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= Direngli Status Epileptikus:

Benzodiazepin ve ardindan uygun olabilecek bir

antiepileptik verilmesine karsin durmayan nobet

= Siiper Direngli Status Epileptikus;
Yirmi doért saatten uzun devamli veya aralikli
nobet aktivitesi (anestezik ilaglara karsin) veya anestezik

azaltma déneminde ndbet aktivitesinin geri gelmesi



Insidans:
= 14/100 000 - 23-58/100 000
= 1yas > 135.2/100 000 - 156/100 000

DelLorenzo RJ, et al. A prospective, population-basedepidemiologic study of status epilepticus in Richmond, Virginia.
Neurology 1996:46:1029-1035.

Bhavprect SD etal. The epidemiology of status epilepticus in the US Neurocritical Care 2014;20:476.

= Epilepsi tanili hastalarin %15 'i SE
= Yeni vakalarin %10'u SE

Sillan& Shinnar, Status epilepticus in a population-based cohort
with childhood-onset epilepsy in Finland. Ann Neurol 2002:52:303



395 gocuk/602 SE atag:

305 (%50.7) direngli SE

43 (%7.1) siperdirengli SE

Ensik nedenler idyopatik/kriptojenik ve febril

Direngli SE'de R.semptomatik ve P.ensefalopati

Kravijanac J. et al. Etiology, clinical course and response to the treatment of status epilepticus in children: A 16-year single-

center experience based on 602 episodes of status epilepticus
European Journal of Paediatric Neurology
Volume 19, Issue 5, September 2015, Pages 584-590




Cocuklarda;

Kiiglik cocuklarda >30 dk iizerinde nobet goriilme sikligi

artiyor

Kiiglik cocuklarda akut semptomatik nébet daha sik

goriildyor
Gocuklarda febril konviilziyon en sik neden

SDSE'de daha gok progressif ensefalopatiler gériiliiyor



1.Nedeni bilinmeyen Status Epileptikus

2 .Akut nedenler

* Febril konviilziyon

* Meningo-ensefalit

* Febril enfeksiyon(FIRES)
« Asilama

* Elektrolit bozuklugu

* Hipoglisemi

* Perinatal hipoksi

* Inme

« Zehirlenme

3.Akut olmayan nedenlere bagli
status epileptikus

* Kortikal malformasyonlar

* Beyin tiimérleri

* Norokutan hastaliklar

« Otoimmun hastaliklar

* Monogenik epileptik ensefalopatiler
* Kromozomal hastaliklar

« Metabolik hastaliklar




Metabolik Hastaliklar

= Mitokondriyal hastaliklar

= Lipid depo hastaliklari

= Aminoasidopatiler

= Organik asidemiler

= Diger metabolik hastaliklar

(Kreatinin met.boz, pirin-primidin met.boz. )



Yeni Nobet Siniflamasi:

= Yapisal/metabolik
= Genetik

* Nedeni bilinmeyen
= Febril nébetler



Gocukluk Cagi Status

Etiology of new onset pediatric status epilepticus
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Epileptikus Etyolojisi

Pediatric status epilepticus: identification and evaluation.
Freilich, Emily; Schreiber, John; Zelleke, Tesfaye; Gaillard, William

Current Opinion in Pediatrics. 26(6):655-661, December 2014.
DOI: 10.1097/MOP.0000000000000152




Table 1 — Etiology of the first, recurrent and super-refractory status epilepticus.

Etiology First SE Recurrent SE Total SE SuperRefSE
N % N % N % N %
Idiopathic/cryptogenic 108 27.3 5 2.4 113 18.8 2 4.6
Remote symptomatic 56 14.2 70 33.8 126 209 7 16.3
HIE 18 - 35 - 53 — 7 -
ICH 4 - = - 9 - 0 -
Cerebral palsy 24 - 15 - 39 - 0 -
CNS malformations 6 - 10 — 16 — 0 -
Vascular abnormalities 2 - 4 - 6 - 0 -
Head injury 2 - 1 - 3 - 0 -
Febrile SE 92 23.3 1 0.5 93 15.4 0 0
Acute symptomatic 67 16.7 34 16.4 101 16.8 7 16.3
CNS infections 49 - 33 - 82 - 7 -
Acute systemic disease 7 - 0 - 7 - 0 -
Cerebrovascular insult 3 - 0 - 3 — 0 -
Drugs 2 - 0 - 2 - 0 -
PRES 1 - 0 - 1 - 0 -
Acute metabolic disorder 2 - 1 - 3 - 0 -
Progressive encephalopathy 72 18.2 97 46.8 169 28.1 26 60.5
Neurodegenerative 20 - 41 - 61 - 7 —
Neurogenetic/metabolic 23 — 17 - 40 - 6 -
Neuroinflammatory” el — 10 - 14 - 0 —
Malignant 7 — 1 — 8 - 2 —
Neurocutaneous disease 7 - 4 - 11 - 0 -
Mitochondriopathy 11 - 24 - 35 - 11 —
Total 395 100 207 100 602 100 43 100

SE — status epilepticus, SuperRefSE — super-refractory status epilepticus, HIC — hypoxic ischemic encephalopathy, ICH - intracranial hemor-
rhage, PRES — posterior reversible encephalopathy syndrome.
# Neuroinflammatory progressive disease included Rasmussen encephalitis and subacute sclerosing panencephalitis.

Kravljanac J. et al. Etiology, clinical course and response to the treatment of status epilepticus in children: A 16-year single-
center experience based on 602 episodes of status epilepticus

European Journal of Paediatric Neurology

Volume 19, Issue 5, September 2015, Pages 584-590




Table 2

Etiology Hussain &f al, [17] Singh et al, [24] Chin &t al, (26] Riviello et al. [27]°
Prodonged febrile convulsion 1 12 32 22
Acule symplomafic 18 17 17 2
Remote symplomatic 28 18 14 33
Aculeonemote [ |
Idiopathic apilepsy 11 4 128
Cryplogenic 29 15
Table 2 Etiologies (%) of pediatric status epilepticus
FfD;I’EiEi'I"E ..ﬂ 3 from several prospective and retrospective studies
Unknown 5 7
‘Evidence-based revew of 2093 childron in 19 seporale sudis
Cambined idiopathic ond cryplogenic epilepsy a2 one cobegary
Reproduced with parmissian lrain [23].

Pediatric status epilepticus: identification and evaluation.
Freilich, Emily; Schreiber, John; Zelleke, Tesfaye; Gaillard, William

Current Opinion in Pediatrics. 26(6):655-661, December 2014.
DOI: 10.1097/MOP.0000000000000152
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GABA inhibisyonunun kayb:

Sinatik membrandan sitozole reseptér kaymasi

Eksitator NMDA reseptorleri yiizey gosteriminde T

Iyon kanallarinda bozulma

Noropeptidlerde eksitator yoninde artis (Substance P)

DNA metilasyonu, miRNA regiilasyonunda bozulma

Multidrug resistance protein 2 (Mrp2) yiizey
gosteriminde artma

Kan-beyin bariyerinde bozulma

Mitokondriyal yetersizlik



Reseptor Degisimi

PRESYMAPTIC MERVE
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Before status

Endosome

Ok bodas IROMIeS
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Endoplasmic
reticulum

After continued status

Glutamate

Eksitator NMDA reseptorleri yiizey

gosteriminde T

Status epilepticus: Why, what, and how

PP Nair, J Kalita, UK Misra
Department of Neurology, Sanjay Gandhi PGIMS, Lucknow, Uttar Pradesh, India




