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s . Levetiracetam versus fosphenytoin as a second-line treatment after diazepam for adult convulsive status

epilepticus: a multicentre non-inferiority randomised control trial.
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Convulsive status epilepticus in adults: Management >
EMERGENCY ANTISEIZURE TREATMENT>
Generalized convulsive status epilepticus (GCSE) >
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* Hypoglycemia
¢ Fever/infection

* Increased ICP

Immediate management includes all of the following (performed
prehospital [EMS] or in emergency department):
= Stabilize and support airway and breathing; provide 100% oxygen*
= Place continuous cardiorespiratory monitors and pulse oximetry
= Establish IV or 10 access (at least two lines)
= Obtain laboratory studies including serum electrolytes, glucose, Ca,
Mg, LFTs, CBC, toxicology, and ASM level(s) 1
= Identify and treat potential underlying causes: &

* Metabolic abnormalities

* Severe traumatic brain injury

v

Simultaneously with above steps,
give first dose of a benzodiazepine and an ASM

|
IV/10 access available

!

IV/10 access not achieved
within 3 minutes

.

= Give first dose of a benzodiazepine
(eg, lorazepam or diazepam) in
one access line

= Give midazolam (IM, buccal, or intranasal)
or rectal diazepam, refer to Table for dosing

= Continue efforts to establish IV/IO access

= Give first dose of ASM (eg, levetiracetam, = Give first dose of ASM (eg, levetiracetam,

fosphenytoin, or vaIBroate! in other fosphenytoin, or valproate) once
access line IV/10 access available

= Refer to Table for dosing

= Refer to Table for dosing

v

v

Reassess patient
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Time Line Interventions for emergency department, in-patient setting, or prehospital setting with trained paramedics
p B 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 monitoring
phase 5. Collect finger stick blood glucose. If glucose < 60 mg/d| then
Adults: 100 mg thiamine IV then 50 ml DSOW IV
Children 2 2 years: 2 ml/kg D25W IV Children < 2 years: 4 ml/kg D12.5W
6. Attempt IV access and collect electrolytes, hematology, toxicology screen, (if appropriate) anticonvulsant drug levels
Yes oes Seizure No
continue? 1
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
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 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 (Level B)
Yes Does seizure No
continue?
There is no evidence based preferred second therapy of choice (Level U): If patient at baseline,
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 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 oes seizure e
continue? 1
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

Epilepsy Curr. 2016 Jan-Feb;16(1):48-61.
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A benzodiazepine is the initial therapy of choice (Level A):

Choose one of the following 3 equivalent first line options with dosing and frequency:
Intramuscular midazolam (10 mg for > 40 kg, 5 mg for 13-40 kg, single dose, Level A) OR
Intravenous lorazepam (0.1 mg/kg/dose, max: 4 mg/dose, may repeat dose once, Level A) OR
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 (Level B)

*First line \
V7 EINLFE. AT E/NARE. 520 min
Ny N — Fehe S —_ Initial therapy
E \/ 7AH7]7EE@'{§}EH@§& phase
- EEENTERWGE

If patient at baseline,
then symptomatic
medical care

7 /NILEY—ILEEE. BREBN

Yes Does seizure

No

\\/\\7‘&\/\0_[)\\ E \\\/\\5‘[)\“5\\% continue?

4

There is no evidence based preferred second therapy of choice (Level U):

Choose one of the following second line options and give as a single dose
Intravenous fosphenytoin (20 mg PE/kg, max: 1500 mg PE/dose, single dose , Level U) OR
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 optlonmmlable, choose one of the following (if not given already)
Intravenous phencbarbital (15 mg/kg, max dose, Level B)

20-40 min
Second therapy

l KUED R L 118 S

If patient at baseline,
then symptomatic
medical care

Yes Does seizure

No

continue?

‘Second line ( FH|ICEBHIERL )

}

There is no clear evidence to guide therapy in this phase (Level U):
Choices include: repeat second line therapy or anesthetic doses of either thiopental, midazolam,
pentobarbital, or propofol (all with continuous EEG monitoring).

