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Practical Drug Treatment Recommendations on the Drug Refractory
Epilepsy Patients: 2021 Clinical Guideline Subcommittee for Epilepsy
in the Korean Neurological Association
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One third of the overall epilepsy population are estimated to be a drug refractory epilepsy (DRE), defined as the patients who
failed to control seizure reduction, even tried two or more appropriate antiepileptic drugs (AEDs) trials. Those people need
additional AEDs trials or other treatment options (resective surgery, neuromoulation, etc.). Here, we, clinical guideline
committee of the Korean Neurological Association (KNA) introduce the recommendations of AEDs treatments including
not only old and new AEDs currently available in Korea but also AEDs planned to be launched in the new future for DRE
patients with literature review to help efficient decision of the clinician. The authors reviewed literatures and assessed efficacy
and tolerability on 12 currently available and four newly introduced/or planned AEDs applied to DRE patients, published
from November 2015 to July 2021. Brivaracetam, eslicarbazepine, canabidiol and cenobamate are the four AEDs that are
newly introduced or planned to be launched soon. The reviewed articles are publications after November 2015, 2018
American Association of Neurology guideline, new AEDs which were introduced or planned to be launched as of 2021. All
AEDs are classified based on the therapeutic rating scheme, generating recommendations. Overall 173 papers have been
reviewed and analyzed for recommendation rationales. KNA introduce additional add-on treatment or conversional
monotherapy guidelines on the drug refractory focal and generalized epilepsy. We hope these guidelines or
recommendations to help clinical decision for the treatment of drug refractory epilepsy patients
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trigine, gabapentin, tompiramate, oxcarbazepine, levetiracetam, pre-
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carbazepine, canabidiol, cenobamateit}. o5 oFEo] WL =it
7R Al (title), 25, AR @lofl ofE A& Aufi(drug treat-
2| FASH(treatment resistant), E-S{refractory), W]
(intractable), ©F=A]8}(pharmacoresistant), Z2&%]X] &=(uncontrolled)
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7 Shepeich, ATARFE TARR 1] ufe ADE BRI,
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1) 20159 @A) Stlell Jg F9 Hazer
A9l WA S W50] $7hawlol gabapentin, lamo-



Table 1. Criteria for inclusion & exclusion of article search and evidence classification (based on 2004 AAN criteria for article review)

Inclusion criteria

Subjects * Patients with epilepsy, focal epilepsy, seizure, or partial epilepsy
Drugs * Clobazam, vigabatrin, zonisamide, lamotrigine, gabapentin, topiramate, oxcarbazepine, levetiracetam, pregabalin, lacosamide,
rufinamide, perampanel, brivaracetam, eslicarbazepine, cannabidiol, cenobamate
Results * Patients who experienced drug-resistant epilepsy (drug treatment failure, intractable, pharmaco-resistant, refractory, uncontrolled,
(endpoints)  treatment-resistant)

* Efficacy, safety, tolerability, mode of use
Study design Rating of recommendation

Translation of evidence to

Rating of therapeutic article

A=Established as effective, ineffective, Level A rating requires at least one Class I: Prospective, randomized, controlled clinical trial

convincing class 1 study or at
least two consistent, convincing

with masked outcome assessment, in a representative
population

The following are required: a) primary outcome(s) is/are
clearly defined, b) exclusion/inclusion criteria are clearly
defined, c) adequate accounting for drop-outs and cross-overs
with numbers sufficiently low to have minimal potential
for bias, d) relevant baseline characteristics are presented
and substantially equivalent among treatment groups or
there is appropriate statistical adjustment for differences

B=Probably effective, ineffective, or Level B rating requires at least one Class II: Prospective matched group cohort study in a

convincing class II study or at
least three consistent class 3

representative population with masked outcome assessment
that meets a-d above OR a RCT in a representative
population that lakes one criterion a-d

C=Possibly effective, ineffective, or Level C rating requires at least two Class III: All other controlled trials (including well-defined

(class level) recommendations
or harmful for the given condition
in the specified population
class II studies
harmful for the given condition in
the specified population
studies
harmful for the given condition in
the specified population 111 studies
U=Data inadequate or conflicting;
given current knowledge, treatment
is unproven
Exclusion criteria
1 Not population of interest
* Primary focus is not epilepsy, non-human studies
2 Not reporting endpoints of interest
* Any agents not listed in the inclusion criteria
3 Any outcomes not listed in the inclusion criteria
* Articles on basic AED mechanisms
4 Publications of studies with the following designs:

convincing and consistent Class

natural history controls or patients serving as own controls)
in a representative population, where outcome assessment
is independent of patient treatment

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

* Any study less than 10 sample size, animal studies, in vitro/ex vivo studies, gene expression/protein expression studies, PCR/laboratory
studies, editorials, systematic reviews, conference minutes, pharmacodynamics, individual patient data, review article, meta-analysis

