg/kg
intravenoz thiopental uygulanmis, ividame dozu 3-smg/kg/saat olarak belirlenmis.

(5) Beyin tomografi yada MRI'da 6dem gorintisU olan hastalara mannitol o,5 g/kg 30 dk.da
ve/veya %3 salin (0.5-1 mL/kg/saat 24-48 saat) inflzyon uygulanmis.



89 patients with SE
1

v ¥

38 patients treated with prehospital rectal diazepam ‘ ‘ 51 patients with no prehospital rectal diazepam

[ |
v

All patients treated with 3 doses IV midazolam

!

All patients treated with loading phenytoin (20mg/kg)

‘p‘ 19 patients with seizure terminations after second-line AEDs

h
70 patients treated with third-line AEDs

48 treated with additional phenytoin loading (10 mg/kg)

22 treated with VPA loading (30 mg/kg) (>2 vears and previously VPA)

—p‘ 5 patients with seizure terminations after third-line AEDs

h

65 patients treated with midazolam infusion

» 57 patients with seizure terminations after midazolam infusion

h

8§ patients treated with thiopental infusion

4.‘ 5 patients with seizure terminations after thiopental infusion

3 patients were dead

Figure 1. Study profile. AEDs, antiepileptic drugs; IV, intravenous; SE, status epilepticus; VPA, valproic acid.




Direncli Status Epileptikus

Stage | Early phase

Premonitory SE, impending SE

Established SE

Stagell

Stage I Refractory SE: SE, that continues despite stage I/l treatment
subtle SE, stuporous SE

Stage IV Super-refractory SE: SE, that continues despite treatment with

anaesthetics > 24 hours




Konvulsif SE Tedavisi Algoritm

<5 dakikadan once

Bukkal midazolam ya da rektal diazepam.
Benzodiazepinler

Lorazepam, 0.1 mg/kg iv (max, 5 mg) 1 dak,

Diazepam, 0.2 mg/kg iv (max, 10 mqg) 1 dak,
Nobetin sonlanip sonlanmadigini anlamak igin 5 dak

bekle.

Oksijen ver. Hava yolu, solunum, ates ve

hemodinamikleri kontrol et.

ivyolu ac.

Yatak basinda kan sekerini kontrol et.

2 ml/kg %25 glukoz iv uygula

EKG monitorizasyona basla.



Yerlesmis SE,

5-10 dak benzodiazepin uygulamasini tekrarla.
Fosfenitoin 3omg/kg iv 2-3 mg/kg/dak (max 150 mg/dak), ya da
fenitoin 20 mg/kg iv 1 mg/kg/dak (max, 5o mg/min).

Hasta <2yas ise pyridoxin 200-mg IV puse.

Testler:
Yatak basi glukoz, CBC, KUlturler
Temel metabolik 6lcimler, Mg, P, karaciger fonk. testleri
Toksikoloji (serum, idrar)
AEl dUzeyleri, PT, PTT Kranial CT
Fenitoin seviyesini kontrol et (10 dak inflzyon sonrasi).
Hava yolunu destekle, solunum ve hemodinamikleri ihtiyag
halinde kontrol et.

Surekli vital bulgulari ve EKG monitorizasyonu yap.



Direncli SE Baslangici
Eger nobetler fenitoin infUzyonundan 10
dakika sonra devam ediyorsa hastada refrakter
SE s6z konusudur.

LEV 20-30 mg/kg iv 5 mg/kg/dk (max, 3 g)
uygula.

LEV uygulanamiyorsa ve karaciger hastaligi ve
metabolik hastaliga yonelik bir endise yok ise
valproat 20 mg/kg, 5 mg/kg/dk uygula.



Geg refrakter SE

LEV ya da valproat uygulandiktan 5 dak sonra ndbetler
hala devam ediyorsa fenobarbital 30 mg/kg iv,
2mg/kg/min (max hiz, 60 mg/min) uygula.

Hastayl yogun bakim kosullarina ulastir, mekanik

ventilasyona hazirlik yap,santral venoz kateter ve

surekli hemodinamik monitorizasyon i¢in arteriyel
ulasim sagla.

Klinik olarak nobetlerin bitmesinden sonra subklinik
nobetleriizlemiicin EEG monitorizasyon gereklidir.



Nonkonvulsif SE

Nonkonvulsif SE (NKSE)uzamis elektrografik
nobet aktivitesi ile birlikte nonkonvilsif klinik
semptomlarin varlgi ile karakterizedir.

