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[. A2
H 1. Grading of Recommendations, Assessment, Development and Evaluation (GRADE) 8

I 9 AEYe

H1. 3 ACHUS SH0| ABEE BESEH 24
R LEREL 3
072, 9 AEHUZ| 5 oy 33
T3 Y -ATHUS S8 X2 U MEH ol 42
7 4. 2HUET Y BR 43

. 2+8=E
B2 Mol Y ER 60
B 2. 2H=50 QUOIAL U H0IS 95t K% et K| 65
B3 847 218159 o2 A2 24 69
071 2B K| U A o 79

2y
H 1A 2223 40 2 AT &7 105
H 2. Y 7S SO|X 2172 410 1 AEt =7 106

oz
BRTO, balloon-occluded retrograde transvenous obliteration; cACLD, compensated advanced chronic
liver disease; CI, confidence interval; EIS, endoscopic injection sclerotherapy; EVL, endoscopic variceal
ligation; EVO, endoscopic variceal obturation; GOV, gastroesophageal varices; HVPG, hepatic venous
pressure gradient; IGV, isolated gastric varices; ISMN, isosorbide-5-mononitrate; LS, liver stiffness;
PARTO, vascular plug-assisted retrograde transvenous obliteration; PPI, proton pump inhibitor; RR,
relative risk; RTO, Retrograde transvenous obliteration; TIPS, transjugular intrahepatic portosystemic
shunt; VNT; varices needing treatment.

=S

AUG, area under the curve; CFE Ciritical flicker frequency; CLDQ, Chronic Liver Disease Questionnaire;
DST, digit span test; HR, hazard ratio; ISHEN, International Society for Hepatic Encephalopathy and
Nitrogen Metabolism; ICT, Inhibitory Control Test; IL, interleukin; KPPT, Korean paper and pencil
test; LDQoL, Liver Disease Quality of Life ; LDSI, Liver Disease Symptom Index; LoLa, L-ornithine-
L-aspartate; NCT, number connection test; NHP, Nottingham Health Profile; OR, odds ratio; PEG,
polyethylene glycol; PHES, psychometric hepatic encephalopathy score; SDMT, symbol digit modality
test; SF-36, Medical Outcomes Study Short Form-36; SIP, Sickness Impact Profile; WLMT, word list
memory test.
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HAE HA AES PICO (Patient/Problem, Intervention, Comparison,
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E 1. Grading of Recommendations, Assessment, Development and Evaluation (GRADE)

Quality of evidence Criteria

High (A) Further research is very unlikely to change our confidence in the estimate of
effect

Moderate (B) Further research is likely to have an important impact on our confidence in

the estimate of effect and may change the estimate.

Low (C) Further research is very likely to have an important impact on our confidence
in the estimate of effect and is likely to change the estimate. Any change of
estimate is uncertain.

Strength of Criteria
recommendation
Strong (1) Factors influencing the strength of the recommendation included the quality

of the evidence, presumed patient-important outcomes, and cost

Weak (2) Variability in preference and values, or more uncertainty. Recommendation
is made with less certainty, higher cost or resource consumption.

Of the quality levels of evidence, we excluded “very low quality (D) in our guideline for convenience,
which was originally included in the GRADE system. (Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter
Y, Alonso-Coello P, et al. GRADE: an emerging consensus on rating quality of evidence and strength of
recommendations. BMJ 2008;336:924-926.)
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AHHZ T2 Tj0|SROL YUT, 2l U B BS

12) £34 2359] Aot A2 o g A k=717

13) 84 M5 434 o= A7

14) £34 9459 Ame oA9A =717

15) 23%lS @Ak 4te] A W7l oA s, MdHF A=ot akel 2
Fol =0l Heh?