« Studies published in a language other than English
* Studies without abstract and/or full text
* Studies published before the set timeframe

AAN; American Association of Neurology, RCT; randomized clinical trials, AED; antiepileptic drug, PCR; polymerase chain reaction.

trigine, oxcarbazepine (extended release A|& 33}, zonisamide”}
anes gelwgie)’

zepine, lacosamide, perampanel, pregabalin, rufinamide, vigaba-

0]3. |levetiracetam, clobazam, eslicarba-

trin, topiramate-ER, cenobamate, brivaracetamo]| A W24 A
o et 3714 Aps Selech

(1) Clobazam
Clobazam-2- 19813 L%y, HAZeF degiog 28

jig

5] 2854 o W2 BAel ol B ARE Herre)
Q18 Wit Clobazame A4 W37} 2 Wigoro R A
910w, GABAL 2812 57} 49] 5 Stsltel 4xi9le] A
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Table 2. Summary of recommendations of 12 currently available and 4 newly introduced/or planned AEDs applied to drug refractory epilepsy

patients focused on level A and level B evidence

Add-on therapy Monotherapy Dravet Add-on therapy
AED for adult focal for focal focal IGE LGS for child focal
epilepsy epilepsy syndrome epilepsy
Gabapentin Yes No No No No Yes
Lamotrigine Yes Yes Yes (only CAE) Yes No Yes
Levetiracetam Yes Yes (LEV-XR) Yes No No Yes
Oxcarbazepine (incl. ER) Yes Yes No No No Yes
Topiramate (incl. ER) Yes Yes Yes Yes No Yes
Zonisamide Yes No No No No Yes
Clobazam Yes No No No No No
Eslicarbazepine Yes Yes No No No No
Lacosamide Yes No No No No No
Perampanel Yes No No No No No
Pregabalin Yes No No No No No
Rufinamide Yes No No Yes No No
Vigabatrin Yes No No No No No
Cenobamate Yes No No No No No
Brivaracetam Yes No No No No No
Canabidiol No No No Yes Yes No

Ezogabine, felbamate and tiagabine were not included because they art not approved by Korean FDA.
AED:; antiepileptic drug, IGE; idiopathic generalized epilepsy, LGS; Lennox-Gastaut syndrome, CAE; childhood absence epilepsy, LEV-XR; extended
release preparation of levetiracetam, incl. ER; include extended release preparation.

5 EA3H
Clobazam& 39 9] Class Il YA E3f H71= et A= 3
bl QR QIOm, A SREEAA S W% B o)
o

AF 2 QAR 3O Class 1T A" Wk vlw o] golat

A0} 0 MBS Bk el 25:0] Wb ol 5t
Ue] =Bl HALY WS Eable] gl FE NAE

ofb W4, oY, AT, S2, gt Uik

Recommendation
Clobazamof| 33f] M= 571 7= §isich 7189 7|50l
ulef, A& A Q] ad HAT gk 71 Be-a e

avolct. (3He Class III, Level C; Week)

(2) Vigabatrin

1994 T} Wazepor FRa 2AT g e WA
SOl RN AN 5 ghe ORI B WA
AALs} o] §0) TAglol) Aol thole] the wzefal
o -84 5l YJotdd=(West syndrome)®] 2| zof tgh =g
Ho g Aok o] 3]71E Wgitl. GABA aminotransferaseS 1|7}
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(3) A3 topiramate (TPM-ER)

20179 |2 HHFo g vty 2244 AAERS: ZHksl A
FUBHA] ohe FEEERe] Am@A| o)l ey, 18
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clofal 2487148 7pT glow], AMPA 4-84¢] gl
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(5) Pregabalin
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2) AEDs newly approved by Korean FDA after 2016 or AEDs
planned to be launched in the new future for DRE patients
(Table 3)

(1) Cenobamate

Cenobamate= 7}7k$- tlefjo]] =] < oAl

T 20219 71 =] vIs7E /o], oRAloRIE s, A, F=)
oA SIS 419 Folck. 1l DAY 3] 42)
G2 ARAR S ek 7180 UER ofesi A
o} e Agkiole UES olesns Atk 20w JeiAiL
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Class I ¢15-7} cenobamate 200 mg/day?} ]k HIWF I 6527+
o] ©z] 7|7k Folat 24) Aol ek 287 vzl 7hA
7 2 50% WSS w5 9foF ojn] folsHAl EhelE ik
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ate] Class T QMAoll Al 24104 BHelel o kg (drug
reaction with eosinophilia and systemic symptoms, DRESS)2] ¢t
A ol 3AF YAFO & ZI3YE]o], cenobamate 25-400 mg/day
o]|A©] DRESS HHla}t 27| oFdAS E01519) 1., DRESS: &<l
B4 QlSkAIRE ok o] Al WHs| AYalr|E AR BE
H 71 531 B2 =6 ox|dy, £&, u]29 1, Class I 311}