GABA inhibisyonunun kayb:

Sinatik membrandan sitozole reseptér kaymasi
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Neuronal energy : > | Membrane
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Mitochondrial
dysfuncti

S. Rahman / Epilepsy & Behavior 49 (2015) 71-75
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"Time is brain”



AMAC

= Noébeti durdurmak
= Altta yatan hastaligi tedavi etmek

= Sistemik komplikasyonlari takip etmek



Komplikasyonlar

Hipotansiyon

Kardiyo-pulmoner yetmezlik

Hepatik yetmezlik

Bobrek yetmezligi

Akut hipersensitivite ve allerjik reaksiyonlar
DIK ve kanama bozukluklari

Enfeksiyon

Rabdomyolizis

Ileus ve gastrointestinal sorunlar

Yogun bakim néropatisi



Yazar Hasta sayisi Mortalite
Towne et al. 253 >1 h

(1994) 32% mortality
Eriksson and 65 >2 h

Koivikko (1997)

68.8% morbidity




J; apgg g) (234 gocuk; %19.2 morbidite ve %4 mortalite (Maegaki et
al., ;

Iran (135 cocuk, morbidite %27.3 , mortalite %12.6, (Asadi-
Pooya and Poordast, 2005);

Kore (189 ¢ocuk, morbidite %33, mortalite %3, (Kang et al., 2005);

Hindistan 30 gocuk, mortalite %30) (Gulati et al., 2005);

Tiirkiye (83 gocuk , mortalite %7.2) (Karasalihoglu et al., 2003);

Tayland (32 gocuk, mortalite %6.3, morbidite %56.3) (Visudtibhan
et al., 2006):

Keréya (388 cocuk,”% 11.9 morbidite, %15.2 mortalite,)
(Sadarangani et al., 2008)

lz—lo%rg Kong (37 gocuk, mortalite %11, morbidite %27) (Kwong et al.,



Direngli Status Epileptikus

* AET dozu yeterli mi ?

= Idame tedavisi aliyor mu ?

= Sistemik, metabolik bozukluk var mi ?

* Tedavi edilebilir neden diizeltildi mi ?



EPILEPSY CURRENTS

American Epilepsy Society Guideline

AN NS

Evidence-Based Guideline: Treatment of Convulsive Status
Epilepticus in Children and Adults: Report of the Guideline
Committee of the American Epilepsy Society

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. Time seizure from its onset, monitor vital signs
0-5 min 3. Assess oxygenation, give oxygen via nasal cannula/mask, consider intubation if respiratory assistance needed
Stabilization 4. Initiate ECG monitaring
phase 5. Collect finger stick biood glucose. If glucose < 60 mg/dl then
Adults: 100 mg thiamine IV then 50 mi D50W Iv
Children z 2 years: 2 mifkg D25W IV Children < 2 years: 4 mlfkg D12 5W
6. Attempt IV acoess and collect electrolytes, hematalogy, toxicalogy screen, (if appropriate) anticonvulsant drug levels
Ves Does Seizure No
continue
L L J
t | A): If patient at baseline,
Choose ane of the following 3 equivalent first line options with dasing and frequency: then symptomatic
5-20 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 mone of the 3 options above are available, choose one of the following:
Intravenous phenobarbital (15 mg/kg/dese, 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 (Level B)
Yes Does seizure No
continue ?
L 4 L 4
Ihere s no evigence based preferred second the ice [Lewvel L): If patient at baseline,
Choose gne of the following second line options and glve 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 valproic acid {40 mg/kg, max: 3000 mg/dose, single dose, Level B} OR
phase Intravenous levetiracetam (60 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 phenobarbital (15 mg/kg max dose, Level B)
Yes &5 Sizure o
continue ? 1
40-60 min There is no clear evidence to guide t in this se [Level U): If patient at baseline,
Third therapy Chodces include: repeat second line therapy or anesthetic doses of either thiopental, midazolam, then symptomatic
phase pentobarbital, or propofol {all with continuous EEG monitaring). medical care




Hasta Tlaglar Etkinlik Yan etki Calisma Tipi
sayis|
Malamiri RA. 30/30 Valproate/ %90 / %70 %24 / %74 Prospektif
fenobarbital
Singhi P. 21/19 Midazolam/diazepam %86 / %89 % 50 mek. Vent Prospektif
%40
hipotansiyon
Mehta V. 20/20 Valproate /diazem inf. | %80 / %85 %0 /%60 Prospektif
6rosso S. 6 Lacosamide % 50 - Retrospektif
Gallentine WB. | 11 Levetiracetam % 45 - Retrospektif
Kim JS. 14 Levetiracetam % 43 - Retrospektif




+ Established Status Epilepticus Treatment
Trial (ClinicalTrials.gov identifier

NCT01960075 ) ESET

= fosphenytoin,
= |evetiracetam,
= valproic acid



RECOMMENDATION 3.3
In children with established status epilepticus, i.e. seizures persisting after two doses of
benzodiazepines, intravenous valproate, intravenous phenobarbital or intravenous phenytoin can
be used, with appropriate monitoring.

The choice of these drugs depends on local resources, induding availability and fadilities for
monitoring. If available, intravenous valproate is preferred to intravenous phenobarbital or
intravenous phenytoin because of its superior benefitrisk profile.

Intramuscular phenobarbital remains an option in settings where intravenous infusion or
monitoring is not feasible. Phenytoin and valproate should not be given intramuscularly.
e Conditional

recommendation
Quality of evidence | Low
Justification Status epilepticus is a medical emergency, as it is associated with substantial
mortality; its control is therefore of critical importance. Although the
- - quality of the evidence is low, the benefits of IV phenytoin, phenobarbital
Paed latric eme rge n Cy and valproate outweigh their harm, with no clinically relevant difference

among these interventions when compared directly in the management of
established status epilepticus.

triage, assessment

and treatment

The evidence for the efficacy and use of IV levetiracetam was not

.. : - comprehensively reviewed for this guideline, and it was not therefore
Care of crltlcally ill children considered as part of the recommendations.

Implementation The above medications should be initiated when seizures persist after two
considerations doses of benzodiazepines.

The choice of medication is affected by a number of factors, including
availability, cost and side-effects.

The advantages ofvalproate include a smaller risk for cardiorespiratory side-
effects. Valproate is a broad-spectrum medication that is active against all
types of seizures; hence, it may be useful for maintenance therapy after the
acute control of seizures in idiopathic generalized epilepsy or when the type
of seizure or epilepsy syndrome is not clear. Valproate has, however, been
associated with risks for hepatotoxicity and pancreatitis. Phenobarbital may
cause sedation and respiratory depression, and the risk may be increased
ifitis used after benzodiazepines. Phenytoin is associated with risks for

-’f’\; ,j\,} , World Health arrhythmia and hypotension, and it is difficult to administer.