Zto|=2f219] Lie|R HE & 5¢l

7} 919lo] 2Rt ale Ak o] A fdEle] 3108 B5f AR, doEU
o} Y= 93 89l 447} &7 AGREE II (Appraisal of Guidelines for
Research and Evaluation 1)} 7]&0] w2} 7ho]E2ielo] A2 H7tstqict. o
QFeHS] 440 THel Rof A7t & 9B o2 A AE ] # Awret
dukelo] 7ok 343E Bl AAE oHS wet 78 Hebskitt. Eek of
SRIE A F/dolets] o] AhEZ FHok3ith. ol=et HES Bl edE 7hol =gt
Q12 tigizets] o]AlSle] HF FRIE Wttt HAARFS ZF AR Eole] 7|&

Ho] lom HH 30 BE AVARYS 59 71&stSith

7r5t3] dAto]Ehttp://www.kasl.org)g o]-8sto] A=, JET-S szt
§}3] F4]8k&A] Clinical and Molecular Hepatology©ll A€t} % 717
WA AR, (MG 4 B 5ol dith A2 AArTRCIY A= 5
Wk At A7 A = of Skt w7lo] 75 2lof| E e shrhal wekEH o
SFeH] = o] Zho| =l S 7 Aot
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ZHAE P 19 A =AY T SRS gtz HUF 25F ok Yo
v el A] HepRAA| 2 WA H A dF A2&(endoscopic variceal ligation,

EVL)E H et Ao S5 23t Zol7t §iglth(relative risk [RRI,
0.86; 95% confidence interval [CI], 0.55-1.35).”° 74 Z Fxjof| A A =H
WF 25 U= 1% EVLY oF= X 59 875 37K 729 dix Y]
HEFEA M = HHF EFENA F o 2hll Folgh Afol= glgieh! Az
7 259 s flsl HAdHA] HEREAeF EVLY] A& ayE H|we ohE
HERZA] Aol A= EVLO] HERRFA] Fofof Blste] A AulF SEES 79
sHA Az eH, 55 A8 THEE oM Wt F0] Aol
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carvedilol¥} EVLY] G35 vt tf7| F29] 2 AolA carvedilol &
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A ATES 28 HA AGENA 28t Aol QA HUF 2EF AT
A5l carvedilol® EVLe] &35 vlw st t}2 B2 2 Aof|A= H
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WF SRpo| A TG 2EF o] ARgo] 7Hs5)tt.

3) LHAIZ Hulg AZ=0t HIMERE H|EIXITHN HEtX|=

AT 259 o2 S1% EVLY v =2 wERR A Htx] & 7F EVLe] 9
o AR AHA A4 5o} v]AdHA wE A of ofet FHet A4 |
I} 740 A5 A 71U 5 Qlo] ©sA|=f Hlsf B avkAd & Qlthe 7t
Adof| w2t o7 AFoA BEA =L} G=A 5 ayE ¥wsHith. EVLY
propranolol H&A| &9} EVL @S2 825 vlwet F2-9] g2 AtoA] BHEH]|
29 EVL @5A8s 2EEET APFECIA Zol7t i EVLI A=
2 HERAA] HEA|=7F EVL 9= =70 Hsto] Hu7 &4 & AgEc] ¢
otk EVLY}F nadolol A #9} nadolol =g HUR 223E
ol A Zol7h AAATH14% vs. 13%, P=0.90)." 1yt T2 Aol A& EVLT
propranolol §&A %7} propranolol &4 =0f H|gto] JuWF 2E5HES 7
AA AT BBATH6% vs. 31%, P=0.03).” ti-E-] AFoA] AwAuz

259 S FI9F EVLYL Bl A HeadA] A w27 s = Hlé}ojl
SEEL AFGECNA Aol7t glof YutA o ® FHEHA] FANE, A7 AFolA=
EVLY} v e tdA] A g7t d=A gl 22980 U7 &4

~

ﬂi{

3 ALBL AAA7ITHY B uske], el ol sixjo) A 1ast 2 Q) HZ &
249 ti2AF-9] HERZ Aol A EVLY v]del %] webabdA] HehA|wrt 9ot
isosorbide-5-mononitrate (ISMN)ell H|g} U7 2EFS AT B
NI L

