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. 1EIEE 15 0 TRIEFFIRNEES5-3 5,

AN

W, 4Ll Eo/NRIZiZ v R_RF T L AL LT1H 20mg/kg % 1
H2ENZT, 1R&EE 15 00T CTREEIRNEE S35, 72721,
R 50kg UL Eo/NE T, A SR CHE - HEEZHWD Z &,
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KEPPRA INJECTABLE;IV (INFUSION) (UCB
Inc.)

KEPPRAZ R O HEHU S — B IIC T & 720

AL T OIRFEOMBIZH#IE S 5,
TAMNEAET 217 AU EOBE DL
3 FEAE(L.L)
Rl LOFEFEI A7 e =—TA0A
BEICBIT 2 I 47 o —X ZA5EL.2)
6k LA | DRER MR T AP AT
% JRFEVE A R EL P R R (1.3)
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KEPPRAE (I HfHE 5 5 D A FTRE(2.1)

oy AE
1~640 H:7mg/kg 1H2[E]; 25K = &
\Z7mg/kg T D & L 21/mg/kgl H 2[F] %
HEES 5 (2.1)
6 H ~45%: 10 mg/kgl H 2[a]; 2/ = &
1210mg/kg 3 > HE & L 25mg/kgl H 2[F] %
HERET 5 (2.1)
45 ~167%: 10 mg/kgl H 2[=]; 23 H = &
(210mg/kg¥ > ¥4 & L 30mg/kgl H 2[5] &
HERT 5 (2.1)
Fe . 165% 2L L 500 mgl H 2[8]; 238 [ =
& 12500mg 3 o4 & L 1500mgl H 2[A] & HE
T4 5(2.1)

FRANK QL2 EOFEFEI A7 m=—TA

vy
. 167% LA b 500 mgl H 2[5]; 23/ [ =
& 12500mg 9o £ L 1500mg 1 H 2[A] % HE
"5 (22)

AR M A i A b B T e ] A R e
6i7% ~ 167%: 10 mg/kgl H 2[al; 2 [#] = &
(210mg/kg 9> & L 30mg/kgl H 2[A] %
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Keppra 100 mg/ml concentrate for solution for
infusion (UCB Pharma SA.)
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Keppra {3 13 #% 0 BB 2S — IRe 912 R 8 72 fR
FIZHTHRBBEHETH D,

ik - &

Keppra I3 CTHNARTH M HBG TX 5,
HANARITAR AT LT 16 m L b,

250mg 1 H 225 B4 L, 2 HRE THIETR
WETHSH500mgl H2@ICHET S L%
HeLET %, 2 M E TR S & 7208 &
18] 250 mg 3 O & L 1 [7] 1500 mg £ THY &
TX 5,

18 WLl E D Ak K O 12-17 7% TR E 50kg
L ko BEOBIER,

500mg1E|2|Ebe>6FaﬁizAa“é 2-4 R F &
WCERR e 2 B 723 6 1A 500 mg 3 o & L
1[5 1500 meE THIETE 5,
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Keppra 100 mg/ml concentrate for solution for
infusion (UCB Pharma SA.)
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Keppra 100 mg/ml concentrate for solution for
infusion (UCB Pharma SA.)

Keppra (£ A\ £ 7213 16 LA E DO F I
ST s e (2 IRMEEMAIZE> TH
D7 TH W) IZHANEE & LTS S
50

Keppra (Z#fiBhia# & L CLLF CHllIs SN b,

- BEHERLA B LD TANVEE DO
5 AE
CEEIF 7 u=—TADPAVDRRAB LW
12 EDI A7 o=—3%{E

12 BRLL EOREFEPERIAL T 4B A D T
A AR L R

Keppra & E 1268 O B AS — BEAY IR 8 7e R
FIRT H2RBBETH D,
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Keppra (ZFETH NIRRT HME ARG TE 2,
HANG IR A P L O 16 7R UL L

250mg 1 H 2[E2 B85 L, 2 #HE CTHIENA
BWETHDH500mgl H2EICHET D LA
HeES 5, 2 B X ITHREZ B2 5
1 [A] 250 mg o1& L 1 [A] 1500 mg £ THY &
TX 5,

18 i UL E ok A F X O 12-17 1% TR E 50kg
Lo B DA BB R,

500mg 1 H 2 H26B463 5, 2-4 Rk &
W R B e 272 08 & 1 [ 500 mg ™o & L
1[5 1500 mg £ THEETX 5,
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Keppra (UCB Pharma SA.)
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Keppra (ZFETHNIR CHME ARG TE 2,
HRNEF TR AL L O 16 mLL 1,




250mg 1 A 2[5 E45 L, 2 HRE THIENR
HETHH500mgl H2ENZHET HZ L%
HeLE4 2, 2 B X ICHELEZE HRN D
1[a] 250 mg 3 DA & L 1 [A] 1500 mg & CTHE &
TX 5,

18 WLl E Dk A KO 12-17 7% TR 50kg
Ll ko BEOHBIERR,

500mg 1 H 2 @5 BM67 5, 2-4 MM X
WCERR e e 723 6 1A 500 mg 3 o & L
15 1500 mgk T E T 5,
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Keppra (ZFETH NIRRT HMEABRM TE 2,
HANAH IR A B L O 16 L L,

250mg 1 H 2[5 B46 L, 2 @M CTHIENE
METHH500mgl H2[EICHETSHZ L%
HeLE 2, 2 MBS S ICHEKSEE RN D
1[A] 250 mg 3 O & L 1 [A] 1500 mg £ THY &
TE 5,