- FPHTEHE ( LXJLU)
S N Third therapy
¢ VAP@%%;E ( I//\\}I/B ) phase

If patient at baseline,
then symptomatic
medical care

- LEVEHE ( LNJLU)
 FENTELRWEE
72 /NN)LEY —)LEEE

W —

TETVALANI
1D EDClass Il £7/(E3DLL EDClass Il ffZE
T AN N s
VAPDIZE 1. Classll D5t

L ~NJLB :
L ~NXJLU
DHETH B,

Epilepsy Curr. 2016 Jan-Feb;16(1):48-61.
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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

N —

VAPD#H, LRILBOIETVR
Class IOTETF>Y X E LT,
17 > D2AMERIC & B2 _ED/NBE0ATTR

D7 x/INJLEY—IL vs VAPD

HIM ZRCT T77%Vvs90% CHRIEZE1E

¢. 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 II: A prospective, randomized, controlled clinical trial with masked outcome assessment that lacks one or two criteria a-e
(see class |) or a prospective matched group cohort study in a representative population with masked outcome assessment
that meets criteria a-e

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

Eur J Paediatr Neurol. 2012 Sep;1 6(5)2536-41 . soisl G e
Class IV: Evidence from uncontrolled studies, case series, case reports, or expert opinion

Epilepsy Curr. 2016 Jan-Feb;16(1):48-61.
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Efficacy of levetiracetam, fosphenytoin, and valproate for established status

epilepticus by age group (ESETT): a double-blind, responsive-adaptive,
randomised controlled trial.
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P : 2l EDBZIEHTEDSEEE462A

| : FPHT (20 mg/kg. &XI&5E 1,500 mg) 118 A
C : LEV (60 mg/kg, mAK5E 4,500 mg) 145A
O : 602 DRIEEIEE

fER 1 LEV 47% (68/145). FPHT 45% (53/118) T o T=o
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Lancet. 2020 Apr 11;395(10231):1217-1224.
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Long-term follow-up of phenobarbital versus valproate for generalized
convulsive status epilepticus in adults: A randomized clinical trial.

Liu G, Wang Y, Tian F, Jiang M, Huang H, Chen W, Zhang Y, Su Y.

Epilepsy Res. 2023 Sep;195:107187. doi: 10.1016/j.eplepsyres.2023.107187. Epub 2023 Jul 8.
PMID: 37467704
OBJECTIVE: Intravenous phenobarbital is frequently offered to patients with generalized convulsive
status epilepticus (GCSE) in China, but its long-term benefits are unclear. ...METHODS: This
randomized clinical trial with a 12-month follow-up was performed i ...

Free article. Clinical Trial.

Myoclonus in comatose patients with electrographic status epilepticus after
cardiac arrest: Corresponding EEG patterns, effects of treatment and
outcomes.

Nutma S, Ruijter BJ, Beishuizen A, Tromp SC, Scholten E, Horn J, van den Bergh WM, van Kranen-
Mastenbroek VH, Thomeer EC, Moudrous W, Aries M, van Putten MJ, Hofmeijer J; TELSTAR
Investigators.

Resuscitation. 2023 May;186:109745. doi: 10.1016/j.resuscitation.2023.109745. Epub 2023 Feb 22.
PMID: 36822459
OBJECTIVE: To clarify the significance of any form of myoclonus in comatose patients after cardiac
arrest with rhythmic and periodic EEG patterns (RPPs) by analyzing associations between
myoclonus and EEG pattern, response to anti-seizure medication and neurological outcome. DESI ...

Clinical Trial.

Valproic acid as adjuvant treatment for convulsive status epilepticus: a
randomised clinical trial.

Sharshar T, Porcher R, Asfar P, Grimaldi L, Jabot J, Argaud L, Lebert C, Bollaert PE, Harlay ML,
Chillet P, Maury E, Santoli F, Blanc P, Sonneville R, Vu DC, Rohaut B, Mazeraud A, Alvarez JC,
Navarro V, Clair B, Outin H; Valse investigators and for the Groupe d'Explorations Neurologiques en
Reanimation (GENER).

Crit Care. 2023 Jan 9;27(1):8. doi: 10.1186/s13054-022-04292-7.