4) Isosorbide-5-mononitrate

AEFUFE 7 A4S S didoz AT 7249 g2dFolA
ISMN £043} propranolol £of0] &4 /23t Ao]& HolA| ¢
Srout ISMNolA] AFgEo] B EkeH6Yo 72.3% vs. 47.8%, P=0.006).%
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EVL, propranolol, ISMN& B gt t}7|# F2+9] B2 Aol A EVL
propranololst ZHfli= F-2J 7t ZFo] 7} Q11 o1t EVL-o] ISMN<o] H]sto]
F 229 E0] f9sHA wokth2dol 7.5% vs. 33%, P=0.03).” o] 529
propranolol+9 2 vs. propranolol+ISMN+t ti2AFo|A 7 2&3E
ol A 213t xto]7} YATH2 Yol 10.6% vs. 12.5%, P>0.05). whabA] A=
F 229 IS Aol ISMN 528 Ei= vl A g Wea A2k ISMNC] 3
FA == AR gt

>

3. AEYUR & oUS 2lst X229 AX|

1) HIMERES HEFXHCER|

H e 2] e Al = Bl-8o] AA §iL Foi7F golstH WAl 4 HAL
o 95HA] Yt Propranolol 20-40 mg 3% 23] o2 AZlelo] X7 &
Rl MY Al A7 29 55-60310) ol F wi7bA] 2-3Y Ao = 2ER
o] Fol 832 E71 Qe EAIA = SHF 320 mg, 5571 e SAPolA
= 318 160 mgolt}. Nadolol2 20-40 mgS 515 13 B9 & A|Fsko] A&
ERE g4 g7kA] 2-39 71408 FEs) Y Fo] 82 BTl Qe
AP A = B5HF 160 mg, H57F A= AIA = S 80 mgelth. 571 @
S 90 mmHg ©]4te & JA|sfoF g} ¥

H| A e 2] Hepab A o] T2 A= bl S| oF 15%7F A& 57101 g+

o, oF 15%= A& § FAH-E2® st &35 AgstAY SHsfof k= A
ojtt.V F7|2E BAAY, AeddEIdny, HAuAs, ARA, tfEwgdt
A, 25 i 3k AR H2EWAs 5o 9lom Y Rt o gl oA Y
m=, A S8ET, T8, AQY, Ad, 27|l Fo] QIeh 78T v
4] HERA A Foi g SHoHH AT S29 f¥o] S7Iekal AFEEC]
718 = 9on g ofA| Rojis BAY X|&E] oo gt S uAE A webRlA]
of F7101AY Aet ARG o2 FTs|oF sh= A% % 5=t EFR SR
e BVLE AR

T2 B, A Alatd Seba 22 2] 7HEeh Sxfofl A vl e H|



AHHZ T2 Tj0|SROL YUT, 2l U B BS

ERFEA| ol oba7b BB o] gl AHlolth, WX B4t 9l 1t

A% BAA U WA Abgo] BUGL AT, PELS ok
7

A

B5AR F 2P0l WS TN S Ak B A AR
Py BAolA] B e ARGl HISFE 34 Al
%mm BELE FEARL el G AN A

St BlATE A BERA A}&o] yE2e F7H2

fr o
)
oﬁ.
ol)l

Aol A -89 propranolol (80 mg/¥)& Foigt A BE&] F7l6klth

= AT Qleh” o]k Zo] WA B, A Al Bub SiRtol| A vl Al

A HERA A o] g ob4] E8HdstE 2 ARGof| whE o] 53 £ Al st

o] oBE AFoH ZAsfof gt wheF A e e A E Fofot=s 7

o= ESt, A71 SOl High ARt Ky E Pl B ashH, Feto] HojA|A

&4E ARoll= & A B ST L dfof 2ttt oFA] Fof
g

A
. [e]
o A 298] 0] B VLS Dol

ol

=
ol

2) Carvedilol

Carvedilol2 &3 Z4&o] golslH Aulao] mZ2] =t} Carvedilol
6.25 mgZ SHF 13(E= 3.125 mge 5FF 23]) Fo=2 A3l 39U Fof
6.25 mg= SFF 23] Foj= SRttt o] Fol 32 5% 12.5 mgelth.
Z%7] YL 90 mmHg oJAFo.Z A 5fof g}