Organization ==
9 Research priorities | The effectiveness of IV levetiracetam to control benzodiazepine-resistant
seizures in low-resource settings




Emergency management of paediatric status epilepticus in Australia and New Zealand:
Practice patterns in the context of clinical practice guidelines

AIRWAY
High-flow oxygen
Do not EVER forget glucose

—‘ VASCULAR ACCESS

YES NO

4

EITHER
+ Diazepam 0.5 mg/kg (max 10 mg) PR

OR
+ Midazolam 0.15 mg/kg IM

EITHER
+ Diazepam 0.25 mg/kg IV/IO OR
+ Midazolam 0.15 mgkg IV/IO

5MIN
STILL FITTING
REPEAT EITHER 3
+ Diazepam 0.25 mg/kg IV/IO OR YES ACCESS.
+ Midazolam 0.15 mgkg IV/IO 10 MIN VASCULAR ACCESS
STILL FITTING
NO ACCESS.
10 MIN
STILL FITTING
r
5 MIN REPEAT EITHER
T + Diazepam 0.5 mg/kg (max 10 mg) PR
STILL FITTING OR
+ Midazolam 0.15 mg/kg IM

!

Phenytoin 20 mg/kg IV/IO in
normal saline over 30 min ,
ECG monitoring essential.
If on regular Phenytoin give
phenobarbitone 20 mg/kg 1V/IO <«
over 10 min. 10 MIN
Phenobarbitone (20 mg/kg) is often STILL FITTING
used as the drug of cheice in
neonates.

YES ACCESS. VASCULAR ACCESS

NO ACCESS.

10 MIN
J STILL FITTING
r

SEEK SENIOR MEDICAL

ADVICE AND ASSISTANCE Paraldehyde 0.4 mL/kg PR diluted

50:50 in NfS or olive oil.
GAIN VASCULAR ACCESS. { = 0.8ml/kg of diluted solution).

DO NOT GIVE IM ORIV

Intubation: Rapid sequence induction
including thiopentone 4 mg/kg IV/10

SEEK SENIOR MEDICAL
ADVICE AND ASSISTANCE

MUSCLE RELAXANTS SHOULD
NOT BE USED LONG TERM

May use plastic syringe, but
minimise delay between drawing
up the drug and administration.

Journal of Paediatrics and Child Health
Volume 45, Issue 9, pages 541-546, 20 JUL 2009 DOT: 10.1111/.1440-1754.2009.01536.x

http://onlinelibrary.wiley.com/doi/10.1111/1.1440-1754.2009.01536.x/full#f1




Table 1 Ermergency departrment management of conwvulsive status

epilepticus: physician responses (N = 78)
'y b4
First lime agent without I'V access+ (rim = 78)
Driazeparmn Rectal =8 A8 7
Midazolarm 1M 32 = By B ]
Buccal rd o O
Rectal 1 1.3
First lime agent with IV accesst (i = 78)
Midazolarm ™ 39 50.0
Diazeparm ™ =4 A= S
Other ™ “1 5.1
Second line agentt (= 78)
Phenytoin [sh=} 285
Phenobarbitone =2 2.8
FParaldehwvwde (rectal) 3 3.9
Thiopentone and RSI e | L= |
Midazolam infusion — —
Third line agenti (rn = 78)
Phenytoin L= < 3
FPhenobarbitone 26 3=2.3
FParaldehyde (rectal) 17 21.3
Thiopentone and RSI 25 320
Midazolam infusion L= LS 3
Fourth lime agentt+ (i =75)
Phemnytoin 1 1.3
Phenobarbitone 12 160
FParaldehwywde (rectal) 4 o 3
Thiopentone and RSI a5 [sTe Mol
Midazolam infusion 10 133
Paraldehyde
Aovailable (= 78) Wes 54 [oh=1N 1
Mo 1= 167
Do not krnow 11 1.1
Used in last 12 months (= 78) pl=) 37 2
Used in last 5 wears (rn = 77) A3 55 .2
Py ridoxine
Aovailable (i — 77) Yes LT a3 .5
I ] “& 7.8
Do not know 22 28 .5
Used in last 12 months (rnr— 78) = 3.8
Used in last 5 ywears (rn = 78) 2 20.%
Intubation sedative for RSI
Thiopentone F e L= Dr e §
Midazolarm pe 2.6

RSI, rapid sequence intubation. HtFor definitions and case vignettes, see
mMethods section.

Journal of Paediatrics and Child Health
Volume 45, Issue 9, pages 541-546, 20 JUL 2009 DOT: 10.1111/.1440-1754.2009.01536.x
http://onlinelibrary.wiley.com/doi/10.1111/1.1440-1754.2009.01536.x/full#f1
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Acta Nowol Scand N7 115 ( Suppl. 186 )

Trecatment of convulsive status epilepticus 1n
infants and voung children 1in Japan

(A) First—line treatment: initial management on arrival
oorwulsivol seizures
r 1
Persist c.nrd
Breathing. oxygen Consciousness level
vital signs
| Poor re se Good response
1V agcess T 1
r 1 Air way* Vital signs
Yes No vital signs 1
1 1 (oxygen) Observation
vV DZP® MDL IM, nasal, buccal 1 L
0.3-0.5 ma/ke 0.2-0.3 mg/ke® Lab exam. Discharge
\s._ p—y observation or admission®
r f 1 Admission or discharge
Persist Ceased
1 1 a :Breathing: posture, ion, air way, intut
Admission Lab exam. b :Do IV DZP f DZP suppository has been given
Tx of CSE observation before the visit
lab exam. 1 © :DZP. 0.5 ma/kg. rectally if MDL is not available
Admission or discharge d :In case of CwG or BIC, admi might be ded

(B) Second-line treatment of CSE
Seizures p-rsist‘cfur initial treatment

1 1-03 at 1 min

)
Samlimbtorw

CIV MDL at 0.1-0.15 mg/kg/h, Immaedbyooli Olml/k‘/h
up to 0.3 mg/kg/h until seizures are termin,
(A erage 0.2 mg/ kg 'h. mnmmumOSlru/Iu/h

Seizures persist

L
Seizures are terminated | IV PHT 18- ]
1 at 1m mnnwm%:nmorlona

Corrhnu. MDL Inr 24 h ors Seizures are t.rrm d

at the
|IVPHT25 4d-y |B‘rhh-ur-uocm-'

Withdraw MDL
by 0.05 mg/kg/h every 2-3 h

Clustered seizures

Specific disorders Pfﬁloncod seizures
hylline phal h CwG, BIC

AECSEE

|
Iml_—\ [%Iyd:.v:r o-rb-m-zqsim Sme ke I

B m'ﬁpﬁ’b“.. 24n |

[C) Third=line treatment: barbiturate coma
Seizures persist aven by MDL and PHT therapies
{ .

blood pressure control with vn-oprum
|

£ + 1
ntobarbital Thar‘ ntal i
v G-ST!/lq bolus IV 3=5mg/kg bolus IV _3-5m; bolus
+CIV 1-5Smg/kg/h +CIvV 2=-5(=10)mg/Kg/h -+ CIvV mg/Kg/h




Take care of aireay, breathing,
and circulation (ABCs)

na iv line -"'-,/, \\\‘- with iv line

DEP rectal 0.5 mg'kg or MDE MADE Gv 0, 1-0.2 megkg or
buceal (.3 mg'kg or nasal 0.2 LM iv 0.1 mgkg
mg'kg or or MDZ im 0,2
mg'kg

no iv line with iv line

w w
It the first dosoge fails, If the first dosape fails, repeat
repeat the 2nd ome within 10 the Znd one within 10 min
min
no v Iiru:l After M0 min l with iv line

Phenobarbital iv 20 mg'kg or
Lo Phenytoin iv/ Fosphenyioin PE
Phenobarbital im 20 mp'kg 20 mg/kg or Valproate iv 30-40
mg'kg iv

After 20 min
with v line

MIDE cont anf 0,1-1 mgke'h (Hiration 0, Dmgka'h) of maximal
tolerated dosape fils, start Thiopental cont mf 3-5 mg'ke'h or
Levetirneetam iv 30-60 meg'kg

If all above fails: Propofiol 3-9 mg'kgh or Lidocain 1-2
mg'kgh

Cont mnf- continusus infusion, DEP- digzepam, iv-intravenous, im-intremuscular, LZP-
lorazepam, MDZ-midazolam

*Hospital protoca] has recently been changed by accepting the recommendation of ILAE (11)
concerning higher doses of midazolam and barbiturates.