18 i UL E ok A $ X O 12-17 1% TR E 50kg
Lo B DA Bh IR,

500mg 1 H 2 [\ 5B6T 5, 2-4 HMFB X
WG IR Bt 2 27203 5 1 18] 500 mg 3~ DB & L
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KEPPRA INJECTABLE;IV (INFUSION) (UCB
Inc.)
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TADLAEAT DLy AU EOBREOLR
7 3E1E(L.1)
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1~674 H:7mg/kg 1H2[E]; 28 = &
[27mg/kg3 D H & L 21/mg/kgl H 2[7] %
HELT3 5 (2.1)
677 H ~45%: 10 mg/kgl A 2[A]; 23 [ = &
1210mg/kg 3 > H4 & L 25mg/kgl H 2[7] %
HEBES 5 (2.1)
A% ~167%: 10 mg/kgl H 2[a]; 238 [H] = &
1210mg/kg 3 > H4 £ L 30mg/kgl H 2[7] %
HEE 5 (2.0)
e, 165% 2L 500 mgl H 2[8]; 238 [ =
& 12500mg 3 o4 & L 1500mgl H 2[A] % HE
T4 5(2.1)
A KON L EOEFEI A7 m=—TA
A
R, 165% 2L L 500 mgl H 2[8]; 238 [ =
& 12500mg >4 £ L 1500mg1 H 2[A] % HE
"2 (22)
AR5 P 4 A A b i 1 ] AP S A
6% ~167%: 10 mg/kgl H 2[n]; 2 [H = &
1210mg/kg 3" o4 & L 30mg/kgl H 2[F] %
HLET 2 (2.3)
A, 16% L L 500 mgl H 2[8]; 238 [ = & 12
500mg 9" > H#4 £ L 1500me1 H 2[8] Z #1459~ %
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Keppra IV (UCB Pharma, Australia)
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4% Ph E DO TANAVBRE T, 2REEAL
DA BB D & T FAE OB IR,
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H AR

250mg 1 A 2 [H226 B4 L, 2 @M THIENE
BMETHDH500mgl H2[EICHET D LA
HeE4 2, 2 HME S ICTHEKSEE RN 5

18] 250 mg oI &E L 1 (5] 1500 mg £ TH &
T 5,

fBhIRE

18 WLl Lo A ds X O 12-17 7% TR H 50kg
L E o B3 O BRI,

500mgl H 2[RI HERAAT 5, 2-4B[H I S (TS

PR B % A 72 28 65 1[5]500mg 9~ > #5 & L 1[5]
1500me F CHIETX 5,
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I VKE T EEE v T ALE T nE S

¢ o0 KIE EANEs| =] (INES £
FofE AR | (BRCK % 6 7 [E C O FE HERY i FH N AR )

(BRKE 6 2> BROK A E T OEERE NS (EENEICBEET 5 EITIC TR
B B R KE | A RTA The Neurocritical Care Society guidelines
D3 72 VI s Ak V4 1) Brophy et al., Neurocrit. Care (2012) 17, p3-233
HEILDOVTH ZhHe « 2h Emergent initial therapy, urgent control therapy and

treatment of refractory status epilepticus.

Fxy7L, A B D - )
%Y E o R T ) WAL Levetiracetam Class I1b, level C & L T
AR N2 % w3
REHd5.) - — -
it - & Initial dosing: 1000-3000mg IV
(F7 z;ﬁﬁ?fg | Administration rates and alternative dosing
RO H _ _
2 208 15 ) recommendations: 2-5 mg/kg/min IV
A4 K7 A > | 2)Swisher CB, et al. Neurocrit Care.
D AR F 2011:16(1):109-13.4

3) Berning S, J Neurol. 2009;256(10):1634-42. °
4) Eue S Epilepsy Behav. 2009;15(4):467-9.5

5) Beyenburg S Gerontology. 2009;55(1):27-31.7
6) Ruegg S Epilepsy Behav. 2008;12(3):477-80. 8
7) Rupprecht S Epilepsy Res. 2007;73(3):238-44.°
8) Fattouch J. Acta Neurol Scand.
2010;121(6):418-21.1°




9) Abend NS. Pediatr Crit Care Med.
2009;10(4):505-10.

10) Uges JW. Epilepsia. 2009;50(3):415-21.12
11) Alvarez V Epilepsia. 2011;52(7):1292-6.13
12) Moddel G. J Neurol Neurosurg Psychiatry.
2009;80(6):689-92.14

13) Gamez-Leyva G. CNS Drugs.
2009;23(11):983-7.1°

14) Rossetti AO. J Neurol Neurosurg Psychiatry.
2006;77(5):611-5.1¢

15) Rossetti AO. Arch Neurol.
2005;62(11):1698-702.17

16) Tripathi M. Seizure. 2010;19(2):109-11.18
17) Knake S. J Neurol Neurosurg Psychiatry.
2008;79(5):588-9.1°

18) Patel NC. Seizure. 2006;15(3):137-41. 2°
19) Gallentine WB. Epilepsy
Behav.2009;14(1):215-8.%¢
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21) Meierkord et al., European Journal of Neurology

(2010), 17 p348-355.22
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Treatment for refractory complex partial status

epilepticus
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Intravenous bolus of 1000—3000 mg administered

over a period of 15 min (ClasslV)
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3. BEYERNFITIR D ENSN DN CER « RESICHOWT
(1) EfEA LR, KBRS TR D AECEE L COWRERN

<XERDOMRFRIT1E (BRSO BRIFIISE) | MRA R, Xk - liEFOREH
DR 45 >

TAUPABEBOMBIERIIN Y VT B Y (KT T E/NA) TEWNAL
MOTHESLINTHDEN, BERTADABIEOEIERNE R L, XY
TEEIEFEREAOTEDZNO A TITHEROERP @SN Ehb, 2 TO
TAMABERBICK L CHE 2BPICEAETHEHAT LI ENERRNOMLELE ST
Wb (A4 K743k 3 P9 (7 #B) Urgent control AED treatment
following administration of short acting benzodiazepines is required in all
patients who present with SE, unless the immediate cause of SE is known
and definitively corrected (e.g., severe hypoglycemia).| &) 3, Z D 2%
AN E LTHETA BT A THER S A THRERE IS O & 5 A THEH S
NTWEDNHFIATZ == ThbHH, BHERANSE S BERMER D RNEE &7
HCADAERBICEATAIRENEL T\, —FH, LT T8X A3 LLeHt
DEL TZoz= b U EANERFRIEFEEZZOLNTEBY, TANAEBEIIH LT
RATZ = M U EFRBRICHERTE L3N TEBY, ARIOEZIZEST-, K
> T Pubmed (2 X 2MBIZT, TAMAERICRTHIEFE, LXIFT7X AL
RAT 2= bV (FREFRRAT 2= b V7 2= b VORKMAITH 5
w7 xz=rAr) O, B KT 2mC2EE LT,