=

of QPgeln BA} Sk Hngelc

_(
¢

O

O{N
o~

Recommendation

Cenobamate= AJ¢Q1 oF 2] A] Zb4 W AZ0]| Tt 37}
a¥oF aitzQlo] ERIEIct. (4¥ Class I, 18 Class l]I,
Level A; Strong)

(2) Eslicarbazepine

Eslicarbazepine2 A& A2 08 kg AQlofA] ojxkg A
AVFARS FASPALL SIS R H AR dEa )
NE 6] o14ge] ok Bl ARlolA 22k FAIEAE Sl
wislz] oke muEkzk 2179 Hrlg Hélo Ao}
o4 YERAE AAIAR gaiziow, 1
A 3Ed ans =elck

Eslicarbazepine-> 5H2| 7123 2] Class I, 1319] Class 1, 2%
9] Class Il A7) A] eslicarbazepine®} $JokS v]wabgct.*
7} Class 1, 11, T 7014 400, 800, 1,200 mg- 315 13] Fofa}
= ZARE SR3lE 31 O] AtellA] 800 H 1,200 mg/day 8O =

4771r0] Wizt Wy} 9ol 745 Class 1 ¥ Class

1T Atefl = W50 oot 32 e 2T Class 1 ¢
roflAf Al MlE: 1,200 mg §FollM B =3tk FoF S
2Rt B8-S 23tste], A mvky FARgS dvbAon gako)

29l A% Wk 1 NS 8L ofXd, T, B4,
E o

Class T YA 9k ] eshcarbazepmer—?(l 200 mg/day)oﬂfﬂ
27 & Hyt HREEET AR (seizure severity questionnaire,
SSQ)2] B4 ol 7H45HS SiRlalet. e, Bt SO,
F34 9k} F9F o]4] Ml (altered consciousness during seizures,
DS), ¥} & AR $]¥E(physical aspects of postictal recovery af-
ter seizures)T} 4] 29 EHTH overall severity and both-
ersomeness, SB)> eslicarbazepine 800 mg/dayol|A] ]2k tiH]
oAl sk Eshcarbazepme I 74800, 1,200 mg/day)oi|A]
SOk ojv] s34t TS, DS, SBE 3951/ AolE Hrh" o
Class III YARE 47]19] 3A) %}*J; E5te| B8}, eslicarba-
Zepine 400, 800, 1,200 mgo] B7hE]glon] 9Jokt tju] ukzk 7+

L 800, 1,200 mgel4 QIoKt ehe] Gelatrkt A1 wat
1—1*%&% =5, ofAIE, o] HarHqle}. RS 85 ¢
Aol ik

N —111

Table 3. AEDs newly approved by Korean FDA after 2016 or AEDs planned to be launched in the new future for DRE patients

AED Action mechanism Korean FDA approval
Brivaracetam Binding to the ubiquitous synaptic vesicle glycoprotein 2A (SV2A), Approved
reducing neurotransmitter release
Eslicarbazepine Competitive blocker of the voltage gated sodium channels Approved
Cenobamate Voltatged-gated sodium channel blocker, and possibly GABA enhancer Not approved
Canabidiol Multiple mechanism of action underlying anticonvulsant effect Approved (distributed by Korea Orphan &
Essential Drug Center)

AED; antiepileptic drug, FDA; Food and Drug Administration, GABA; gamma aminobutyric acid.
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MST &0 JHyIY 2EA Y MEZ UARY E=7]
Recommendation Recommendation
Eslicarbazepine 800 ¥ 1,200 mg/day 8582 3FAI5] SRELA] 57 o|AFe] kA=K Alufigt oFER|A] Aol oA LA

0 AR] 55 S5 5] F5141ch (GRS Clas 1 199
Class II, 289] Class III, Level A; Strong)

ol BrkaoR aakhel 4 9l
C; Weak)

(139] Qass I, Level

(3) Brivaracetam

201991 164] o] W% ol 2314 AATEAS ks

=2 o
At SHBHA] R Bk 2] mo] Hrta o] Aok o] 5ol
g
Levetiracetam®@} G-AFSHA SV2A0] Z-86lo] AlFHAGEZ9]

exocytosisS HafI5to] A= oJgke s, levetlracetamEE}

15-308) ©f 32 X3kedg Holal, whE Z-{(rapid onset)& Sh=
¥ RZ o]t

Brivaracetam-= U] ¥ g] Class 1 9172 H7hE|glon], ojokr
oH] brivaracetam®] '8 E15HAT}. g+ S brivaracetam
5, 20, 50 mg/day, TR gt ﬁj‘“% brivaracetam 20, 50, 100 mg/day
of| A, L] 3+ B levetiracetam =ZAFE A|9]5}0] brivar-
acetam 100, 200 mg/day©l|4] XIg4=|$ict 2} <l ”9/] Qap Az}
7} Aolgt Z1& Heksto] pooled-analysis7} %
acetam®] 50, 100, 200 mg/day9} Q|oFtS- v|watgict 28 7|4
HERk 512 7k w1l 50% HR-EO 9ok tjn] RE fekloA £
SHA JNAEIQICE FRME(seizure free rate)o|A]&= 100, 500
mg/daytoll A ©]oF tju] Golst AvE WAk 71 uls)
Ueht Hzkgo 2o ojz|d, 5 w2k