Kravijanac J. et al. Etiology, clinical course and response to the treatment of status epilepticus in children: A 16-year single-
center experience based on 602 episodes of status epilepticus

European Journal of Paediatric Neurology

Volume 19, Issue 5, September 2015, Pages 584-590




Epilepsia, S4Suppl. 7):23-34, 2013
doi: 10.111V/epi.12307

ITALIAN LEAGUE (LICE) 2013

Treatment of convulsive status epilepticus in childhood:
Recommendations of the Italian League Against Epilepsy

*Giuseppe Capovilla, *Francesca Beccaria, TEttore Beghi, fFabio Minicucci,
§Stefano Sartori, and §Marilena Vecchi

*Child Neuropsychiatry Department, Epilepsy Center, C. Poma Hospital, Mantua, Italy; fDepartment of
Neuroscience, IRCCS-Institute of Pharmacological Research ““Mario Negri,”” Milan, Italy;
IClinical Neurophysiology, San Raffaele Hospital, Milan, Italy; and §Pediatric Neurology and Clinical
Neurophysiology Unit, Department of Pediatrics, University of Padova, Padova, ltaly

Synthesis and Recommendation 4

After the failure of first- and second-line drugs (ben-
zodiazepines, phenobarbital, and/or phenytoin), 30 min
after parenteral CSE treatment, patients should be admut-
ted to the intensive care unit and, taking into account their
poncrsisconditionssundenyingsetiolo "0 T Tomnle
drug side effects coma should be induced with midazolam,
thiopental sodium, or propofol (Level 4, Grade C).

The mnduction and management of drug-induced coma
requires continuous EEG monitoring for the attainment of
a suppression-burst pattern ( Level 4, Grade C).

Intravenous midazolam

1

I~

Bolus ot (0.2 mg/kg; it clinical and/or electrical seizures
cease continue with maimntenance of 0.06 mg/'kg/h;

It there 1s no response after 15 min, inject a second
bolus ot (0.2 mg/kg and start infusion at (.5 mg/ka/h;
It there 1s no response after another 15 min, Increase
infusion to 1 mg/kg/h and assess response;

Requres contimuous EEG monitoring to  assess
response and decide tapering;



ABLE 1. Midazolam for Refractory Status Epilepticus in Children

Prospective or Evidence

Study (Reference) Retrospective Failed Antiepileptic Drugs Cases Level/Quality Score

Rivera et al (12) Prospective Diazepam 0.3 mg/kg; phenytoin 20 mg/kg; 24 111/13
phenobarbital 20 mg/kg

lgartua et al (13) Retrospective Phenytoin; phenobarbital 8 /14

Singhi et al (14) Prospective Diazepam 0.3mg/kg x 2; phenytoin 20 mg/kg 21 11718

Koul et al (15, 16) Retrospective Diazepam; phenytoin 20 mg/kg; phenobarbital 51 /11

Brevoord et al (17) Retrospective Midazolam 0.1 mg/kg x 2; phenytoin 20mg/kg;  4b /16
phenobarbital 20 mg/kg

Ozdemir et al (18) Prospective Diazepam 0.3mg/kg x 3; phenytoin 20 mg/kg; 27 /19
phenobarbital 20 mg/kg

Marrison et al (19) Prospective Diazepam/lorazepam; phenytoin; phenobarbital; 17 11/14
multiple others

Hayashi et al (20) Retrospective Drugs not given 306 /11

Saz et al (21) Retrospective Diazepam 0.5 mg/kg rectal x 2 29 /13

Wilkes R, Tasker RC. Intensive care treatment of uncontrolled status epilepticus in children: systematic literature
search of midazolam and anesthetic therapies. Pediatr Crit Care Med 2014; 15:632—-639. A systematic literature
search of studies in children [nine studies for midazolam



‘ABLE 2. MiiIdazolam Dosing and Selizure Control

Midazolam Infusion Seizure Control
Initial Rate Mean Rate Maximum Rate Time to
Study (Reference) (pg/kg/min) (ng/kg/min) (pg/kg/min) Control Cases (%)
Riveraet al (12) 0.15 1 23 18 Mean 47 min 24/24 (100)
lgartua et al (13) 0.15 1-2 14 24 Mean 78 hr 7/8 (88)
Singhi et al (14) 0.2 9 b3 10 Mean 16 min 18/21 (86)
Koul et al (15, 16) 0.156 1 2 7 Mean 35 min 50/51 (98)
Brevoord et al (17) 0.2 1.7 4 13 Not given 32/45 (71)
Ozdemir et al (18) 0.5 1 3 5 Mean 65 min 26/27 (96)
Morrison et al (19) 0.5 2 9 24 Mean 34 min 16/17 (88)
Hayashi et al (20) Not given Not given 4.3 20 Not given 203/306 (66)
Saz et al (21) 0.15 Not given Not given 1.2 Not given 21/22 (96)

Wilkes R, Tasker RC. Intensive care treatment of uncontrolled status epilepticus in children: systematic literature
search of midazolam and anesthetic therapies. Pediatr Crit Care Med 2014; 15:632—-639. A systematic literature
search of studies in children [nine studies for midazolam



TABLE 3. Barbiturates for Refractory Status Epilepticus in Children

Midazolam Evidence Level/
Study (Reference) Barbiturate Cases Failed Antiepileptic Drugs Failures (%) Quality Score
Kim et al (22) Pentobarbital 23 Diazepam, phenytoin, T7/23 (30) /20
phenobarbital, midazolam
van Gesteletal (23)  Thiopental 20 Phenytoin, propofal, 20/20 (100) s13
midazolam
Sakuma et al (24) Pentobarbital (15), 29 Diazepam, phenytoin, 292/22 (100) /14
others (7) midazolam
Barberio et al (25) Pentobarbital 30 Multiple (benzodiazepines Data not given 11/20

37%, phenytoin 63%)

TABLE 4. Barbiturate Dosing and Seizure Control

Barbiturate Infusion Seizure Control

Duration; Mean

Study (Reference) Bolus Rate (Range) Responders (%) Mortality (%)
Kim et al (22) Pentobarbital 5mg/kg 1-3mg/kg/hr h.7(05-27)d; 17/23(52) 10/23 (43)
median 24 hr

van Gestel et al (23) Thiopental Dose for blood Dose needed for 8.6 (2-33) d 11/20 (bbH) 8/20 (40)
level 20 mg/mL inducing BS

Sakuma et al (24) Pentobarbital Dose needed for ~ Mean maximum B.7(056-27)d 16/22(73) Not given
inducing BS of 5mg/kg/hr

Barberio et al (25) Pentobarbital 5.4mg/kg 1.6-10mg/kg/hr 6.9 (6-22) d; 29/30(73) 3/30(10)

median 3b hr




Start midazolam
Bolus dose 0.1 mg/kg
Infusion 0.2 mg/kg/h

Seizure

Seizure 4

continues
within 10
minutes

Maintain dosing
Keep infusion
rate for 12 h

and then wean

Continuous infusion, general anesthesia and other intensive
care treatment for uncontrolled status epilepticus.
Tasker, Robert; Vitali, Sally

Current Opinion in Pediatrics. 26(6):682-689, December 2014.
DOI: 10.1097/MOP.0000000000000149

0.1 mg/kg

by 0.2 mg/kg/h

Repeat bolus with

Increase infusion

Wean dose
as tolerated

Seizure
stops

Seizure
continues
within 10
minutes

Maintain dosing
Keep infusion
rate for 12 hours
and then wean

Question Yes Ongoing RSE
Is the midazolam Consider alternative
infusion rate up anesthetic strategy
to 1.6 mg/kg/h? (see Fig. 2)

&@. Wolters Kluwer

Health

OvidSP

FIGURE 1 . Midazolam infusion for refractory status epilepticus
(RSE).