&
7 ARAAE shA A Al < 1AL 57171 A9 |
the Zlolth. EVLY] T2 A ddtd #2448, dsiad, A= A, |3

+ Hoot. 7280 T4 ¥lE= vl A=A wERRdA|
£ AH8 59 A &8 5 A% #2882 EVLY
Aol o &k AR AFolA EVL Al & FIAHEZ A A (proton pump
inhibitor, PPT) 01 A] 2279 #Fe] 714 AF SEES 7l HaA]
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ZIekal B sk 74 wE SolA A7 PRI AMS-S AP Al
Bo1g, 7455 59 WA ABL £ 4 9lo] Fo7h Basheh " S BVL
° BUQIgNZe] Wegelo] A8 Pt T4 ARo|HE JUF FY 9
of TFE PPFL YT 4 glom, FUFIE 24E Fol FAF ALS B}
7] 915tol A7 3 HAPE RSt FUF 2L UFI} Holx ALt
o o4 AAY 4 P YR Fobdl B2 JSHr, EVLS FHFIE 24
2 O 2-8% AR WEA 0T AFstnl, AUH ol F WA 35 it

HaArg
1. B2 AEHUSI} Ol 2N BRI S| DAYTHINY 212HS, LA
2 ARSI Z2 ZEHS 5P 9ol ISR BIERIEH (propranolol E

[EfXIERE OFY Al MEf7t 2 55-602(01] 0

o
I_J
_.rI:I_
ol
o
—~ [l
==
=

2. 2 AZHUIIL U= HEHS KON ZESHS 0ot7| ol HIMEHE HEFXITHR|
(propranolol &= nadolol), carvedilol A2 E= LHA|A Mols Azts Alls HE
=
T

ST, (A1) HIMEAX HIERXITERIQ LIAIE HUS ZAEE HAXgE: T2ig - U0t
(82)

% ST 280l Uk TANA P2, B 7AHE, g, BRE

9] 23]&38Hcollateral circulation), ThH&] 5=, An|diE0] AZo] 9JJoH &
ot XIS gt AHF EEE AT 4= 9o, FASE Je-2> WA AAF
2 3t} YA oA AUFEREE S84 E80] WEEHAY AWF 1H &

T(blood clot)t W Ej(white nipple)”} £0i%= AL E+= YUY

.
U AEAES o]9] thE WA 2 WAl wasA gow 34 Awye



=13
=2

tob, 2o
7] SRZEH 7 g/dL

T

°

as

(

=}
=

q %

Z
|

RS

ks

7} geig Zow wolth 24 AxAy

27 48o] o] o] Ao}

Ad
S|

a9 5=

0

Q
=0

A~
nn

HA sk A

3

to] AFFE(5% vs. 9%, P=0.02)3 FAHE BFAE(12% vs. 18%,

J
9

&

o]

3l

VS
&

Fol
7] ARZEH 9 g/dL vt Ao 9-11 g/dL

°

=z

EARE] H]

E R Y Yol Art] 2w, A
P=0.01)°] %9

o]ek Alof 7-9 g/dL

3

T

st

a7 91

o

Xej

e AEY SIRAA Vila F9F &

ol WFATolAM

]

o

= &

=

6 &
ES RN

]_

ko)
jal

Al
™

HA= R

=

[e]

57 grof A s|A] ghect

5

w3
771 ¢

L
2

2 A=

a7t flol 1
< GAIA L5

O] A
=

T

el

S

3

i1

ol

ik
g
RO
<r
0
ro

™

Al 24,

1

AFZRR, 0.79; 95% CI, 0.63-0.98), A+t <

1

(RR, 0.53; 95% CI, 0.38-0.74) 93

[e)
=5
==

A 7o

[e]

YA Fo
AFS(RR, 0.43; 95% CI, 0.19-0.97), Alat < SRR, 0.35: 95%

15

R

o

A2 o
SESLEE RS

SJ%4e}. 7 2ol
Aol Al o

=29l
CI, 0.26-0.47), A

o

=
o
o

&

T
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L9 AZKHS  —

L A0 Uehgth® 9H 2329 FFATNA Child-Pugh ASFY v nH
FET W15S A BANAE ARE PYA A2 A G AN F