=

S| 17, brivar-

oF tfjn]
[¢]
O 1

Recommendation
Brivaracetam= AJ¢] SFEAA] =4 LAZ 3xjofA F7la

Hog fylAolct (4H9 Class I, Level A; Strong)

3) 574 ol szl Ak A9 A AR Brha

3t HO| Class I Aol A brivaracetam} $JoF tjH], o|Zo]
S7) o]ke] Wzizotol] Asfe SRS tlto AEAo] 21
=137, 50, 100, 200 mg/day®] brivaracetam>- $]°F tjjH] 28
2 R} Srofabl B9Loml, 2t el gabd A2 ug
B JHFoR =2 Zo7 SRIFQIet FHAE-S 100 mg/day
TolA] S8% SIoFRe] 0%t efsb gkeh® @xpri
S7H ool wigore] Akt Bol A HaFore] e o
z3} oJaro g H oJilo] Q.elal)

T
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4 491 SFBIAY Fh S BN B A= BE
X1 SFBAY T 715 FolH Level A; Strong SRS
vigabatrin, pregabaline, lacosamide, rufinamide, perampanel, cen-
obamate, eslicarbazepine, brivaracetam© & F7}Q %ol gil&lo|ct.
Topiramate-ER, pregabalin-ER->- Level B; Moderate2 5712
W a4
WeakZ 7k o] ofnfe f Aol
Az SAEMAY 2 =91 <A
carbazepine, canabidiol, brivaracetamo©]
AR10] A 57 opde] ofmi WhAF Lol Auigt ShalollA| o
T7(Level C; Weak)7} Qlom, th4=2] zigofo] Aufigh ghlo]

A dFH Aol d & ek

t}. Levetiracetam, clobazam Level C;
sick

OFE-© cenobamate, esli-

2~
T

ol

Q10 ™, brivaracetam->

2. 49l WY F4 HAZoMe] BERY

A7) SRR AJel s 1ol Thaf lamotrigine, ox-
carbazepine 4! topiramate”} Fy}Hol2kal &#A Qlal, 5%
Class Il TF=Q R 0% g} Fol5 HARE $97}F 3= |glek Al
2 2RIE Q= glglom, 7129] 119] ¢17Y0)A] extended-
release levetiracetam (LEV-XR)Z, 15H9] AA5:%0]|A] pregabalin
2 1H9] 15%0|| A lacosamideS 1)1 U] 2H o] o720
o)A eslicarbazepined H7 |51t}

LEV-XR A7L7ellA1%= 1,000, 2,000 mg/day®] 8Fo] ARE-E|9]
31, pregabalin G704 150, 600 mg/day 80| ALE-E|Sic).
Lacosamide®] 7J-¢- 300, 400 mg/day 857 1A T Z-S il
319Ich® Eslicarbazepine Aol A1 1,200 2 1,600 mg/day2)]
83 2B

371 A7HA] o WOl A ol FEE0] 2 899 LEV-XR
5 pregabalino]] F2H9] WIGE Shatol Al foJsHA] WA LERE L
1 lacosamide®} eslicarbazepineS T 74| S0l R EEtE
o] thzstol HlB‘H =TH LEV-XRO|| ofel] 71 RIdshA| EAyRt

FAGE £, 78, o] slglon & 8 11 Alol= §lolek
Pregabalin®] 7%, 7Pg WIWgH HAR8-2 oflo] w3t pre-
gabalin 57} g Qo] 3t At Hare uel ARSI

o} 17,18,20



Lacosamide?] 7% 7 Q
@, £2, 72300] oL} 400 mg FokgolA] E&o] € gol
Q;
[e)

I
A 5= SA4to]dtk Eslicarbazepine®] 739 714F HIHSGH
9L oA, FE, Ak £ 04, vRlEdelolon], gk

Ex0m sk

lo

Recommendation

Eslicarbazepine> TH=Q HH O & oREU]A] AJQ] =4 ¥
of AV 4= glck Q¥ Class M) oA Aol =4

Y7o = QMO R A lacosamide, LEV-XR F= pre-

gibalin] §AAS Aol 277} BEsl) @ ohAE

Z 1H49] Qass I G

1) 4el WA R Hazelne) usaw: 42

4ol A S HAZoA WA NI Fol7] 915 esli-
carbazepine THEQ¥o] 1E 4= QltkLevel C). TF 24d) E
£ O 3AI HH5eks dsa o Hushrlok= of7 A
7} FESicH(Level U).