Start pentobarbital

Bolus dose 510 mg/kg
Infusion 1 mg/kg/h

Seizure

Seizure stops

continues
within 30
minutes

Titrate increase in
infusion rate by
1 mg/kg/h until
seizure control

Seizure
stops

Seizure
continues
within 10
minutes

Question

ls pentobarbital
infusion rate up to
10 mg/kg/h with EEG
burst suppression?

Discontinue midazolam;
maintain barbiturate dose

Keep infusion rate for 24
hours and then wean

Wean the
barbiturate
dosing as
tolerated

Discontinue midazolam;
maintain barbiturate dose
Keep infusion rate for 24
hours and then wean

Yes Ongoing RSE
Consider alternative
strategy (see text)

Continuous infusion, general anesthesia and other
intensive care treatment for uncontrolled status
epilepticus.

Tasker, Robert; Vitali, Sally

Current Opinion in Pediatrics. 26(6):682-689, December

2014,
DOTI: 10.1097/MOP.0000000000000149
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The treatment of super-refractory status
epilepticus: a critical review of available
therapies and a clinical treatment protocol

Simon Shorvon and Monica Ferlisi

General anaesthesia (including consideration of ketamine), antiepileptic
drugs and full ITY support; and investigate urgently to identify cause

| |

I MNo cause identified Cause identified

Treat cause if possible I

Give IV magnesium (8 IV pyridoxine in children)

v !

Consider steroids +/- IVIg +/- PEX I Consider neurosurgery in lesional SE

h 4
I Consider hypothermia I

4
Consider ketogenic diet

Y

Consider ECT, CSF drainage and other therapies, see text




Akdeniz Universitesi Cocuk Narolojisi BD
Status Epileptikus Protokolii

dAcil stabilizasyon (0-5 dk)

——

w0

(UNGd6bet nedeni ? U
MepceS

/

©

- Kan sekeri _
- Elektrolitler, Ca, Mg DS'I'ablll.zasyon

- Kiiltir - Bas pozisyonu

* LP vs - Solunum destegi

* Kan gazi, - Oksijen satiirasyonu, 100% O2
+ Toksik tarama - Kardiak monitor

- Antiepileptik diizeyi . Vital bulgular

- PT, PTT 5 |

. Gozdibi degerlendirilmesi amar yol




NOBETIN DURDURULMASI

= 0-5 Dakika
Metabolik problem varsa:

HIPOGLISEMI: % 25 Dekstroz 2cc/kg

HIPOKALSEMI: % 10 Ca glukonat 2cc/kg

HIPOMAGNEZEMI: 50 mg/kg

PIRIDOKSIN: 2 yas altindaki tiim gocuklara nébet durmuyorsa 100 mg PE

= 5. Dakika Prodromal SE

Diazepam 0.2 - 0.3 mg/kg IV, (verilis hizi 5 mg/dk), maximum 10 mg/ doz veya
Diazepam 0.3- 0.5 mg/kg rektal (IV yoldan daha uzun etkili)

Lorazepam (Ativan) 0.1 mg/kg IV, 2 mg/dk,

Alternatif Ila¢ Verme Yollari
Intranazal (Midazolam)
Bukkal (Midazolam) - 0.2 - 0.3 mg/kg
IM (Lorazepam, Midazolam) 0.2 mg/kg
Endotrekeal (Diazepam) 0.3 mg/kg



10. dakika oturmus Status Epileptikus

Diazepam 0.2 - 0.3 mg/kg IV, (Verilis hizi 5 mg/dk - maks. 10 mg doz)
* Giinlik 1 mg/kg veya 40 mg/giin'den fazla verme

 Nobetin durmasini beklemeden:
+ IV Fenitoin 20 mg/kg (1-2 mg/kg/dk hiz)
- Fenitoin infiizyonundan 15 dk sonra FENITOIN kan diizeyi !

* Gerekiyorsa 5 mg/kg ek doz

***Fenitoin glukozlu sivinin oldugu damar yolundan verilmez !




REFRAKTER STATUS EPILEPTIKUS

Fenitoin inflizyonu bittikten 10 dakika sonra ndbet devam ediyorsa:
3. Antiepileptik ? Yogun bakimda yer ara
2 yasindan kiigiikse:
Fenobarbital 20 - 30 mg/kg IV, (1 mg/kg dakika)
Levatirasetam 20 - 30 mg /kg 3-5 mg/kg dakika hizinda

2 yasindan biiyiikse:
3-5 mg/kg dakika hizinda
Na Valproat 20 -30 mg/kg veya
Levatirasetam 30 - 40 mg/kg



YOGUN BAKIMDA. EEG MONITORIZASYON
SANTRAL LINE ACILMASI

ENTUBASYON ?
= Koma Indiiksiyonu
<+ Midazolam 0.2 mg/kg bolus, 2 mcg/kg/dakika infiizyon hizi
On dakika sonra nébet devam ediyorsa 0.2 mg/kg bolus ve 2 mcg/kg arttir
16 mcg/kg/dakika, Eger monitorize edildiyse 32 mcg/kg/dakikaya kadar
cikilabilir.
Onceki ilaglara devam -
Onceki ilaglarin kan diizeylerini sagla

<» Na Valproat 3-5 mg/kg/saat infiizyon (2 saat infiizyona devam)
Eger verilen ila¢ Valproatsa ve fayda etmediyse devam etme! Altta yatan
metabolik hastalik tetiklenebilir!

< Alternatif: Topiramat 10 mg/kg NG yiikleme ve 5 mg/kg idame



0-5 Dakika

10. Dakika

Fenitoin® (Difenil hidantoin)

A--Airway (Hava yolu): 5-10 mg/kg IV ek doz diisiin

Konvulziyon durmadiysa

Yogun Bakim Yeri
f \ VAR YOK

Damar yolu yoksa Dormicum®

(Midazolam) 0,2mg/kg (max
mg) IM, intranasal formu varsa 0,2
mg kE IN, buccal formu varsa 0.5
mg/kg (max 10 mg) buccal veya

B----Breath (Solunum):