BB, BROTANALZIIATA KT 4 2018 (AARMKRFREE) 2 TIEE 2
BRICEBWCTHRAT == by, T/ AV EX =)L IV T AT VAT
TR LADPHRINTED 72 ) AL EX —ARI XY T AEBREINDD,
T )NV EX = VI ERANES AR T 2= P R U RTF T X L L
FEHNREME S 72 0 AR OV J7 13T & 720, Pubmed (2T 2020 4F 2 A 10 A I
ST E A [(((status epilepticus[Title/Abstract]) AND levetiracetam) AND
phenobarbital) AND ((randomized controlled trial[pt] OR controlled clinical
trial[pt] OR randomized[tiab] OR placeboltiab] OR clinical trials as
topiclmesh:noexp] OR randomlyltiab] OR triallti] NOT (animals[mh] NOT
humans [mhD) | IZTHRBE L 9HFEZRH LB L RF T XL ET = /) NLE
H— N TAOMEKRBRIIGE Loz, SHIXY T AEIVTERLLE
R RFEER OR Yy O T EBE L THY, KA T 2= b U ROLRF T
HZ LD EDICERFEICODIZ > THEMGNI TS RN &b, B @8 IREEE L
TOVTENRLAORBEL THHATLIZ LTI TETH, F2RIFELE L THRA
Tz b ARV RF T X ALREBEOMES T TOMAITZTES, oY
A RT A4 THH 2BPEAOMA L 1L T2 3,22, [[6 L < Pubmed (2
T 2020 4= 2 H 10 HEE i TR (((status epilepticus[Title/Abstract]) AND
levetiracetam) AND midazolam) AND ((randomized controlled trial[pt] OR
controlled clinical triallptl OR randomized[tiab] OR placeboltiab] OR

12
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clinical trials as topic[mesh:noexp] OR randomly[tiab] OR triallti] NOT
(animals[mh] NOT humans [mh])) | 2 THRHEL 10 2R LN L XFZF
BALEIXY T LAERKRT HEKEBRIIFE Lo, Bl EORBHER L
WHDOHTA RT A 32 THH 2 FBPKE LT (LRXF T XL, ST ol
HEEZEOLLEHoTh) RAT 2= b U HDH VT T == b A v KK
fimme LTHRL TWDLZ L2 WA T, LXF T X LOFME - ZRMEICH
LTEHFAARAT 2= b VERIFZ T 2= b U EOHKEIT) 2 BRYTH
HEFZZD,

Pubmed 2 T 2019 4 3 A 13 H B &5 < B %8 X T (((status
epilepticus[Title/Abstract]) AND levetiracetam) AND phenytoin) AND
((randomized controlled triall[ptl OR controlled clinical triallpt] OR
randomized[tiab] OR placeboltiab] OR clinical trials as topic[mesh:noexpl]
OR randomly[tiab] OR triallti] NOT (animals[mh] NOT humans [mh]))) | iZ
THRHZL 256 thamitl, > bEEALEERREN 4 SOTLRFITEX AL T =
= hA U EEE L RCT OFERN3ONEY L=D T FIZREH# L=,

<WFEHMZ I T D IR AR >

1) —3) WTFhOEERBRE L XFITEHXLE T 2= b &2 HKRT D ERKR
RTHY ., AOERFA%, EELAEFRIT7 2= 2 TEV LI FERT
5,

1) R.C. Mundlamuri et al. Management of generalised convulsive status
epilepticus (SE):A prospective randomised controlled study of combined
treatmentwith intravenous lorazepam with either phenytoin, sodium
valproateor levetiracetam — Pilot study. Epilepsy Research 114 (2015)
52—-5823

15~65 D TANAEREE 150 ANzt RIT, 0 7B RLAEFITHRE LE 2
BIREFE L TT 2= b, LRFTEX A ANV T a2 &5 T 58 50
ANTOBAELALTI O A4S T U, FEFMIEE & U TR kR 25l L 7z, R
(BRI AN G- 5 30 3R IO FIEN 72 < 24 KICH Tz > TEMO[E]
BRI HEH D WVIXEFHROBEIEN 2 THME CEITWVWILAMETAL A
HRENGESINTHGAEZREEIREE L, 7== A L 20mg/kg % 20 43 LA
T, VRF T v X AT 26melkg & 15 UL BT TG ST, B2
PO AN 12 5-1% O FAEAE 1L FITNAIC 34/50 51 (68%) . 39/50 5l (78%) . 34/50
Bl (68%) THEZEITIALNZRN>T, MRFHRR O S TEIIAO R
oo BEFRLELTC T 2= b UHET 1LHIOMELR, 2 FIOMKIMEN A B IV
DIZX L, LRF T2 F ARETIE 3 HICHMES 2R D72, RAEMRIETITY
= UHETEH, LRXFTEZLTHH THoTZ,

13




2) Arunodaya R Gujjar et al. Intravenous levetiracetam vs phenytoin for
status epilepticus and cluster seizures: A prospective, randomized study.
Seizure 49 (2017) 8-1224