4 = s
0}01]/<1 toplramate‘j} Z7F H8a% 9 lamotrigineo] thgt
3259} levetiracetamo| T3+ 2500 o177} HrlE]ich
(1) Lamotrigine
Ul 2-55A4] TS tiAFO2 S 1HQ] Class T SLof| A oFEt
A3 WA A e A 2a] SN W R A
St AEDs®] &5l weh) oheFsh 859 lamotriginey} $12KS- 1]
WAL 1232710] A ZRZHA 9=E Bl 28 Solgh)
HFS 2 lamotrigine % R249] o BAjollA ol 3%
o} 7P &3t lamotrigine ¥r&l 2ol ofA[H, &5, 0l
EE I F WA Class T 4770 M= S719h 4471 59t
baseline TiH] AAl 7} 7H|A 2E2F Fas Soktol A lamo-

=21 U—J—E

AAET AQlS iAo AW lamotrigine (LTG-XR)S A}
43t Class T QoM % vls=gt Avp7} BielE|9Ick™ LTG-XR &
ool A ulF WAl AT W BlEo] kg Fogto] &

Har}. LTG-XRE ¢I3t 7}
| 2 R g5k

N
Jig
rE
ot
T
.
o
=2
rlr
E>~

Recommendation

Lamotrigine A& A|A|L} &84 AA(LTG-XR & LTG-IR)
e oRRIR A AR el et 71 el
AR 4= 9tk (LTGXR: 132 Qass L Level B; Moderate;
LTG-IR: 289] (lass II, Level B; Moderate)

(2) Levetiracetam
239 Class T AtoflA] oRadAd AL w750l s leve-
tiracetam 3,000 mg/day®} $]oFS B WS}SIT]. U 4-654)9] ZA =
o] ZgHe oA levetiracetam WHS-E 2 41 27414
WA Ao Al frofekAl = 44 % E‘iiﬁ}. o AtollAl
= Aad g 2489 HX*—{

A, Ak, £ ol WAL, 5 0 el v
tiracetam 0] T4 o WINSHA] Lehd BARgL £omt 7
BB T s

(3) 481 % 40} ARV W VR wizolHe] Rola AR

A EFom QI ke il At Haks 5
Hkek Alof Al 2l WImE ZAA7]7] 913t 7F e amow
lamotrigine 84 W AYE AAE 1Lefsfjof $ith(Level B).
Levetiracetam: FEHAA] A4l 727 bt} ofadha) g
e e 29 HASOMBRIA 2 W 7122 9l 2
gsflok ?}ﬂ(Level B).

2) WA RESFEE S 42 B dojold Hrhar

Lamotrigine, topiramate, clobazam ¥ rufinamide”} gl&=A-7}
rezFEel ARo] B4 Aew I Al elgl
gollAl cannabidiolof thet A=t7F SRS ATk

(1) Cannabidiol

Sehilgador] 55 T BRI A kiE S
Fzol] A WP ARAR 20199 5j7IolkEAl
SR Hars Aol SIRIgITE Cannabidiol o] 21871742
oA QA ¢kown cannabinoid 48| 13} 20f R ZglsA|

pas
=
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Ok Ao Ho}l o]Qo] ARE 3} Aog ofAlEL) i) ¢ito]
A] clobazam®] TJARZ2] N-desmethyl clobazam®] FT5 2Ju| Q|

A 277k AoR ol ofg Sa) Fulizant 275
% St 28, A 5o AR Zjske Ao welY

= HO| Class I 7= 9JeF thH]| cannabidiol2 v &}t
3t9] Class 1 $4}o]|A] cannabidiols(10, 20 mg)S £k H]
W91, g2 s1t9] Class T QA4 ok tiH] cannabidiol
720 mg)of|A] JektS Blwar). 5 ATol|A] cannabidioli*
o 1ok 4 A5 7135 ¢4 71l 084 ek
Fopzlol SLols PASIAT. EF S0% WS E
1] SloF o] Srolal £ HHES WA AV B3 Rk
& T QAN EEA E2. A AN T WA QA
o Gk It PE7E RaE9iek™ Ui cannabidiol
@WpelAE s $A7 St

seizure) 2] HlT

Recommendation
Cannabidiol & #2 7k EZSto]] tjgh 37} YgaoR

avpAo|ck (23] Cass I, Level A; Strong)

(2) Clobazam
Lok thH] clobazam®] -3-FA]L 22| Class I ¢o|A] Bl
o, 3714] 1% £eK0.25, 0.5, 1 mg/ke)S ZAFICE >
oF = 153Y 5o 71l (drop) WHAF WHRIE©] baseline
wlwol nlwstel Gelshl 7astli
ol A3 &au Hox @i—a

o 2

Ol
= =

T
D
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flo ofN rlo
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32,
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Recommendation
Clobazam- ellsA-7kAESSto] gt 371 Hgaos
A = Uk 2#E] Class 11, Level B; Moderate)