PMID: 36624526 Free PMC article.
BACKGROUND: Generalised Isi

Clinical Trial.

status epilepticus (GCSE) is a medical emergency.
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Levetiracetam versus fosphenytoin as a second-line treatment after diazepam
for adult convulsive status epilepticus: a multicentre non-inferiority
randomised control trial.

Nakamura K, Marushima A, Takahashi Y, Mochizuki M, Kimura A, Fukuda Y, Asami M, Nakamoto H,
Egawa S, Kaneko J, Unemoto K, Kondo Y, Yonekawa C, Uchida M, Hoshiyama E, Yamada T, Maruo K,
Ishikawa E, Matsumaru Y, Inoue Y; IENE ECT with the LIFE study group.

J Neurol Neurosurg Psychiatry. 2023 Jan;94(1):42-48. doi: 10.1136/jnnp-2022-329485. Epub 2022
Oct 7.

PMID: 36207063 Free PMC article.
OBJECTIVE: Status epilepticus (SE) is an emergency condition for which rapid and secured

Clinical Trial.

cessation is crucial. Although fosphenytoin (FPHT) is recommended as a second-line treatment,

levetiracetam (LEV) reportedly has similar efficacy, but higher safet ...

Efficacy of levetiracetam, fosphenytoin, and valproate for established status
epilepticus by age group (ESETT): a double-blind, responsive-adaptive,
randomised controlled trial.

Chamberlain JM, Kapur J, Shinnar S, EIm J, Holsti M, Babcock L, Rogers A, Barsan W, Cloyd J,
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IENE ECT with the LIFE study group.

Levetiracetam versus fosphenytoin as a second-line treatment after
diazepam for adult convulsive status epilepticus: a multicentre non-
inferiority randomised control trial.
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J Neurol Neurosurg Psychiatry. 2023;94:42-8.
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Basic characteristics

Patient characteristics

n 80 93
Age, year 65+19 67+16 0.51

Male sex, (%) 57 (71.3) 60 (64.5) 0.32
Height, cm 163.0+£9.1 161.5+9.7 0.32
Body weight, kg 60.3+13.1 57.9+12.5 0.22
% ﬁ” D EU 'ﬂE }Eﬁ % 7][] HEE é { Previous history of liver disease 3@3.7 3@3.2) 0.87
Serum creatinine level on admission, mg/dL.  0.87 (0.7, 1.1) 0.86 (0.6, 1.1) 0.48
n—z WS ° Type of status epilepticus 0.48
Tonic clonic seizure 57 (71.3) 72 (77.4)
. Tonic seizure 0 (0) 1(1.1)
‘i c\:' /U t gﬁEFﬂifeﬂ Repeated partial seizures 10 (12.5) 10 (10.8)
%ﬁz’z \'\T\\ Eﬁﬁlzﬁ%{,ﬁ Absence of seizures 0 () 1(1.1)
Complex partial seizure 13 (16.3) 9.7
Cause of status epilepticus 0.37
Idiopathic seizure 19 (23.8) 15 (16.1)
Acute stroke 6 (7.5) 12 (12.9)
Old stroke 22 (27.5) 31(33.3)
Acute trauma 2(2.5) 22.2)
Old trauma 5(6.3) 1(1.1)

Brain neonlasm 11 (13.8) 12 (12.9)
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Secondary outcome
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Step3 : WX DHEFIRIIFIR
5V LEID T DA ?

« ZFRSNTcT—% ZEDC : electronic data capturingZ= R U.
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LITFPHT Z)L—2& LEV JI)IL—AEID FlFr iz,

Baselineld[ESH ?
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& > 0.05CHEETRD IR SNEZL,
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LTHOEEDIEIFED Outcomelc R EchTWBH ?