16 ik L LD TANABERBEE 52 ATt L, XY U7 B E UV HEOFHFEDRZIC
B2 BIERE LTLRF I XL ARG THHE (22 N) L7x= %
BHT 58 (30 N) ICEELAEI D 1T U EEFGEE & U CREaE s kR %7
fili L7z, s X /7 B o8 s 1k, BERORIE & 24 BERICH T 58 H
NI N txERE LI, 7= FA T 20mg/kg % 30 o LL ENT T, b
NFF & X AL 30mg/kg & 30 43 LA B TG S huio, R ERIT LT
Z X 5 18/22 H1(82%) . 7 == kA 1 22/30 fil (73.83%) THEZEITH LN
TLARMERN 7 == A 2B HENTDIZ L, LRXF T8 ATIHHEE
B 2HNCHLNTENEERGIEITALONRPoT, TILTZ == 12 T3
Bl (10%)., v _XFFZEXLT206 (9%) L@EINLTVD,

3) Chakravarthi S et al. Levetiracetam versus phenytoin in management of
status epilepticus. J Clin Neurosci. 2015 Jun;22(6):959-63.25

14~T75 WD TCANAEREE 44 AT LT, v T BANLEHIEROFE 2 BRI
FlELTURF T I LR GTHM(22N) &7 2= b a2 GT 5 (22
N) IZTHEFEREID T L EEMIEE & U TR IR R AT L7, FERE
il O FEAFAE (11X FRAN B H-1% 30 D LANORBEDOE L TER LT, 7==hA
I 20mg/kg % AEPRRIE/K CHM LK 50mg//r OEE T, L _XF T X A
20mg/kg % 100mg/5y D E TG Iz, KEE LRI 7 == b A 15/22
Bl (68.2%) IZxtL L _XFT&H L 13/22 61 (59.1%) THEZIT /AL, FIE
M GEMIAE) 37 2= h U T2HIHLNTZDITK LLXF T Z LTIEA
LIV o Te, FETIEMEEE bIZ 26 Th o7z,

S HIZ 2019 11 HIZTANAVERBICHTHL_XF IS L RAT == M
Y. VT a g T D B O R & WEEE R L iGN R S T,

4) Jaideep Kapur, et al. Randomized Trial of Three Anticonvulsant
Medications for Status Epilepticus. N Engl J Med 2019;381:2103-13. 26
(Supplementary Appendix & ¥ )

2 WL B (AR BIIZ 1~94 1%) DR VT BV VO CANAERBE 384
ANZR LT, BIEHERETLHAN L LTLRFIEX L 145 N, AAT ==
FA 118 AL AT a g 121 NICHEIO AT LG S, EEFMEHEA & LT
AR G 60 S HBFF R TOM b2 HA L B OREZFMh L7z, AR
Tz= b I 7 2= b Y T 20mg/kg (Bx K 1500mg) ., LV _XF T & X
L% 60mg/kg (K 4500mg) #H+ G S ivlc, T IR & EHREIEIZ L NF T
2 LR 68/145 (47%), R A7 = = b A U 53/118 (45%) . /3 /V 7 1 i 56/121
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(46%) THEZITIRL . BEMRIFTIILVLRF T EE L, KA T == A 1,
Aw7DM®ﬁ . REBRER S 60 5 uW@ﬁ%m&ﬁmFﬂ1 4. 2
12, 60 LN OEIER 72 AREEAR2Y 1, 0, 0 flic, 60 23 AN OfF%E A 30, 33,
21%&:\ 60 737 6 12 FFE LA O R FE3E 28 16, 14\ 14 iz, BT 7, 3,
2HNZH BN, FREUCIEIZ, TF7 4 F7F—»10, 0, 061, FEULHH
2N 12, 16, 104, FFEEE LR -7 =7 EHAN 1, 0, 186

— I a—T7 v R Ra—hA (7= b RO FROEMK) 1X0,
0, OBlICHLNTEZN, HEFRICHAL CHMICAREZITIAONR -T2, &T
DEHEHRGLTIILRFTEXZL KA T 2= v AT oBEOIEIC, 42.7%
45.6% 36.8% DEFIZE Z D | Bk L~V O TIX 10.0%. 9.6%. 7.2%IZ. Ff
e HENE 6.7%. 12.0%. 6.4%DEBEFICEBX. 20 2 SRR THRLZWVWAEE
HERTholm (AEFELOFMIILH 26 @ Supplementary Appendix
table.S1),

F7e (4) FENTMBEOBZIETA N7 A4 o ~OFR#ek U CFi# L= s o
A RTA 3205 HT 2 CHICE L T %,
5) Fattouch J. Acta Neurol Scand. 2010‘121(6)‘418 21.
¥ 78 D il E D T AMNAEE T, AR, A IFRER 07
EREOLMOEHIN AR & B2 65 BE 9N VT T F AFEEPIITEE
ELTEHEALLE, ERAMIZLXF T EHX A% 1500 mg % loading L
2500mg/day THEFF, 9 A 8 A THEMEMEIL, 720 1 #lH BEFEOBENEH
. 2FT 24 B OB\ RIT o 70, LEXKSCBRAER I Téﬁ$$%
HFOHNTehoTz, 1 BINEREIIICILE LI NEEE N T IS LE D M iz
HbDOTTANPAEBEOa Y fu—L 3G TncE LTWD,
6) Uges JW. Epilepsia. 2009;50(3):415-21.
12 ADTANAEFREEBRZEICK L 2500mg D L_XF T4 LAFEEX DT
B EEBICEBIZEE L, 2092 H 11 AOTANAEEEREE (K60
) DR S LTCHIT ST, 11 AH 10 AT 24 BFfILLN O TANA BERFED
ZIEn/mon, AFEFLE L T1IHICHABALBN LT 785 AT GEHEZIC
HOENTZN, ZOMOT LAAX—IJREITZ D 1 HHMDOEF LA LN
7o PEMLTIE 1 BNCEERBRFNE D T5% DK T2, 1 FlCEEFER 2580 7=, fEER
FAROAEFLRT, AL ME 90mmHg Rl OKMESCRERZE ELRF T+
2 L H% 24 RRIIEA N>, 1 BNZEG-RI G .DEMENN & - 7275
W AR N S Lﬂﬁbiﬁ%ﬂimhotollkﬁ]”kﬁfAWWU$$#%W)9E
BRICEIBEIR A ETIHLE LA, TADPAVEBRFICEALEZHELXFT78HX A
%%ﬁv&% T holzbt LT3,
7) Tripathi M. Seizure. 2010;19(2):109—11.
82 N (NATuBEEEZMER L 41 N VRF T v X AFELHEH LZ 41
N) OB TANAVERBEE LM LEAMEITHEN L, LXXTFTEHX A
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IZ 30 mg/kg % 5 mg/kg/min O E CTH G Iz, FEITEY TNV T aig 26
. VARTTELZAL 21 ThoTz, TANAEBOEILIZIALVT 0l 26
141(68.3%) 2% L L _XF T HZ A 28/41 (713.2%)TH VY, N7 afig, L_XFZ
& LADIEICHEE 13 (31.7%)vs 11 (26.8%), ICU #i/EHH 9 A vs 7.6 B, 3E
2 (4.8%)vs 2 (4.8%) ThH - 7=,