9 oI% A I PIBEOS AZ FAOL AT HIRO.40

2 O
fe du =

e 8 o
el
g oL
B
=

o
e

S~

|o

&
r_>.i
l‘_&
-

N

N
50

[‘

>
Zi

O

f

zj

oX
o,
g

f

m{w

ek
el

ri&“

Ao A= Child-Pugh %T;Lﬂ' A Qlo] C’ﬂ“J 2 A i]i% Sh= Ao]
o AT £9o] U= RS SAIA AW W ceftriaxone (24417F
1 93} -t norfloxacin (12A17FE}F 400 mg) A &9 Al A4 otas}
oF F2R9] vl Aol A Alet 7 25(11% vs. 33%, P=0.003), Al
7 TA(11% vs. 26%, P=0.03), AL Mt B9 E= F83Q2% vs.
12%, P=0.03) A Y10l ceftriaxone Fo] FAREOIA o5 Hadte &
Qlatch” 1t AmQloA Al o] AT XY WS TAE tde
2 3L 3 norfloxacin 0] Sx2olM AEd I8 24 <2 S0l
norfloxacin Wa #53E 82 1T o AA| 13 S 2Hte] #-8o| 7Fs3et
7Hell Histol= =] ojA7F itk 13 e E Aol YA Wi Rl=S A5t
of A4t FAAE A B a7t ok, tif2e] A HollM= w44 AUF =2
Ao A Al T A 8] ceftriaxone ©717H7Y o) Foi7} AA= T

Vasopressin, terlipressin, somatostatin, octreotide®} Z2 EIr-ZA=

FHokS TraAZlo 2N F4 AT 8 oA A E 53ks Yehdch o
5] FA9] v QAATE ZAT wEEA A s 4 AR R 28 &
Ao A BrSAIE Tl W 794 AFGEC] FASHALRR, 0.74: 95% CI,
0.57-0.95) A8 AFE50] FAES E15HI(RR, 1.21; 95% CI, 1.13-1.30),”
e o]F HuF o] YAl=E S AE WAIE Al A 7Hsst ukE A7E

Yol FAIe A7 BosEA] Folg Bk Vasopressin A4 L Wy

[ A=
o
)

_E
-

EH]

il
|=J

r:l.l

Nl



UAHS g J10[E2f0l YR ZHdkS U 2 SHS

BE1. S8 ATHYU2 SH0| M= EEA|

5 2|88 FAEY 2AE

Terlipressin 2 mg ZUFA} i;n?ﬂﬁﬂm e THEsTs faeR AE
Somatostatin -~ 250 ug HUFAF 250 pug/hr HUFAL Jo/E BE FE TEG
Octreotide 50 ug HUZFA} 50 ug/hr HUZAL TY9/7E, 55, 75, 18Y

A AEgHE £ 0] AFGES THAAF)E ETHRR, 0.66; 95% CI, 0.49-
0.88)7F S8H FYs FEo|7]= st ” AUERES, IAEH 502 <
St A4S E 5o Bgo] GHA Qo] Folg etk ® a8y 9 )
EHEA TP S oy gollA Al ot HEF A9 vl Aol A
4 AF £ AE 2ot P& digt A7 J&of o] terlipressin,
somatostatin, octreotide 7t Zpol= It wWebA, 5/ AR & St
oAz ol& Al 7HA Al F & 7HA] ke Folstal(E 1), 3-59%F fASHE

=2 3} 26,47
= .