(3) Rufinamide

299 Class I gIfof|A] AxoF & A7} S AJeks fidow
rufinamide¥} ¢]okS vlwalct'™"® 2] 45 mg/kg/day<] L7t
A ZAL5Fc). Rufinamide® F2H9] w4 hjollA A4 w2}

=
W} 714 WizE o] 7hag Fokgho] oo & 47
AN

=
R A, 7FA- 112K (tonic-atonic) HASHEL] Folgko] o & A4
= HQlrh SRt AR O R 5, 4R, A At 2 Sl
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Ok

Recommendation
ATIANEZOS] thel 2271 e aos

avtdolct. 2#9] Class I, Level B; Moderate)

Rufinamide= &%

@) A=A ESe A8
A bAoA WA MRS e 271 gano
JL&3fjoF shH(Level A), clobazam
AMEE T1EEfjoF 3ltiLevel B).

2 cannabidiol, rufinamide&

S8 =4}

[JRuN A1

3 COEEEE B Aok BRG] FAa
Cannabidiolo] 4] 5= H] Class 1 g4fo] Eele|gley. > shite]
Class Io)A] 4o 9 FLo AQl(~18A]) EH”EE cannabidiols-
20 mehy 5 4 24 S e
5 BT, 50% T s o
ek, Camabidiotgel] H41180] 310, Tl BN
ool R E el o2 311to] Class [o]A] 4o & F& Aol
(~18A]]) tHALC. & cannabidiol(10 3-& 20 mg/day)o] JF tiH]
izl 31420] Gol5t ZIaE Xtk Cannabidiol 20 mgo] 10 mg
e} 7 A7} S71% Ao mslgle ol wa
(valproic acid)?] 803 oI5t Aoz WolthY = olAlolA]
cannabidiol®] 55t HAkg- Ujo g yEx o g AL u|2, db
o, E50I1L R 7 SHRIHI) ESE 71 (ALT)
opgol HiE gk

Recommendation
CebEERel BA NES W 271 B8RO an-
nabidiolo] F¥}Aolch 2HE] Class I, Level A; Strong)

4. 20} WA F4 YAz Brlax

71 AFLol|A] gabapentin, lamotrigine, oxcarbazepine X top-
iramate7} E}Holekil gefA ek o) cheat 72 8]
A7) W EQICk: levetiracetamo] tfgt 15 3%, oxcarbazepine
of gt A+ 17, zonisamideo] thgh - 134,
lacosamide 13, eslicarbazepine 1380]3it}’ A2 EHolsl

perampanel 13,

OJA}:
Z

ot rlo

perampanel, eslicarbazepine, lacosamide, levetiracetam2- Z}

Holglrk

1) Perampanel

3HH Q| Class I YAt A perampanel(8, 12 mg/day)o] JoF



o] P by ko] A 28%]7} dE U 74 g 9SG
WA A ol Al aE ik o
+, $lokdt tiv] perampanel (8 mg/day)oﬂl\i [EJRXCE)

e Zokgh W FHERES Wolth Perampanelstol| Al 714 &35t

RALORE AT, ES, 75 P uleiRge] HaEglet”

2) Eslicarbazepine

St HOJ Class I YAl 4] eslicarbazepine (10-30 mg/kg/day)o]
Q]oF ] standardized seizure frequency (SSF)%} proportion of
responders (>50% SSF reduction) 2402 Z17F iAE Axt
£ Xt Post-hoc analysiso| A 64 o)A} TEAjof| A= QoKL o))
H] eslicabazepine 30 mg/kg/dayol|A] S-2]514 SSFo] A4E H
itk 7P Wlvisi) R BAgoRE BE, vl 58
o194c}.

Recommendation

Eslicarbazepine 2 Ao} - A4

r
o
H

e e R sl e
71 ggayor aypdd 4 itk (Class L Level B
Moderate)

3) Lacosamide

3HHO Class I YAollA] lacosamideS A5l what 21 43s] &
Gk AR oEro] flof il folshA 28k R ik

S Bgom, 50% H5-5 9JA| lacosamideof| Al -oJgt RES-S E

ok 71 B8 HAge E23) oMol e”

Recommendation
Lacosamide’= A0} -

] a4 Jx A WSl digt 7+
HagHog gAY 4= 9tk (Aass 1, Level B; Moderate)

4) Levetiracetam

2 9] Class I ¢17Lof|A] levetiracetam¥} kS v W3kt A
A ATl Mi= Aol 9 GRr7} W (T 4-164) S o]
Ao slgom B3 880 60 mgkg/dayit). Levetiracetam