8) Knake S, et al. J Neurol Neurosurg Psychiatry 2008; 79:588-589.

R PT B EPIMEOEIEE T ANAER 16 A (35~90 %) x5 L
RF T X LAFEOHEHARBRO®E, LT T ¥ ORI G EIX T 944
(EEAE(R 72 396)mg., MEFFEIL 2166 (FEYE(R 22 1280) mg TH LS, #@H 1L
0 B UNICHEE LR EINTVWD, 2 CTANAVERBO a2 ha— L3556
N, 20 TR TCTANPAVEOEGE RN ETH- -, & CEHELRAFES
LI A HNT, EFRPE LT,

5) Fattouch J. Acta Neurol Scand. 2010;121(6):418-21.10

6) Uges JW. Epilepsia. 2009;50(3):415-21.12

7) Tripathi M. Seizure. 2010;19(2):109—11.18

8) Knake S, et al. J Neurol Neurosurg Psychiatry 2008; 79:588-589.19

< HARIZEB T B R RBRES >
ENIZBITALXRFTEZLLERAT 2=, U ERIE T 2= A DR
X H BB D% T HRBIFIED B (8 AWM EHIETH D ICH-GCP HEHL o B IR AR
TiXew) THD 26,

9) Nakamura K. et al. Efficacy of levetiracetam versus fosphenytoin for the
recurrence of seizures after status epilepticus. Medicine (2017)
96:25(e7206)27

15 Ll EOTANAERICH LT, 24 FEOEBHRBICEH L CAAT7 == h
/R/&D%BMM@MKﬂLTVN%§ﬁ5A85wﬂwﬂlw]wﬂm%kﬁ
NMEILFRE, BEFRPFA T 2= b URETIRIMED 2 FITRAE L7220 L
?7?&A TRAEETLEThoTo, ML BIRETHIT RV, AR [FA
SORARBITRENLRXFZ B Z LOHFRENP>T, LT, LRXFITEZ AT
TANAVERBICH L TEZRERIBRERK EEZ bz, 2B I OMTr O T
XL ARF T H AF 1000 g THEE XN TV,

L RTFZBHXAFHEDOTANAEBICKT D RERECE WD RIS T
5D HLBNERIR D ARH OEGRBEHSERE, A o0& OV 2B T 5 A FR kT
Z AT T,

MICH-GCP #EM D K ABRICOWTIE, TOERH T Z &,
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(2) Peer-reviewed journal D#aGL, A & « 7 U > REOHRERW

TANAVERBICHT 58 2 RIEFFE L, FIZLRTFTEHXALEFRAT o= |
A ETHEFE LT 5 RCT 1 3-(DICF# L2 iRABR VY 8 0AhTRAH
TFHFIVVABPRETH DO, TO0b D & L TENLIOIEAR O RGKFRERIZ
B ORBEE R LEBRERH L0 THHAT L Y, ZORFTIETANAERK
(R 25 2 BPEAI & U T O HH O F KR I B 1T D i kR (4550
CRVERNRRD) ITHTLAEIMEELFENME O (ESETT 7 v—7
DRFEE L TEEN 2011 4 3 ADHETEREINL TV DL TOMKRAR
(RCT. #%AMEMIEET) X5 L LAMMELYIE Lo, A0 E D FEHEN
ZRBRTHERR DO KE 7 limitation THD) TELEDHZHEDTHDIN, 7 =
= bA D 43-100% CEE) 70%)DHMRTH L DIZx LL_XF T2 AT
45-100 % (CE¥) T0%)REDOFZFE Th o 7= LT L T 0 AR HEITIFIE R %
EEZDNT, —F CTEERAEFZIIMEE FTORENRD D013 L LT
T H NIEEREBERHIZRWELTWD, VXF 78X L0 HEHEITSR
BRCHix ThH 27 60mglkg £ T% 10 pRREETTREL TV o,
1) R.C. Mundlamuri et al. Management of generalised convulsive status
epilepticus (SE):A prospective randomised controlled study of combined
treatmentwith intravenous lorazepam with either phenytoin, sodium
valproateor levetiracetam - Pilot study. Epilepsy Research 114 (2015)
525823
2) Arunodaya R Gujjar et al. Intravenous levetiracetam vs phenytoin for
status epilepticus and cluster seizures: A prospective, randomized study.
Seizure 49 (2017) 8-1224
3) Chakravarthi S et al. Levetiracetam versus phenytoin in management of
status epilepticus. J Clin Neurosci. 2015 Jun;22(6):959-63.25
4) Hannah R Cock. Established Status Epilepticus Treatment Trial
(ESETT). Epilepsia, 52(Suppl. 8):50-52, 201128

TANAUBIROZ XA R—harrP 25 280 TH, KEHETHHAT D
GAICEBVWTLRTF T X MR bR T L0 TANAETH D & ibim S
TWa,

[In a medically stable patient in the emergency department, when
suspicion of a seizure disorder is high but the type of seizure and/or
epilepsy is unclear based on available information, levetiracetam was the
treatment of choice. |
5) Jerry J. Shih. et al. Epilepsy treatment in adults and adolescents: Expert
opinion, 2016. Epilepsy Behav. 2017 Apr;69:186-222.29