» FPHTREFD2% ELEVEED14IE. DRAMETADARE L ZHT. TIRNSERAN
L 7cFPHTZ£80A. LEVEf93ADET173%

—FAS ( Full Analysis Set : 52 DZER TEIAFREE LR > lcEPH
REMZWEILcBREZSHITHERLEDHD) TH S,

- PPS ( Per Protocol Set : STEIE R D [CTRBEZT T LR 1T 2 X RICHE
M) TIEARL,

- 70~ J—)LiEKIF8% (LEVEAF 74 500 mg. FPHTEf14120 mg)

BT —>FPHT, LEVORSEN DL WVWARDE < @/NFHTE D AIEEHED
$H5H. LEVDIESHEICEAUTEEIT DL,
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* Primary outcome : 77UV KNy - NZVTRE
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« Secondary outcome
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i o
° ’E1§“§& ‘i -I-ﬁ?b\ ? Adult status epilepticus in the

emergency department
25 minutes of continuous seizures or

SRR IE. EAIRIE 3 ZBH b ppiichon g Voo
DEMERR S & YIBT  ER !
9* é ;h, TCO Diazepam 1-20 mg IV

T e

\lii

A AY
FPHTE$80/\\ LEV£$93 82 FPHT group 94 LEV group
Fosphenytoin 22.5 mg/kg DIV Levetiracetam 1000-3000 mg DIV
- Not exceeding an administration speed 2-5 mg/kg/min
A 0) E-I- 1 73 % >3 mg/kg/min or 150 mg/min
| | 2were excluded | lwas excluded
because of pseudoseizures because of pseudoseizures
A 4 A 4
80 FPHT group 93 LEV group

Seizure cessation rate within 30 min: 83.8%| | Seizure cessation rate within 30 min: 89.2%|
Seizure recurrence rate within 24 hrs: 15.0% Seizure recurrence rate within 24 hrs: 17.2%
Intubation within 24 hrs: 15.0% Intubation within 24 hrs: 16.1%




REBIZUS 53D 2

. BZ%%’E 7‘(-_3_‘ & 50_650/00)ﬁ;{\j]1|‘$ D $|§%7'3§\35 A, N Engl J Med. 1998 Sep 17;339(12):792-8.
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REBIES 2D ?

F1EDIBEMESR (T 5—) =0.05
F2HEDIBEESRE (BTF—) =0.2
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FEEROEH : Primary outcome

 REREIR 51 30 D UNDRIEEIER
FPHT 2% 83.8% (67/80)
LEV £ 89.2% (83/93)
FHAEZE LRI ED 5.5% (95%Cl -4.7 ~ 15.7, p=0.29)

s EEZEIZ WA, Farrington-Manningt& T p < 0.001 (3E%
M~—20%) CIELREDSERAS Tz,

Group FPHT LEV P value

n 80 93
Primary outcome

Seizure cessation within 30 min, n (%) 67 (83.8) 83(89.2) 0.29




RO - Secondary outcome

+ ARSI DRAEBFEE  FPHTEE | ™ FPHT LEV. Puie

n 80 93

T15%. LEVEET17.2% (p=070) Primary outcome

Seizure cessation within 30 min, n (%) 67 (83.8) 83(89.2) 0.29

° 24 H% FEﬁ _L;{ W @ EI:$ /'Ié:' >_|_K F P HTE;'? —C“‘ Secondary outcome
\ Seizure recurrence rate within 24 hours, n (%) 12 (15.0) 16 (17.2) 0.70
15.0%. LEVEET16.1% (p=0.84)

Intubation within 24 hours, (%) 12 (15.0) 15(16.1) 0.84

BEE=1 U,



X + B3
r —— ] \n 7|< Group FPHT LEV P value
n 80 93
Other outcomes
i A IZ;TE7 E ’Tﬁ 0) MOd |f|ed Ran k| N Scale Modified Rankin Scale 7 days after admission 0.74
X 0 (no symptoms) 21 (26.3) 26 (28.0)
Oj:D\A:U\-i 1 (no signifi isabili
gnificant disability) 16 (20.0) 13 (14.0)
— FPHT%i@ 46. 3%\ LEV%—?—@ 42_0% 2 (slight disability) 8 (10.0) 6 (6.5)
3 (moderate disability) 7 (8.8) 8 (8.6)
o %t : FPHTEi 3 % . LEV%i 2% 4 (moderately severe disability) 14 (17.5) 18 (19.4)
5 (severe disability) 11 (13.8) 20 (21.5)
Modified Rankin Scale § (dead 208 2032
0: &<MERGL BREER. tEERIEZN
1 fEEH DNESHNREEIE AR L BRE - MRERB 2D EHFIRZL
2  REODRESE SEHFEIRIEH 2D, BEEEIFEIL
3 FEEDEE NBICHBIRE
4:FPEE-BEEOREE H171. BE. MMLBENBIRKE
5: EEODRESR B BID LR (IBKR) BYZEFRAH A R 5+ 2009452
6: LT IR 5% ROESE IR