FololA AUt A= HhgE B A Rl fas SR

Tl & AAS Kk Levetiracetam FotollA] Halgo]
o WIMIBIL, ofefet HAGORE £ AR Qg A%, T,

A]ﬁx]o] :IEO]‘E] ];]— _’131
NAgOo QI %—E w% Slotol Wl ololA] o wak
IHERE g 44) ko] )

91 IE 4obs dlhor A% 67 uiglol 40 mke/day,
A5 6714 olAtolH 50 mg/kg/day 849 levetiracetam} 910K

5

ke
H]ﬂ—cs}oﬂr/}.ﬂ Levetiracetam © 2 F212] v A= Aolof|A] 315 7
F v o] o3t UEe-E7) baseline tH] YEAF HIE 7448 2=0F

u:

%i"l o 2 248 Bk 71 WIHel BaE Hakgols £
3t Al7atlo] EakEgct

St 3O Class I Vo] Az 2Helwqlct HE}X‘Oﬂ’\i el g
OF 45% oA} Ao} 33k AAFOE, 50% HEFS-EO|A] levetir-
acetam+~(1,000-3,000 mg/day)ol|A] T w2t 3}1—’;01] = 50%
waszo] Slokg o] fololAl ek Slokam SAlet Qb

of ZelE|glom, 9] 37119] FAREE 4147, 4, SVl
Aol ek

Recommendation

Levetiracetam& Ao - AAH 9]
F7F Hganon audd 4 glrk (18 Cass L Level
B; Moderate) TSt levetiracetam> Jo} @ 1+ 44]] w]qte] Ao}
o] oAl S Wgo] tet 7] HeateRn made
2 Qltk (199) Aass 1, 1302] Class 111, Level B; Moderate)

A = =S gt

5) Oxcarbazepine
A 1749 2 44] vlgke] 2ots Lo R FF Class 1 97
oJlA] 271A] J‘l‘j*(lo 1 60 mg/kg/day)2] oxcarbazepine2 B3}

T} QA ATASE 39 9l o] ot AARE Kol 2441k
91 4 W 915 baslne el A WelSle), A8t

R} 7182 oxcarbazepineS Fogt Aofol|A] EAF Wi 7147}
BolElA 2 Aoa VERIT, 244171 ok viRF vl 7kAS Sof

A T 2 A D 4 UMtk 8T FoIgh AoletoflA
O

Recommendation

OxcarbazepineS o} 9 A7} o Aole] A 5-AFHA
T waigol] et 371 Hganlon v 4 olck (s
Qlass 1, Level B; Moderate) 12U} 91 7]710] AQith= &
sl ), eIkl Aate] 9hg 4= ik

6) Zonisamide

Aol @ gt 6-174] A4S g0 = 3t Class 1 01‘?0]]1\-] zoni-
samide 8 mg/kg/day®} $IoFS HluBIACE? 125:3}0] 4 2] HHEE
& zonisamide = FAH] 0%l ShAtoll A f-ol5kA] =SkTE F
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- Recommendation
51 Elglo 2] dRAEkod p W
3 gefo)] o A5 3 om} Zoisaide ol cﬂ o Jonisamidet 4] - A015] A S sle] Tl
Uehd B28-2 48 2, AT T, B, TE, AP 9ot A

Table 4. Recommendations for drug refractory epilepsy patients

7 Weayom aybHd o= 9lrk. (189 Class 1, Level
B; Moderate W 2319] class II; Level B; Moderate) ©] $H4}<10]

AEDs Summary of recommendations E\?dence
evel
Add-on therapy for adult refractory focal epilepsy
patients who are failed on 5 or more AEDs
Brivaracetam Brivaracetam is established as effective to reduce how often seizure happen and  Weak
understand that these drugs are not the first drugs that should be tried
Add-on therapy for adult drug refractory focal
epilepsy
Perampanel and pregabalin Immediate-release pregabalin and perampanel are established as effective to reduce how  Strong
often seizure happen
Vigabatrin and rufinamide Clinicians should consider vigabatrin and rufinamide to be effective for reducing how  Strong
often sizures happen and understand that these drugs are not the first drugs that should
be tried.
Also, the benefits of vigabatrin should be weighed against the risks, particularly damage
to your eye that couase loss of vision.
Brivaracetam and cenobamate, eslicarbazepine, Brivaracetam, cenobamate, Esilcarbazepine, lacosamide and canabidiol are established ~ Strong
lacosamde, canabidiol as effective to reduce how often seizure happen
Pregabailne-ER and topiramate-ER Pregabaline-ER and extended-release topiramate should be considered to reduce how Moderate
often seizures happen
Clobazam and levetiracetam Clobazam and Levetiracetam may be considered to reduce how often seizures happen =~ Weak
Monotherapy for adult drug refractory focal
epilepsy
Eslicarbazepine Eslicarbazepine may be considered for use by itself to reduce hos often seizure happen =~ Weak
Add-on therapy for adult and child drug refractory
generalized epilepsy
Lamotrigine Immediate-release and extended-release lamotrigine should be considered to reduce Moderate
how often seizure happen in adults with treatment-resistant generalized tonic-clonic
seizures secondary to generalized epilepsy
Levetiracetam Levetiracetam should be considered to reduce how often treatment-resistant generalized Moderate
tonic-clonic seizures happen in younger patients with treatment-resistant juvenile
myoclonic epilepsy
Add-on therapy for Lennox-Gastaut syndrome
Rufinamide, cannabidiol Rufinamide and cannabidiol can be considered established as effective to reduce how  Strong
often seizures happen
Clobazam Clobazam should be considered to reduce how often seizure happen Moderate
Add-on therapy for Dravet syndrome
Cannabidiol Cannabidiol can be considered established as effective to reduce how often seizures  Strong
happen
Add-on therapy for child drug refractory focal
epilepsy patients
Oxcarbazepine Oxcarbazepine should be considered to reduce how often seizure happen in people aged Moderate
1 month to 4 years
Levetiracetam Levetiracetam should be considered to reduce how often seizure happen in people aged Moderate
1 month to 16 years
Zonisamide Zonisamide should be considered to reduce how often seizure happen in people aged 6 Moderate