AKINZBIT D TANADEHOPTEH, TADAERBIZHTHLXTFTEH A
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DERICEALTERENTWS O, ZoHTH TANAERIT T 5 R BES
MWIRNZ LICE R LoD, BRMENHIfFCE IR CIIMEH ISRk E 72D
2B ELTVD,

6) [TCAMAZIE-TXCOEMDIZD DLW « 1RO a2V -1 TAMADEH
B L ARF T v & L(ESF4E) Author : A H A —(TMG & S ERE
Ho— JMZEH - T X =R EL, AR 22, )I{® & — Source :
A AREGIR (0047-1852)76 % 6 5 Page952-958(2018.06)30

(3) #FREF~DFEHERRI S L TORERN

<A BT D EREE >

5E# (2019) @ UpToDate IZBWTH L RFTEHZLERAT == A LA
LEOR 2BPFEA L L THR L TV 5, 2B G E1T 60mg/kg £ 7213 4500mg
EFTEHEEL TS,

A fosphenytoin infusion of 20 mg/kg phenytoin equivalents (PE) (or 20 mg/kg
for phenytoin) should be started at 100 to 150 mg PE/min (or 25 to 50
mg/minute for phenytoin), but the infusion rate should be reduced if
significant adverse effects occur. Phenytoin (but not fosphenytoin) and any
of the benzodiazepines are incompatible and will precipitate if infused
through the same intravenous line; the same applies to phenytoin and any
fluid with glucose/dextrose. An additional dose (5 mg PE/kg fosphenytoin or
5 mg/kg phenytoin) can be given 10 minutes after the loading infusion if
seizures persist. Valproic acid 20 to 40 mg/kg and levetiracetam 40 to 60
mg/kg (maximum 4500 mg) are reasonable alternatives to fosphenytoin as
initial nonbenzodiazepine therapy in patients with hypersensitivities.
Further dosing and administration details are provided below. (See
'Fosphenytoin and phenytoin' below and 'Valproic acid' below and
'Levetiracetam' below.)

TAMNABERBZET LI ALE LTUTFTZERLTWVWDEN, ZOF 2 IR
A 5 LB D second IV) IZVR_XF T X A0 @IS L Cid#licintTn5,
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Initial assessment

= Neurologic examination

= General evaluation with attention to respiratory
and circulatory status

® 02 + machanical ventilation PRN

= IV catheters inserted (at least two)

= Blood work:
» Elactrolytes, Ca, Mg, Phos, glucose, LFTs, CBC,

toxicology, AED level(s)

= Fingarstick glucose

® Cardiac menitoring with pulse oximetry

= Fraquent vital signs

= Consider glucose + thiamine IV

Initial therapy

In first IV:

= Lorazepam 0.1 mag/kg IV or 4 mg IV
(max 2 mg/minute)

= Alternative:
» Diazepam 0.15 mg/kg IV up te 10 mg per dose

(max 5 mg/minute)

= Wait 1 minute for response then additional

lorazepam PRN*

If no IV access:
® Midazolam 10 mg IM if weight >40 kg

In second IV:
= Fosphenytoin 20 mg/kg PE at 100 to
150 mg PE/minuteT OR
= Phenytoin 20 ma/kg at 25 to 50 mg/minute 1 OR
= Valproic acid 30 mg/kg at 10 mg/kg/minute OR
= Levetiracetam 40 to 60 mg/kg (maximum 4500 mg)

over 15 minutes

| Correct metabolic abnormalities if present |

v

Secondary therapy

= Repeat fosphenyteoin if given previcusly (5 ma/kg PE) or
choose among first-line drugs not already given

= Intubation, mechanical ventilation

= Continuous blood pressure, cardiac monitoring

» Prepare for continuous midazolam or propofol infusion &

v

Refractory status epilepticus ¢

v

Begin continuous EEG monitoring

Midazolam

v

|
Propofol

v

1
Pentobarbital

¥

= Midazolam initial dose: 0.2 mg/kg IV bolus,
given at 2 mg/minute

= Continue infusion beginning at 0.1 mg/kg/hour;
titrate upward to seizure freedom

= May use infusion of up to 3 ma/kg/hour

= If seizures stop, continue for 24 hours before
tapering

» If seizures persist after 45 to 60 minutes, change
to propofol or pentobarbital

= Use vasoprassor support if necessary

= Maintain therapeutic levels of phenytoin,
phencobarbital, or both®

= propefol infusion, 1 to 2 ma/lkg loading dose,
owver 3 minutes

= Continue infusion, titrated upward to
seizure freedom

= Rates may be as high as 10 to 12 mag/kg/hour
but preferably for <48 hours

= After seizure control, maintain for 24 hours

= If seizures persist after 45 to 60 minutes,
change to pentcbarbital

= Use vasopressor support as necessary

= Maintain therapeutic levels of phenytoin,
phencbarbital, or both &

= Pentobarbital initial dese: 5 ma/lkg over
10 minutes
= Repeat as necessary until seizures stop

= Then, pentobarbital 1 to 5 ma/kg/hour for
24 hours of seizure freedom

= Use vasopressor support if necessary
= Maintain therapeutic levels of phenytoin,
phencbarbital, or both &

1) UpToDate

Convulsive status epilepticus in adults: Treatment and prognosis
Author:Frank W Drislane, MDSection Editor:Paul Garcia,
Editor:John F Dashe, MD, PhD

This topic last updated: Apr 02, 2019.31

MDDeputy

TR EDOBZIRTA R T4 o ~DFe#HR I

(4) %=

<M BTHHA T A &>

HHEOKREDOHTA RIA L TEVRTF T X LERAT == MV EFRI%ED
B2 BPHEAI L U THELEL TV b, B #H& 5 &L 60mg/kg F721% 4500mg *
TEHIEL TV D,