Tekrarlayan ya da uzamis surekli diken-dalga
aktivitesi 30 dakikadan uvzun ve interiktal
EEG’'den net farkliliklar gosteriyorsa NKSE
olarak degerlendirilir.



NKSE

Cocuklarda, ozellikle nérolojik dizabilitesi bulunan ki¢uk ¢ocuklarda
NKSE tanisinin sinirlarini belirlemek zordur.

Asaqgidaki tani kriterleri cocuklarda NKSE tanisi icin kabul edilmistir:
Acik ve inatgl (30 dakika ve daha uzun) davranis ya da mental
duruma ait degisiklikler
Bu durumun klinik olarak ya da noropsikolojik muayene ile teyidi
EEG bulgularinin surekli ya da hemen hemen surekli olarak
paroksismal aktiviteyi sergilemesi,
ve major nobetin olmamasi

Yine 6zellikle yenidogan bebeklerde ve komat6z hastalarda surekli
EEG monitorizasyon ile taninabilir.



Ambulatuar NKSE

Kriptojenik/semptomatik

Generalize NKSE
Angelman sendromu
Prader Willi sendromu
Ring kromosom 20

Lennox-Gastaut sendromu
Dravet sendromu

Fokal

Semptomatik fokal epilepsilerin neden oldugu kompleks parsiyel
SE

Yeni baslangicl limbik ensefalit

Idiopatik
Generalize : Absans SE
Idiopatik Fokal : Panayiotpoulos Sendromu



NKSE

Asaqgidaki kriterler NKSE tanisinda 6nemlidir:

(1) Nobetten sonra postiktal donemde bilingdeki etkilenmenin 15-30
dakikadan uzun sirmesi

(2) Serebral fonksiyonun risk altinda oldugu beyin cerrahisi ya da diger cerrahi
girisimlerden sonra uyaniklikta azalma

(3) Bilingte aciklanamayan bozulma, 6zellikle dalgalanmalar gorilmesi

(4) Bozulmus biling durumunun nistagmoid g6z hareketleri gibi net
secilemeyen motor degisikliklerle birlikteligi

(5) episodik bos bakma, afazi, otomatizmler, ya da perseverasyon

(6) fluktuasyon gosteren afazinin yapisal bir lezyon olmaksizin gérilmesi.



Ambulatuar NKSE olgularinda prognoz iyidir.

Absans ve kompleks parsiyel SE ataklarindan
sonra norolojik defisitler ya da mortalitenin
olmadigi, sonucun ¢ok iyi oldugu saptanmistir.

Absans ve kompleks parsiyel SE'de klinik ve EEG
bulgularinda iv benzodiazepin sonrasi hizl bir
lyilesme gorulur.

Benzodiazepin ise yaramadiginda valproat ikinci
sira tedavi olarak uygulanir.



Ambulatuar NKSE

Atipik absans SE, Lennox-Gastaut sendromu
ya da Dravet sendromunda gorulur. Bu
sendromlarda NKSE rekurrensi siktir.
Klonazepam, topiramat ve valproik asid
tedavileriile ataklar 6nlenebilir.

Ozellikle karbamazepin, vigabatrin,
gabapentin, ve fenitoin ataklari
tetikleyebilir.



Nonkonvulsif Status Epileptikus

Akut tedavide yapilmasi gerekenler, agressif
tedavi uygulanip uygulanmayacagi, hastaya
gore risk ve faydalar hesaplanarak
uygulanmalidir, sistemik problemler ve altta
yatan etiyoloji NKSE tedavisini sinirlayabilir.

EEG tedavi sirasinda vazgecilmezdir,
tedavinin etkinliginin monitorizasyonu igin
sUrekli olarak uygulanmalidir.



Table 1 Treatment of nonconvulsive status epilepticus.

Epileptikus Tedavisi

Cocuklarda NonKonvulsif Status

NCSE type Treatment Prognosis
Absence status epilepticus Oral clobazam, intravenous Good
lorazepam or intravenous
valproic acid
Simple partial status Oral clobazam, intravenous Good
epilepticus lorazepam or intravenous
valproic acid
Complex partial status Treatment of the underlying Uncertain;
epilepticus etiology. depends on
Oral clobazam, intravenous etiology
lorazepam, intravenous
fosphenytoin or intravenous
valrpoic acid
NCSE in patients with Oral clobazam, oral steroids. Uncertain;
learning difficulties Surgery (multiple subpial good for

NCSE in coma

transections)

Intravenous lorazepam,
intravenous fosphenytoin,
general anesthesia

seizures and
electrographic
abnormalities

Poor




EYIEEER

nobetlerin tedavisinde:

1.BASAMAK

Hastaneye gelmeden dnce

Intranazal yada intrabukkal midazolam (0.2 mg/kg, maximum dose, 10
mg, 13-40 kg olan ¢ocuklarda smq) yada rektal diazepam (0,3-0,5mg/kg
maksimum 20 mg, 13-40 kg ¢ocuklarda 10 mg)

Oksijen ver. Hava yolu, solunum, ates ve hemodinamikleri kontrol et.

iv yolu ag.