to 17 years

AED; antiepileptic drug, ER; extended release.

266 CHEHM

oo m397 N4, 2021



gt 7 B8 H O 2 clobazam, perampanel, pregabalin, rufi-

namide, vigabatrin®) 3340} ¥t Plo]&i= Q4w gl

7) do Y T HAFAIAY Botad: A8

WP e ZEAE Q18 levetiracetamS J1e{sfjof (A 17]
ABE vk 16494 Level B), zonisamideT T2|afjo} ahthyt
6-174)9 4] Level B). T3+ &2}F Bl 7I4E 9]3)] oxcarbazepine
I ARGl & S ITHAS 7R E 4404 Level B). o5
Aol - HAF0| et 71 HE QMO 7 clobazam, eslicarbaze-
pine, lacosamide, perampanel, pregabalin, rufinamide, vigabatrin
O] fradoll et ZA= SRIEA] Ahth(Level V).

5. 89

1) Vigabatrin, pregabalin, lacosamide, rufinamide, perampanel,
cenobamate, eslicarbazepine, brivaracetam2- AJQ1 SFEHR|A] k]
A5 g Frkamion aaAd 4= glti(Level A; Strong).

2) Topiramate-ERQ} pregabalin-ER-S AJQ1 QFELIX]A] 44 k]
Az gxte] Hrtgor gakAeYd 4= QltkLevel B; Moderate).

3) Levitiracetam¥} clobazame- FEWX|A] <4 k4S5 F}9]
Frraos gatAY 4= QlthLevel C; Weak).

4) F o H7Feko] SR brivaracetam 571 014
wpazotol Alnket 419l ORI e WS SRl Bke
Hog gyAd 4~ 9ltiLevel C; Weak).

5) Eslicarbazepine 43 Q1 SF A4 =4 W45 Shape] Wz}
WS AaA7)7] Sl e o ves] & 4 Atk Level C
Weak).

6) Lamotrigine IR¥} ER> AJQ1 o214 Al 7217 A
WAk FHRE HAHS @A FrtaRler ade] Eutsith
Levetiracetame- 44 Q1 SR A4 Al 21 ke sHiRt
WS e} oRE A Aad I HHSOME)9] 5k
Moz ALg3sE 4= QltiLevel B; Moderate).

7) Cannabidiol¥} rufinamide’= #lsA-7FAEZS 0] HylQ
Hol| &¥}#o]tH(Level A; Strong).

8) Clobazam 4] B 7| AEZF0] Bohae] ffelo]
CHLevel B; Moderate).

9) Cannabidiol® Teh|25sL0] HrlgWon Fn} gl
(Level A; Strong). Levetiracetam2 A3 17]Lof| A 16A] Alo],
zonisamide= 6Ao]|4] 17A]] A}o], oxcarbazepine2 A 1710
A 44| Atole] Ao R WS ShApollA] Frkam o R 1l

23k 4= Qlth(Level B).

diatagaelels 20159 gl aEstel Aokt W% of
|2} 1 ol Sellq AME FolAL Aokl s7kE
BOLAL B 2 9] ol wHEoke] ok WA o

Ao G AT BHe Esle] T} o] okEdA
% SAelAe] WHEOE A8 AR T AW At

(Table 4).

B ARAY B AT AR o) kR K% aNE
Azl glo] 71 whazokn AEA welEhs HHEors A4
3] AMggtomA teret W% Sl diet & o WAl &
Q) AR Ho] =4S W] Hlekch A2 AR 3]
2 AES o], 2 AR uo) 37 U wzere] A

of ufe} 8] AlElolof & Aolck.
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