Choose one of the following second line options and give as a single dose
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Intravenous fosphenytion (Level U) OR
Intravenous valproic acid (Level B) OR
Intravenous levetiracetam(60mg/kg, max 4500mg/dose, single dose, Level

0

1) Tracy Glauser. et al. Evidence-Based Guideline: Treatment of Convulsive
Status Epilepticus in Children and Adults: Report of the Guideline.
Committee of the American Epilepsy Society. Epilepsy Currents, Vol. 16,
No. 1 (January/February) 2016 pp. 48—6132

WNDHTA KT A4 Tk, KED Neurocritical Care Society guidelines Tl
TAMAEBOBEE L TL_XF T8 A% Class IIb, level C & L THELEL
T2 2, ZOHA FTA 2 OoHTIE GERORLEITRVD) £ < OB
ERPLE L, VRF T AL DHET — AORIA X I AR CL &M % /G
Lzt s @ L7 alkl o RCTICE VLM, B EARIELIZH O Y
HEd THRILE LT b, —J EFNS guideline TiZ ClassIV & U &R fi 23
RN EEHTLTNWD O, ZOHA KT A TR/ O®% A & BLEF
X DHEMEORE T LD T — MK DRI E I Y ARILE L TR
FTvL LERLEL T D, EEODO NICE HA K74 DO TANAEEDIET
XL ARF T H LAORLEIT R\ S,

2) Brophy et al., Neurocrit. Care (2012) 17, p3-23.3

3) Fattouch J. Acta Neurol Scand. 2010;121(6):418-21. 10

4) Uges JW. Epilepsia. 2009;50(3):415-21.12

5) Tripathi M. Seizure. 2010;19(2):109—11.18

6) Meierkord et al., European Journal of Neurology (2010), 17 p348-355.22
7) Knake S, et al. J Neurol Neurosurg Psychiatry 2008; 79:588-589.19

8) Epilepsies: diagnosis and management
https://www.nice.org.uk/Guidance/cg1372933

<HEKIZBFDLHTA RTA L FE>
AARDTAMABIEIA RT A2 2018 THLVRF TS LEHRAT 2= b
VRIS ORF 2 BIEEAN L L CTHERE L TV D, RIREIGINTH D Z & 2R
LCTWb, 75 &1L 1000~3000mg #H#ELE L T\ 5,

2) AAMRPEETANANBIRTA R T4 2018 HAMPE 2

(5) BEHNEIZHR DA TORKRFERAE & OFRMEHFERE (L5 (1) L
eI ANE

1) HENITANAVEBEZRIZEBNT, TANAVEBIT %% 5 Kamik
THYH, RELTANADOEIE L EMEBIROZENDPBLETH LD (KA

20




IV—"74

== M VICEMERSCHEBAMAEERAN S D L E2EZ), VRXF T X LELE
AL TWDIEHRNIEFIZEZ L o T D, 2018 4 46 [l H AR AIE R SRS
INEINVT 4 ATy var 16 T TAoPAVERBRE . gHZ2E 7+ —T v
FT)ICBWVWTHL TADPAVEBIZHLTULRF I XL EFRA T o= b &
DHEEELTHEHAL WD RS0 E2 5O TWwd (PD16-5, PD16-6,
PD16-7),

2018 £ 46 F A AKAEFZESRESNNRILT 4 A v 3 16 PD16-5,
PD16-6, PD16-7 b4 34

(6) EFio (1) 726 (5) ZEERTBEADZYEPEIZHONT

<HEEYRE - RITHONT>
1) TAAERRE

<EERE - HEIZOWVWT>

1) FADOEA 118 1000~3000 mg % HARN % 54 5%,

(ZOHE - HERIZAAROEME OBLIG TEBRIEHIATHNDHDOTHY
HARDOHTA KT A4 VIZBWTHREBEICHIEL TSI LD THD)

<G RAIALE ST Iz oW T >

1) ERRBTDILRFTEHLERAT 2= b A OFEREAFZE IS
TH. MBS TORKAER L RIS, A2MEER%, BEERAEFRL L TMLE
BFENRRT 2= b A VICRELENLRF T & MFREET, RH~D
NIRBATRB L RF T E L DO FBENSL I EBRENTND 2, TAhA
BEREICHT2HEEICBNT, LRFTEHXLEFRA T 2= b VOB E L
T, ARMENFFICEMEN 2P ZRIEHTE 5,

1) BARMBPESTANAUZIETA RT4 22018 HAMRT 2

2) Nakamura K. et al. Efficacy of levetiracetam versus fosphenytoin for the
recurrence of seizures after status epilepticus. Medicine (2017)
96:25(e7206)27

4. FEfi T _XERBOME L L D HIER

1) VRFTEHXLEANFAT 2= b DL EEEREH N L ITHEIETH D
tEZOND V2, AL EN, EAATORSEELICRISTHILIEEZILN
3456 fRIRZIFHE L TCEAT LI ZRETDH, SO0 - Z2MEOHM
ENVBETHNTEETOFEMPAE (BURERREICHTEDEH S TANA
HEICHT DL TF I X MMEHEMEZAMESICALT LE 22— LA
EEEMNERFTIT D, H 2D WIXFEEROIER] 2 R %2 X Y] > CHiM S (28K LA
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ML RN ERTT D) 1L TADABEREICHTHALRTFTEX LOHFR
PE « BRI OWT O 21T 2 2>, PRBRE)S O T T H ARG E T = F 8%
&L THImEHZE REMESNDMATADPAVEBERE ZXIRICTT E/NL
BEBICLVRF T X LFELHRAT 2= b A U EGITEELCEN 21T 0,
FEAFAME H 2 E R e T 5 2E LR RCT 217V, Atk L Zatts
BEtd %) 175 2 L &ML Tn5D,

1) Hannah R Cock. Established Status Epilepticus Treatment Trial
(ESETT). Epilepsia, 52(Suppl. 8):50-52, 201129