Yatak basinda kan sekerini kontrol et.

2 ml/kg %25 glukoz iv uygula

EKG monitorizasyona basla.

2.doz benzodiazepin

A)Damar yolu bulunamiyorsa ve uygulanabiliyorsa im midazolam (0.2
mg/kg, maximum dose, 10 mg ve 13-40 kg olan ¢ocuklarda smq)
B)Damar yolu acik ise iv midazolam 0.2 mg/kg, maximum dose, 10
mg,13-40 kg olan ¢ocuklarda smg)ya da diazepam(o,3-0,5mg/kg
maksimum 20 mg, 13-40 kg ¢ocuklarda 5 mq)



2.BASAMAK
A)10 dakika sonunda nobetler durmadi ise 3 yasindan bUyuk metabolik
hastalik, karaciger hasari olmadigi bilinen ¢cocuklarda;

1)lv vaIproat bolus 30—45 mg/kg (maksimum doz 1.5gr, dakikada,
20omg/dk dan daha hizli olmamalidir)

2)3 ya§|ndan kUguk, tani bilinmeyen ya da metabolik hastalik suphesi
ekarte edilememis cocuklarda
lv fenitoin 20mg/kg, 1mg/kg/dk hizinda)
B)Hasta <2yas ise pyridoxin 100-mg IV puse.
Yatak basi glukoz, CBC, Kilturler
Temel metabolik 6IgUmIer, Mg, P, karaciger fonk. testleri Toksikoloji
(serum, idrar)
AEI duzeylerl PT, PTT Kranial CT
Fenitoin seviyesini kontrol et (10 dak infGzyon sonrasi).
Hava yolunu destekle, solunum ve hemodinamikleri ihtiyag halinde
kontrol et.
Surekli vital bulgulari ve EKG monitorizasyonu yap.



C)20 -30 dakika sonunda nobetler devam
ediyorsa yogun bakim ve entUbasyona
ulasilamadi ise

1)llk secenek fenitoin ise iv valproat (20-
4omg/kg);

2) ilk secenek valproat ise iv fenitoin (20mg/kqg)
bu iki ilag i¢cin kontrendikasyon var ise

3) iv fenobarbital 20mg/kg ya da iv levetirasetam
(30 mg/kg 15-dk iv infUzyon)






Grade A

Level 1: Evidence from meta-analysis of randomized

controlled trials (RCTs);

Level 1B: Evidence from at least one RCT;

Grade B

Level 2: Evidence from at least one prospective nonrandomized
controlled trial;

Level 2B: Evidence from at least one other type of welldesigned,
quasi-experimental study;

Level 3: Evidence from nonexperimental descriptive

studies such as comparative retrospective studies, correlation,
and case—control;

Grade C

Level 4: Evidence from expert committee opinions or

clinical experience of respected experts, in the absence of
good-quality studies.



TABLE 1. Rating of Articles

Class I: Prospective, randomized, controlled clinical trial with masked outcome assessment in a representative
population. The

following are also required:

a. No more than two primary outcomes specified

b. Concealed allocation

c. Exclusion/inclusion criteria clearly defined

d. Relevant baseline characteristics presented and substantially equivalent between treatment groups, or
appropriate

statistical adjustment for differences

e. Adequate accounting for dropouts (with at least 80% of enrolled subjects completing the study) with numbers
sufficiently

low to have minimal potential for bias

f. Demonstration of superiority in a superiority study design or demonstration of noninferiority using a 10%
marginin a

noninferiority design

Class Il: A prospective, randomized, controlled clinical trial with masked outcome assessment that lacks one or
two criteria a—e

(see class I) or a prospective matched group cohort study in a representative population with masked outcome
assessment

that meets criteria a—e

Class Ill: All other controlled trials in a representative population, where outcome is independently assessed, or
independently

derived by objective outcome measurements

Class IV: Evidence from uncontrolled studies, case series, case reports, or expert opinion