4. 34 NEHYUE S| AIZH X2

4 AW F o] JilE= A4S 8 a9 9l ¢ &S o #}
£ A W WA S AR WAIROIA 54 Al WS 3o IRl=H W
AABA A daS Alstoiof gttt EVLo] YA RE HRE M WA FAF 4
3s}2 ¥(endoscopic injection sclerotherapy, EIS)2 Al& Aldj|, AFg, B2}
£ 94 AHo] &ot ¢ ol FHEA Ferk Y FA AEAHNT £ I

oAl EVLZ EISE Bl gt HeHEA oA AFTE2 2to]7h gl O VKRR, 0.95;
95% CI, 0.77-1.17), EVL Al3ollA A& EEo] Z45H(RR, 0.68; 95% CI,
0.57-0.81), HHF 24E0] FAERR, 1.06: 95% CI, 1.01-1.12)2 H 5}
o' AA% WA Al Aol oo djREe] KRR oA Wl o] & 124]
¥y Ohﬂ 2710 WAIBS AT A Bt 9oy, ol HEkshs SAE

FE53E Aol dintoll Al Alget FEFAATollA Wl o] F 15417t ol
I Ao WAABS Aldohs AS A 717 F AFFES S7HA7IE A

=
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I RN=0E]

A2 Bt 3(odds ratio [OR], 3.67; 95% CI, 1.27-10.39),"”" 101%89] &
A ATAHWE 2H S Holl 7HgHE SRS Ao & S ATl Al JLof| A
S T o] % 12417F o]t 2710l WAIZHS AlggE SEakEollA] 124171 0] % 1
A7 A8 At Bl asto] 65 AHEBE(18.9% vs. 38.9%, P=0.028) AFE
E(27% vs. 52.8%, P=0.031)°] F-oJ5HA| ATHS Bastgict'” J8juy o] A
T2 FA w0l o] FofAA] gk A=A, YA Alds A7 4= bl
L g9std BotA Ale] £ of 71A] QA So] wEkdsg 28319 T
Ao] zo} SjAo] Zol= Q3lt} ulebA], Tl 2&H9) wiA QJArelTLo] At
HUE7|7A] = 3748 A=PUT S8 o4 SR04 74 wkE AlZE Yol
AN7E& NBoeS ot=, 7 SHte] EAehy Ao} s 73] AT} 9=

2

=

—_—

A& 9ol =2 Add A7 A= HABH A[Ezof o]of 27
o A4 ZFHENAA G&(transjugular intrahepatic portosystemic
shunt, TIPS)S Aldok= A& 13T 4 Aot 79 A XK hepatic venous
pressure gradient, HVPG)7} 20 mmHgE 5l RS iAoz AJ3)st
7249 A AAFAFeH” Child-Pugh M4 10-13%H9] CoF B9t 45
Al Fojo = Etstal YAIGolA 54 S0l &RlF Child-Pugh B5d &
A4S oz Al 2] i QAT TIPS Aol A AE Al
&0 AFYEC] AaekE Btk 18y s Aol Child-Pugh AT
&4 HAIA0A S5 80| §l= Bsa &4 Child-Pugh d4= 14-15%
9] C5F &AL, 7541 o149l 118 &AL, Milan criteriag Holue A ZUYS
2 w2 €4 AotEd 563 mg/dl) T B2 Al9] 71E2 2-85te] AA
Aol A ok 544 AUF S8 SAF T =9] g5 Ao sdE= A+ 2
Qs refsfiof gttt ERL o] Mg AT 7)o TIPSE ATt &
ARl A 19 A& A2 oS HA8FA (3% vs. 49%, P<0.001), 19
AZE&L oF & 7Hof] G935t Xjo|7} 1SS H15}0)(66.8+9.4% vs. 74.2+
7.8% P0.79)" B4 AEANT 2Y WAL 27 TIPS ABe] 4e o
g3t Al #etole F7F A7 B astth
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F| 86789 ¥4 AUF 8 TS ti o g e 2417t olul 7] A E =
E35)] £d H9o AdEU(hemostatic powder)& EESH= 2|59 G7E 3
7het 229 v QAT At BRI E|Qh ' o] Aol RAY) MiHE B
sto] Aol v EAtolA = W A=A o)) WAES Aldste] &
g 95 st AEETS xS T Wl 12-24A17t0 WA S BHA] Al
goto] AW £ A= EVLE At AR &8 SRoA=