15 Dakika

Diazem®(Diazepam) 0,5 mg/kg m
(max:10mg] rektal yap. 7 Fenobarbital (Luminal) 15-20 mg/kg IV,
g----Circ;llati(:in (.Dolaslm.).: lelhca Damar yolu varsa i.v E ot m®(MidazoI (max 1,5 mg/kg/dakika‘;l;z(;:da, max doz:1000 mg)
amar yolu ya da intraossedz yol ag. e .
Parmak ucundan kan sekeri bak. KS \ / 1) am) inflizyonunu 5 Levatirasetam 30 mg/kg iV , <2y
diisiikse 0.25-0.5 g/kg dextrose Q dakikada bir (max 5 mg/kg/dakika hl‘z{mga, max doz: 3000 mg) inf
puse ,normalse izoosmolar vasifta ada
mayi tak. c 0,1 mg/kg/sa.at bagla Na Valproat 20-40 mg/kg IV bolus (max 6 mg/kg/dakika
Basamak lab. Tetkiklerini al (TKS, o arttirarak titre et hllll.lda, max d012.1a5 i 2y
Biyokimya, Kan Gazi, ilag diizeyi, kan 1 <3 yas ise 100 mg Pridoksin IV diisiin
kiiltiir,toksik tarama m

Monitorize et, hizlica anamnez al.
Atesi varsa atesini diistir. k

Parasetamol 15 mg/kg/IV yada

e

Konvulziyon durmadiysa

EEG monitorizasyonu altinda / Diger tedgviler
Dormicum®(Midozolam) infiizyonu 0,1-1,9 Ketamin?
mg/kg/saat titrasyon Propofol?
Topiramat?
Karbamazepin?
/ 2. doz Dormicum®(Midazolam) 0,2mg/kg iV (max 5 mg) \ Steroid?
veya IVIG?
Diazem®(Diazepam) 0,3 mg/kg (max: 10 mg) iV Pla.SInafeI'e'Z?
= . Hipotermi?
Ve Pental@ (Thlqpental) 3-5 rpg/kg iv bolus (3-5 Ketojenik diyet?
Fenitoin® (Difenil hidantoin) 20mg/kg iV inf.(max: dakikada bir) ve 10 dakikada bir hastay1 Cerrahi?
1mg/kg/dk veya 50mg/dk, max doz: 1000 mg) degerlendirerek 1-15mg/kg/saat IV infiizyon ile titre

K (Aritmi agisindan EKG monitorizasyonu ile izle) / et \\




* ANESTEZIK ILAC KULLANIMI
<+ Thiopental (3-5 mg kg yikleme, 1-6 mg/kg/saat idame - 10 dakikada bir 1 mg/kg/saat arttir)

% Pentobarbital (5-10 mg/kg yiikleme,2-5 mg/kg/saat idame-10 dakikada bir 1 mg/kg/saat arttir)

% Ketamin (1-5 mg/kg yikleme, 0.9 - 6 mg/kg/saat idame)
% Ketojenik Diyet Denenebilir

24 saat nobetsizlik ve burst siipresyon paterni olduysa
4 saatte bir 1mcg/kg/ dk midazolami azalt.

Diger anestezikleri 4 - 6 saatte bir 1mg/kg/saat azalt

J

<+ EEG kontrolii, mimkiinse giinde 2 tane (non konviilsiv status epileptikus veya
nonkonvulsif nébet ydniinden kontrol)

/

<+ Hasta stabillestiginde kraniyal goriintileme (miimkiinse MRG) - Komplikasyon ve etiyoloji
degerlendirilmesi.



ILAC BASLANGIC DOZU VERILME SEKLI YARILANMA OMRU | YAN ETKI
Diazepam 0.3 mg/kg i.v (maksimum 28-54 saat Solunum
10mg/doz) baskilanmast,
hipotansiyon
Fenitoin 15-20 mg/kg i.v (SF iginde 24-48 saat Allerji, aritmi,
1mg/kg/dk) hipotansiyon
Fenobarbital 20 mg/kg i.v (50 mg/dk) 70 saat Solunum
baskilanmasi,
hipotansiyon,
dokiintd
Midazolam 5 mg/kg 1-31 pg/kg/dk 2-4 saat Solunum
(infiizyon) baskilanmasi,
hipotansiyon
Pentobarbital 5 mg/kg 1-5 mg/kg/saat 10-20 saat Solunum
(inflzyon baskilanmasi,
hipotansiyon
Levetiracetam 30 mg/kg i.V 2-5 mg/kg/dk 5-7 saat Irritabilite, hipotansi
yon
Valproate 20-40 mg/kg i.v 3-5 mg/kg/dk 15 saat Hipotansiyon, kollaps,
(infiizyon) hepatotoksisite
Thiopental 3-5 mg/kg 3-5mg/kg/saat 12-36 saat Solunum
(infzyon baskilanmasi,
hipotansiyon
Propofol 1 mg/kg Maksimum 2 saat Metabolik asidoz ,
4mg/kg/saat pankreatit
Ketamin 1-5 mg/kg 0.6-6 mg/kg/s 2-3 saat Ataksi, serebellar

atrofi




Tlaglar MDZ-DZP Fenitoin Levatirasetam Valproate Fenobarb. Midazolam Thiopental
Inf.

HUTF 2 doz 3 4 4 5 6 7
I0UTF 2 doz 3 4 - - 5 6
Ank.UTF 2 doz 3 4 4 4 5 6
EUTF 2 doz 3 4 4 - 5 6
DEUTF 2 doz 3 4 4 - 4 5
DUTF 3 doz 4 5 5 4 6 7
Behget Uz 2 doz 3 4 4 3 4 5
¢H

CUTF 2 doz 3 4 = = 5 6
Akd.UTF 2 doz 3 4 4 - 5 6
MUTF 3 doz 4 - 4 - 5 6
Sami Ulus CH | 2 doz 3 - - - 4 5
KGUTF 2 doz 3 5 5 5 4 6
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‘ 89 patients with SE ‘

1

]

38 patients treated with prehospital rectal diazepam I

I

v

| 51 patients with no prchospital rectal diazepam

)

All patients treated with 3 doses IV midazolam |

!

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

_.l 19 patients with seizure terminations after second-line AEDs

k.

70 patients treated with third-line AEDs
48 treated with additional phenvtoin loading (10 mgrkg)
22 treated with VPA loading (30 mg/kg) (=2 years and previously VPA)

b

4.| 5 patients with scizure terminations after third-line AEDs |

65 patients treated with midazolam infusion

4>| 57 patients with seizure terminations after midazolam infusion

| 8§ patients treated with thiopental infusion ‘

_,l 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




Ketamin;
= Pozitif ozellikleri;

v Solunum inhibisyonu yapmamasi
v Bronkodilatatér olmasi
v Sempatomimetik ( KB1,nabizt,Kardiyak OP1)

= Negatif 6zellikleri;

v’ Tasiflaksi
v ICP1
v Norotoksik (geng yasta)



Mechanistic and pharmacologic aspects of status epilepticus and its treatment with new
antiepileptic drugs
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Epilepsy & Behavior 49 (2015) 343-3406
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Ketamine in refractory convulsive status epilepticus in children avoids
endotracheal intubation

a.l a.l E

Lucrezia llvento ., Anna Rosat . Carla Marini 9, Manuela L'Erario

2009-2015 68 SE

28 DSE tanisi ile YB

13 Hasta Ketamin 3.6 mg/kg/s
19 SE atagindan 5/19 basarisiz

@ CrossMark

> Lorenzo Mirabile P, Renzo Guerrini *



Alternatif tedaviler

Inhalasyon anestezikler (isoflurane ve desflurane)

Hipotermi

Pridoksin

Immunoterapi

Ketojenik diyet

Acil cerrahi rezeksiyon
Derin beyin stimiilasyonu

Elektrokonviilzif tedavi



Ketojenik Diyet

GLUT-1 ve Pirivat dehidrogenaz eksikligi tedavisinde

Porfiri, piriivat karboksilaz,yag asidi oksidasyon
defektlerinde kontrendike

Ketozis saglanmasi igin siire

Yan etkisi fazla (hipoglisemi,metabolik asidoz, reflu,
RTA, ésofajit, konstipasyon...)