HICBEEUVUEEER

EER1IBEURNICEEREEERNRELDIE. FPHTEET 3 A
(MELE. HIKZELE, EBIIEARY N) BEEBERIBE NI

o L EV —C\-\ ((j: 7(_ d: Lj o Serious adverse events related to study drugs

* EM’E JICRITH ﬁ£$@ﬁ =G - AN Lo Group FPHT LEV  Pvalue

n 82 94
Serious adverse event within 1 hour, n (%) 33.7 0@ 0.061

Cardiac arrest 1(1.2) 0(0)
Respiratory arrest 1(1.2) 0(0)
Hypertension 1(1.2) 0()

Serious adverse event within 24 hours, n (%) 0 (0) 0 (@)

Serious adverse event within 7 days, n (%) 0 (@) 0 (@)
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EBM®D3E%: 5 Steps

Step1: ZERIDERIE(PICO)
Step2: AN DIETR

Step3: FEX DHLFIRIISER
Step4: TEFINDEF
Step5: Step1-4DREL
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Step4 : TEFINDEIL

HORDEE ERFEAROLEE (FEHI/EEN)
* D 75— Cld LB S InE
s HARR | NEGGRX TIRNZERLRS

ey T4 VI BEAETANAZEIRS BEFEE TR,
— RN aE T Y —
—SEFIDEREULUTIE. BT EHEZL,




A NDEIG

- BOBRIDEE DPICOZ HESR
SEDHLDIET VA

c A RTZAYVDERPHOXIE TV X
(KERBRCT. X7 FUIRIFRE)

° %%@ﬁqﬁ é.’_flg_

H

ZRDELIRRIFIEDELSBHDM?

EREDRKREREEDISBEDH?
- HORIOBEICLTE ST EMN?




SEDHK

* inclusion criterial¥ Tz LTW 3,

HARD—RNBHERGEY ¥ —ICEEhicEE
(BEAMETADINAEBEEMTIERW)

U EHESZHD 5 U EDEFERE

- ITETVXR
—IEL DA REMENH 2D, HURFTLDE TV TILHDRE
{\ G-V VDOEELRITZIcH. BERBIMENBET
BB




.5

c BEDRREE
- BRE DERKR

=
| —

/

1
—1

>N\

O

Z N\ DE T

« HDEID EE DPICOZ HESR

DFXDIETVR

cHA RV DERPHOXIET VR
(KEBZRCT. X7 F VIR E)

H

ZRDELIRBIIEDLSBRHEDOMN?

BRISED L DR HDH7?

s HORIOZBEICWHLTESTHMN?



HARZA > DHELR

American Epilepsy Society2016 Y HAD 14 KZ 41 > Ti&
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EE2FICHITZ600E2DREFEILZEEIL. LEV 47%. FPHT 45% T
ERICEEEIFGL

CD
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Lancet. 2020 Apr 11;395(10231):1217-1224.

c BRITDRY NT—U X5 7FH ) ADEHEHE
ARAICE T BLEV vs FPHTD603 D REIEFEIEE TIIELIEFE G,
(4 B DffF%E; Y XUt 1.05. 95% Cl10.94-1.17. 12=36 ;p=0.42)
EERICEALTIE. SHOIATD LK
FPHTEL D HLEVO ADGIMERD AN Y N DD WRTREMED S B HY. B D
BEEUNKEL, TIET YR EUVTIRHE-FREORE
(VR 0.62. 95% Cl10.42-0.91. 1°=0. p=0.01)
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Seizure. 2022 Nov;102:74-82.
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EBM®D3E%: 5 Steps

Step1: SERIDEIX{L(PICO)
Step2: X DR
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Step4: FEFINDEF
Step5: Step1-4DREL
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