2) Jerry J. Shih. et al. Epilepsy treatment in adults and adolescents: Expert
opinion, 2016. Epilepsy Behav. 2017 Apr;69:186-222.30

3) R.C. Mundlamuri et al. Management of generalised convulsive status
epilepticus (SE):A prospective randomised controlled study of combined
treatmentwith intravenous lorazepam with either phenytoin, sodium
valproateor levetiracetam — Pilot study. Epilepsy Research 114 (2015)
525823

4) Arunodaya R Gujjar et al. Intravenous levetiracetam vs phenytoin for
status epilepticus and cluster seizures: A prospective, randomized study.
Seizure 49 (2017) 8—1224

5) Chakravarthi S et al. Levetiracetam versus phenytoin in management of
status epilepticus. J Clin Neurosci. 2015 Jun;22(6):959-63.25

6) Nakamura K. et al. Efficacy of levetiracetam versus fosphenytoin for the

recurrence of seizures after status epilepticus. Medicine (2017)
96:25(e7206)27

5. 5

TANPABEBORBIERICE L Tk, MEEMBRIBE @ SimBIETA»A] B
APRRIR R R T2, %ﬂﬂn‘i/ﬁié.\fol. 29. No. 4 (2012) @ 470 ~X—IZLLF D &
IREHNAENTWBE Y,

[SE & KM 22 & LA 13 kGl Tl Ty, SE O4FERBIBEE X, FLIE L
ﬁﬁ%%fm< 2 WM DERSAN R OND. FhBITiE, 1 Ii)ﬁﬁ{ﬁﬁﬁ)ﬁiﬁiﬁ
ETHHHN, LWRERIANALT, Flz 1 » A~ 15, 16~ 59 %, 60 %
L Ed 3oz fﬁ‘é‘%’)k =i CORIERNP KN & 72D (DeLorenzo et al,
1996) 2. B U T7HA=T7 T, @HEF VI A SE OEEX, 10 TAHT
D 6.2 THV, FWpBITIX, 5AMILT5 75l LN 223 EHRKEETH
S7- 3,

PLEND, BARTHRBEORAMELKEL, 10 FAHTY 6 AMELE LT3
BLCEHNTORFEIL 12,000 T A X6/4E,/10 7T A=7200 N/AFFEE & HEE
b,
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1) MEMERIMFRRIEIE « MIRRBIE CAMA L HARMBIREE 2. MiRIR#E . Vol.
29. No. 4 (2012) 35

2) DeLorenzo RJ, Hauser WA, Towne AR et al : A prospective
population-based epidepmiologic study of status epilepticus in Richmond,
Virginia. Neurology 46 : 1029-1035, 199636

3) Wu YW, Shck DW, Garcia PA et al : Incidence and mortality of
generalized convulsive status epilepticua in California. Neurology 58 :
1070-1076, 200237

< Z Dfh >
1)

1. Trinka E, Cock H, Hesdorffer D, et al. A definition and classification
of status epilepticus--Report of the ILAE Task Force on Classification of
Status Epilepticus. Epilepsia. 2015;56(10):1515-1523.

2. HAMBYE . TAMhA 2R ITAF I A4 2018
https://www.neurology-jp.org/guidelinem/tenkan_2018.html. Accessed2018.
3. Brophy GM, Bell R, Claassen J, et al. Guidelines for the evaluation
and management of status epilepticus. Neurocrit Care. 2012;17(1):3-23.

4. Swisher CB, Doreswamy M, Gingrich KdJ, Vredenburgh JdJ, Kolls Bd.

Phenytoin, levetiracetam, and pregabalin in the acute management of
refractory status epilepticus in patients with brain tumors. Neurocrit Care.
2012;16(1):109-113.

5. Berning S, Boesebeck F, van Baalen A, Kellinghaus C. Intravenous
levetiracetam as treatment for status epilepticus. J Neurol.
2009;256(10):1634-1642.

6. Eue S, Grumbt M, Miller M, Schulze A. Two years of experience in
the treatment of status epilepticus with intravenous levetiracetam.
Epilepsy Behav. 2009;15(4):467-469.

7. Beyenburg S, Reuber M, Maraite N. Intravenous levetiracetam for
epileptic  seizure emergencies in older people. Gerontology.
2009;55(1):27-31.

8. Riegg S, Naegelin Y, Hardmeier M, Winkler DT, Marsch S, Fuhr P.
Intravenous levetiracetam: treatment experience with the first 50 critically
ill patients. Epilepsy Behav. 2008;12(3):477-480.

9. Rupprecht S, Franke K, Fitzek S, Witte OW, Hagemann G.
Levetiracetam as a treatment option in non-convulsive status epilepticus.
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Epilepsy Res. 2007;73(3):238-244.

10. Fattouch J, Di Bonaventura C, Casciato S, et al. Intravenous
Levetiracetam as first-line treatment of status epilepticus in the elderly.
Acta Neurol Scand. 2010;121(6):418-421.

11. Abend NS, Monk HM, Licht DdJ, Dlugos DdJ. Intravenous
levetiracetam in critically ill children with status epilepticus or acute
repetitive seizures. Pediatr Crit Care Med. 2009;10(4):505-510.

12. Uges JW, van Huizen MD, Engelsman J, et al. Safety and
pharmacokinetics of intravenous levetiracetam infusion as add-on in status
epilepticus. Epilepsia. 2009;50(3):415-421.

13. Alvarez V, Januel JM, Burnand B, Rossetti AO. Second-line status
epilepticus treatment: comparison of phenytoin, valproate, and
levetiracetam. Epilepsia. 2011;52(7):1292-1296.

14. Moddel G, Bunten S, Dobis C, et al. Intravenous levetiracetam: a
new treatment alternative for refractory status epilepticus. J Neurol
Neurosurg Psychiatry. 2009;80(6):689-692.

15. Gamez-Leyva G, Aristin JL, Fernandez E, Pascual J. Experience
with intravenous levetiracetam in status epilepticus: a retrospective case
series. CNS Drugs. 2009;23(11):983-987.
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