2 ##&(endoscopic variceal obturation, EVO)& Al3¥sl= 24
A WAIBA A 5E Algston, tixato] v Sxtol A= el 12-244]
3= Aldgsto] 919t 22 WA A Ades APt AldwollA
=2 AGES W2 AMYES Hilste] 54 AURF 28 A9 27] AmEA

do] A2 Al dA AT 5 AUe WABA AEEE =29 A=A 7}

i)

r
Oh

ol
il
o

5. 54 ArYUR 3 X Al £ FXQH
4 AR 9 A& dils 34 28 24 o|F 59 oW AFgstAY
o T& 3 ot oS WEote] A RS Aok ok A& FYith
- =W B UAAA A Es 24171 o]F 100 mL o149 EE0] U= B+
- AP 237} dAYe 4
-8 glo] 24417 oYl 3 g/dL o]4}9] SEZER] AA(EE FUEAE
9% o1 )7t U= B
TIPS= Aol Aufiet G4 A=g9T oA Fx2QHOoZA SAH 0
EsfoFsls AmRPHo k! EISet oFE X|Rol: B otal A ¥of| Aufigt 5878
o] SAE o= TIPSY B3 FARE Aol A TIPS o|F 5278
Q0% A1Zoll gFotAL, 1d % 39 BEEE 51.7% R 40.2%Ac "™ &
A gZ AdH(balloon tamponade)2 TIPS 52 A& A 7Fi 2| E(bridging
therapy)2A] Al¥sHA El=t] 2F 80-90%2] TAfolA Ao a3t2o0]7|= of
U 29 o] 3 AEE IAY fldo] 50%°l o2& AoE HAEQIcH ! gt

N A%, A% B, FAY WY 59 A4S FHFS LY 5 oD F
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19l Alzas

ZS FAShe 71700] 24A17HE |A] s o7k dasith ! &
o o) T2 i QAFATol A SRR e W yAIAE X d&d] Afet
A AEHNT 2F oA AHEFE FEAHMES HWAIHS B Alxol
AYets o A8 535 A BE AT vlaged, B F AR 7
o AFFElE Atol7t glAoy FHAHE X7Hol|lA AEEC] |t =
i@ﬂém»ﬂ%JEQ%ﬂ,ﬁﬁ@”i$%a“%]xgéliLﬁmqﬂﬂém
47%, P=0.077).""* T3, o] FEAHEE

S99 A o 8 250 A% 5 SIEk 488 AT ot ¢

1. AENUS 0| fYEI= SO LAY ZAS BEBICE (A1)
g ANEHUS S SROIN LIAIZ XI22 B (A1)
2 7-9

o SRM 2E S2 22 7-9 g/dLE [AISt= WS SHE H
TS TYCL (A1)

4. BY NTHUS S BOIME LR SNSE B 09N SUR XI2E HRe
(

rior

-

5. AEHUZ SHO| QS ZQ HSE BIE AZH L) BRASH S0I2 BEBILL,

6. 59 *'E’S"“?T %E %Xf s MEH %’—T"’:iol grJQH)H)H" x7| 3E8Y U=

LA X|20|= Sot X0 difgt 24 A=EUF S SN 712
Oz M ZFYY ZHAZUTM HtES TSI (A2)

8. LHAIZH X0 HIiet 26 A=FUR S SA0M 7tX22M SH BE HU"
S u2{g 4+ A (B2)



T ARG SN S8 T A4 59 o] F¥o) g Al F
e ¢ AFolet T F4 AT 23
2 A% BAE 129 ool Bt 0% EIA ASBL A, ol o
& Aol 33%0] Tohe Ao Buslo] 4FY dhte U 247} as

H A el A WERRPA] o9} EVL2 7HE A Q] A=A A& oo
ot FOY A 59E 7 HA9E wetdAls oy B2 R AT
A fokof Hla A&EE ool EakAQl Zog BAEGIeh PP v e A wet

ek Buo A aE FAAZ e Yo ISMN &
olof] 93t £5, o XA} 22 B8O N E TV § Uk Agug
A&EE e 913t WAIE A= WO RE EVLe] F& A=, EVL2 4

F7F 248 G7hA] 2-85mtct yhESto] Aoy A Fo HulR Ak

7] 9ol #7140 WAIE AAE estet EVL BEA|Eok HjA e u)
A G220 A& oY avks vwdt AAY EAnEy eEHEAE
oM AEEE Zo|7} YA, BVL SEo A WA AFgEo] HAU
(RR, 1.25; 95% CI, 1.01-1.55)"' Zto]7} ATk 717k T A= EVL
o] vlEte] v A e 2] WERARA |2} ISMN ol AEBEL Hkout
(30% vs. 64%, P=0.001) RE&2 =94TH30% vs. 49%, P=0.013)."