Imminoterapi

= SSS vaskiiliti

= Oto-immiin ensefalit

= Rasmussen ensefaliti

= Hashimoto ensefaliti

= Oto-immiin etyolojiler

= Inflamatuvar etyolojiler
= Kriptojenik SDSE



Terapotik Hipotermi

« Inflamasyonu azaltir

= Apopitozu azaltir

= Serbest radikal olusumunu azaltir
= KBB bozulmasini azaltir

= Nobetleri durdurur

Gulliam K. et al.Hypothermia for pediatric refractory status epilepticus.
Epilepsia. 2013 September ; 54(9): 1586-1594.



j7/4

Cannabinoidler:

\

= Cannabis sativa or Cannabis indica
tetrahydrocannabinol(THC) ve cannabidiol (CBD)

= Glycine ve GABA agonisiti

= Nucleoside transporter, G-protein-coupled
protein receptor,melastatin type 8 channel, T-
tipi Ca kanallari

= Anti-apopitotik, anti-inflamatuvar, néroprotektif
= Lennox-Gestaut ve Dravet sendromunda
= GBC/THC orani ¢cok énemli



Hasta 4 yasinda, erkek, 13/01/2016 tarihinde dis merkezden hastanemiz yogun
bakim (nitesine febril status epileptikus tablosu ile, entibe halde fenitoin,
fenobarbital yiikleme yapilmis ve midazolam infiizyonu baglanmis sekilde sevk edildi.

13/01/2016 1 .giin

Fenitoin 5mg/kg/giin idame

Fenobarbital 5 mg/kg/giin idame

Midazolam 6mcg/kg/dk infiizyonu ile yogun bakima devir alindi.
Hastanin aralikli fokal ndbetlerinin devam etmesi sebebiyle,
Levatirasetam (20mg/kg yiikleme ve 30mg/kg/giin idame)

Valproat (20mg/kg yiikleme ve 20mg/kg/giin idame) tedavisi baslandi

Gekilen EEG'lerde farkli odaklardan nonkonvulziv nébetlerinin devam ettigi
goriildi, bunun iizerine hastanin éncelikle midazolam infiizyonu artirilds,

Midazolam 10mcg/kg/dk cikild.

Nobetlerin devam etmesi lizerine

Tiopental 3mg/kg yiikleme ve kademeli artirilmasi planlandi
Fenobarbital kesildi

Levatirasetam

Valproat

Fenitoin devam edildi.
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/01/2016
Hemogram , biyokimya: normal

- Crp:2,8, prokalsitonin 1,5

Dis merkez beyin MRG: Normal

- Influenza A ve B negatif
* Viral panel negatif

Kan, idrar, bogaz kiilt negatif

* Tam idrar tetkikinde; hematiiri ve proteiniri
- Lomber ponksiyon; hiicre gézlenmedi, bos biyokimya dogal

Bos kiiltiir ve bos viral seroloji (herpes simplex 1-2,
adenoviriis, cmv, enterovirus). negatif (2kez yapildi)

+ Limbik paneli; negatif

Antigad, antihtg, antitpo otoantikorlar: negatif



18/01/2016

» Bati nil viriisi; negatif

19/01/2016

* Beyin MRG: normal

20/01/2016

+ ANA ve ANA tarama tanimlama; negatif
+ ANCA; negatif

+ C3, C4, direkt coombs negatif



17/01/2016

Tiopental 6mg/kg/saate kadar artirildi
Midazolam kademeli azaltiliyor
Levatirasetam 40mg/kg/giin

Valproat 25mg/kg/giin artirildi
Topiramat 3mg/kg/giin baglandi

18/01/2016 5.giin

Tiopental inflizyonu 5mg/kg/saat iken alinan EEG'de nonkonvulziv
nébetleri devam etti.

Tiopental kademeli azaltilmaya bagland:.

Intravendz immun globulin 2gr/kg

Midazolam kesildi.

Fenitoin kesildi

Ketamin 1mg/kg/sa yiikleme sonrasi kadameli artis planlandi.
Koenzim q baglandi (metabolizmanin dnerisiyle)
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19/01/2016

Hastanin EEG’' sinde non konvulziv nébetleri devam etti,

Tiopental azaltilma devam ediliyor, kesim planlandi.

Ketamin infiizyonu 3mg/kg/sa kademeli artiriliyor.

Valproat 35mg/kg/giin olarak artirildi, kan diizeyi diisik seyrediyor.
Levatirasetam 50mg/kg/giin artirilarak devam edildi

Topiramat 4mg/kg artirilarak devam edildi.

20/01/2016 7.giin

Hastanin ndbet sayisinda artis oldu ,non konwvulzif nébetlerinin yanisira konvulzif
nobetleri de eklendi

Ketamin azaltilarak kesilmesi planlandi

Tiopental tekrar baslandi ve 7mg/kg/saat dozuna kadar kademeli gikildi.
Valproat 40mg/kg/giin artirild

Klobazam 1mg/kg/giin basland:.

Metilprednizolon 30mg/kg 3 giin pulse tedavi verildi






21/01/2016

Valproat 40mg/kg/giin devam edildi, kan diizeyi olusturulamiyor
Clobazam 1,5 mg/kg/giin artirildi

Tiopental,

Levatirasetam,

Topiramat devam edildi

22/01/2016

Ketojenik diyet baglandi, ketozis saglanmasi agisindan kan sekeri ve idrar ketonu
yakin takip edilece

Tiopental azaltma verildi

25/01/2016

Valproat 40mg/kg/giin devam

Levatirasetam 50mg/kg/giin devam

Clobazam 1,7mg/kg/giin gikildi

Ketojenik diyet devam edildi.

Topiramat 5mg/kg/giin gikildi.

Tiopental azaltma verilerek 2mg/kg/saat’'e kadar diisdldd.



26/01/2016

EEG' sinde non konvulziv ndbetlerde artis (tiopental azaltilmasiyla birlikte)
Tiopental 6mg/kg/sa tekrar artirildi,

Fenitoin 15mg/kg'dan tekrar yiikleme ve 5mg/kg/giin dozunda idame edildi, kan
diizeyi diisik seyrediyor.

Topiramat 7mg/kg gikildr.

Valproat ve levatirasetam devam edildi

Pridoksal 5 fosfat baglandi.

27/01/2016

EEG'de goklu odakli nonkonvulziv nébet aktivitesi devam ediyor
Valproat ve clobazam kesildi

Fenitoin 10mg/kg/giin dozuna gikildi,

Midazolam infiizyonu tekrar baslandi, 10mcg/kg/dk kademeli artirildi
Tiopental 6mg/kg/saat devam edildi

28/01/2016
Karbamazepin 10mg/kg/giin dozunda baslandi



01/02/2016
Tiopental azaltilma verildi, kademeli azaltilacak
Karbamazepin artiriliyor, 20mg/kg/giin gikilacak

02/02/2016
Intravendz immun globulin 2gr/kg, 5 giinde verildi

03/02/2016
Midazolam da kademeli azaltilma verildi, 6mcg/kg/dk diisildi
Clobazam yeniden eklendi 1mg/kg/giin dozunda

04/02/2016
Midazolam 4 saatte 1mcg/kg azaltilip kesildi,
Hastanin EEG' sinde nobet sikliginda artis mevcut

06/02/2016
Karbamazepin 25mg/kg/giin olarak artirild



08/02/2016

Midazolam tekrar baslandi, 10mcg/kg olacak sekilde artirildi

Clobazam kesildi

Fenitoin tekrar yiiklendi (diizeyi diisiik ve nébet sikliginda artis oldugu igin)
Lamotrigin 1mg/kg/giin dozunda basland:

Karbamazepin 30mg/kg/giin artirildi

IL-1R antagonisti (anakinra) onay igin rapor verildi

09/02/2016

Hastanin EEG'sinde non konviilziv nobetleri devam ediyor
Ketojenik diet sonlandirildi

Karbamazepin yari doza diisiiliip 3 giin sonra kesim planlandi
Midazolam 16mcg/kg/dk gikild

Lamotrigin 1mg/kg devam ediliyor



10/02/2016

Midazolam 20 mcg/kg/giin olarak artirildi

Valproat tekrar yiikleme 20mg/kg ve idameye gegildi

Primidon 15mg/kg/giin dozunda baslandi, kademeli artirilmasi planland:

11/02/2016
EEG'de nobet aktivitesi gorilmedi
Midazolam yavas azaltma verilmesi (12saatte 1mcg/kg/dk)

16/02/2016
Midazolam azaltilmaya devam ediliyor
IL-1R antagonisti (anakinra) basland:.

17/02/2016
Devam eden proteiniiri ve tuz kaybi oladugu igin renal biyopsi yapildi



18/02/2016

Midazolam 10mcg/kg/dk diisiildii
Primidon 30mg/kg artirildi
Topiramat azaltilarak kesim planlandi

19/02/2016

Levatirasetam azaltilip kesim planland:

Valproat , fenitoin ve lamotrigin devam edilmesi

Vigabatrin 50mg/kg/giin dozunda tedaviye eklendi, kademeli artirilacak
Nobetleri sikligi ve siiresi igin midazolam tekrar 12mcg/kg/dk artirildi



20/02/2016

Supraventrikuler tasikardi ve direkt coombs pozitif hemolitik anemi gelismesi
sebebiyle

IL-1 reseptor antagonisti (anakinra) , Primidon ve fenitoin kesildi.

21/02/2016

Hastanin EEG'sinde nonkonvulziv nébetleri devam ediyor
Midazolam infiizyonu tekrar baglandi

Vigabatrin azaltilarak kesilecek

24/02/2016

Levatirasetam,

Topiramat,

Valproat azaltilip kesildi

Midazolam artirilmaya devam ediliyor



25/02/2016

Midazolam 21mcg/kg/dk dozunda devam ediliyor
Okskarbamazepin baglandi, hizli artis planland:
Lamotrigin

Fenitoin devam ediliyor

26/02/2016

Beyin MRG hidrosefali saptandi, eksternal drenaja alindi.

Midazolam 25mcg/kg/dk

Vigabatrin 75mg/kg dozundan azaltilmasi planland:

Lamotrigin 2mg/kg/giin artirildi

Levatirasetam 20mg/kg/giin tekrar yiiklendi ve 30mg/kg idame verildi



27/02/2016
Naobetleri nonkonvulziv olarak devam ediyor
Valporik asit tekrar yiiklendi 20mg/kg ve idameye gegildi

Fenobarbital 15mg/kg tekrar yiiklendi, 5mg/kg idame gegildi (diizey ile
artirilacak)

28/02/2016

Valproat 25mg/kg olarak artirilarak, 40mg/kg/giin dozuna artirilmasi planlandi
Okskarbamazepin azaltilarak kesilecek

Vigabatrin azaltilarak kesilecek

02/03/2016

Midazolam 16mcg/kg/dk

Levatirasetam 50mg/kg/giin

Fenobarbital 10mg/kg/giin, diizey takibi yapiliyor
Valproat 35mg/kg/giin

lamotrigin 2mg/kg/giin devam ediliyor

Lacosamid igin onay islemi baslatildi



03/03/2016

Nobetleri nonkonvulzif devam ediyor,

Tiopental tekrar baslandi, kademeli artirilacak

Midazolam azaltilmakla birlikte diisik dozda devam ediyor (6mcg/kg/dk)

Hidrosefalisi olan hastaya eksternal drenaj igin kateter takildi, bos basing izlemi
yapilacak

Lacosamid 10mg/kg/qiin dozunda baslandi (Daha 6nce supraventrikiiler tasikardisi
olan hasta kardiolojiden onay alinarak)

07/03/2016

Tiopental 3mg/kg/saat devam ediliyor

Midazolam 6 mcg/kg/dk devam ediliyor
Levatirasetam,

Valproat,

Fenobarbital,

Lamotrigin,

Cannabinoid 10mg/kg dozunda bagland:



13/03/2016

Fenobarbital 10mg/kg/giin artirildi, diizeyi Gst sinirlarda tutulmaya galigiliyor
Tiopantal 6 saat araliklarla azaltilip yavas kesilecek

Kontrol EEG'sinde ndbet izlenmedi

15/03/2016
Vp sant takildi

14/03/2016

Valporik asit 40mg/kg/giin ile diizey saglanamayan ve nobetleri devam eden
hastaya hastaya valproat infiizyonu baglandi, iist doz 5mg/kg/saat olana dek
kadameli artirilacak



16/03/2016
Midazolam 5mcg/kg/dk olarak diisiildii

Fenobarbital artiriliyor 10mg/kg/giin , kan diizeyi 35ug/ml seyrinde
tutulmas: planland:

Cannabinoid 25mg/kg list doza gikildi

Valproat kesildi

Clobazam tekrar baslandi, 1,5mg/kg kadar artirilacak
Kontrol EEG'de ndobet izlenmedi



22/03/2016
Hasta servise alindi,

Cekilen 4 saatlik EEG'sinde nobet izlenmedi, zemin aktivitesi uyaniklikta
5-6 hz idi, Her iki frontal bolgelerinden kaynakli diken dalga aktivitesi
sikligi ve amplitiidi azalmakla birlikte devam etmekteydi.

Midazolam 3mcg/kg/dk

Fenobarbital 10mg/kg/giin

Lamictal 2mg/kg/giin

Levatirasetam 50mg/kg/giin

Clobazam 1,5mg/kg/glin

Cannabinoid 25mg/kg

Lacosamid 10mg/kg

Pridoksal 5 fosfat tedavilerine devam etmektedir

24/03/2016
Midazolam 24 saat araliklarla azaltiliyor
Nobetsiz izlenmektedir









Lorazepam
0.1 mg/kg IV at 2 mg/min

'

Phenytoin (20 mg/kg IV at 50 mg/min) or
Fosphenytoin (20 mg/kg PE IV at 150 mg/min)

'

Phenytoin or fosphenytoin
additional 5 mg/kg or 5 mg/kg PE

|
v v

Phenobarbital Anesthesia with
20 mg/kg IV at 50mg/min Midazolam or propofol
Phenobarbital

additional 5-10 mg/kg

Refractory status epilepticus.
Singh SP, Agarwal S, Faulkner M.
Ann Indian Acad Neurol. 2014 Mar:17(Suppl 1):532-6










= Bilinen (semptomatik)

- Akut (inme, zehirlenme, ensefalit)

- Gegirilmis SSS olay
(posttravmatik, postensefalitik)

- Progressif (Tiimér,Lafora's hast.,diger PME)

= Bilinmeyen (kriptojenik)
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