éa

ul
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EVL} Bl A el 2] wepichA] o] WHetx| 2ot EVL 52| % Fi= B A e 2] Hepz}
A =R RS ¥ W ofg] FAH9] 2 9 HERE Aol A = R R A
AA A& E € FUF AESEE FAS Bushal Qo] M AR A&
g aifolA= @A7HA] EVLY} v wepR A o] Betx] w7t 7Hg Agket
AAA| 2 AAI=IL QUeh. FF HEREA oA EVL @525t v o EVL
T} vl A e HERbdA o] MR gollA AEEEC] FAEUIL(RR, 0.44; 95%
CI, 0.28-0.69) AFgE°] H4H= FHRR, 0.58; 95% Cl, 0.33-1.03)°] A
o}, 22y Bl E A e A D=2 5ot Bl wof A= R mo A A A&
HFES A= AL JOLHRR, 0.76; 95% CI, 0.58-1.00) AFES T4
A71A] Botdet.'? o]t Adbs A=A W T T offollA] v]AdEE Wbt
Al Foi9] F84E Hoj= Zot

Carvedilol®} EVLS] HEEE(36.4% vs. 35.5%, P=0.857)& H]i et £}
2 AT € carvedilol F=5F012} nadolol+ISMN HEEo o] AHEEE(G1%
vs. 43%, P=0.46)< Bt F2H9] 2 Aox = B A& s T A+
o]& Holx] U9k, carvedilol FE=5E0JoA nadolol+ISMNO] B3Eo H Tk

=)

g 92 $I% carvedilol®] 15 13| & 4= o, AUF AEE A=

A3t ARFREA 2 EVLHY ¥4 = 4] HERREA] B 22 EVL carvedilol
JUF A& A BIE B At oFF7HA] §lof AR

ANEE A= A3t carvedilol®] ARgol thsfiA= 37121 AA+L7F E @ 51,

v e A e A Aol ofet St A4l AUF 2 AR ave] &

S HERE Aol ofstd ofF Aol oJste] HVPG7E R #E02 A4t 3¢
(12 mmHg "Rt FastAY 7|14 SEEH 20% o1 44) vHol fle &

of HlsiA FuF HEH| o] AFtH o= FASHATHOR, 0.17; 95% CI,
0.09-0.33; P=0.0001)."* gHH HVPG &A7t] w2 k& X2 (HVPG-based
medical therapy)et TIPSS] A&E oW 83+ H|weh F249] 2 A4
£ HVPG7F B3 202 AT F9- TIPSE Al ol a4 2 Wi A

SEE2 =UAITH26% vs. 7%, P=0.002), APTEIME F & 219 F9lg &
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o7} gl o 7HI=So] A Wl WOkTH8% vs. 18%, P=0.05)."” wEhA]
TIPS7F o9 AgHA Rl A7 WS 12 o, HVPG &40] 7hsdt 4% 1
SA3] kA ok (RS AAohs A2 AEE AN Ao 83 A7
Holeh 3 4= itk 1Y HVPG 342 354 AARE B2 HeolA i elst
Al A= A= Fokal Sl
EVLY} vl A8l s wepaighA| o] Wekx|get TIPSO AHF AEE o iﬂ%
B W3k F2H9] 2 AT A TIPSE ARk o] Wakx| g4tof] Hla] W
F AEEE0% vs. 29%, P=0.001)2 Ho|A|qt A& & 13 o]y 7“314%4 Ely
Aol Z7H35% vs. 14%, P=0.035)311L AFGES] Aoli= Ho|A] eQITH32% vs.
26%, P=0.418)." mEkA], TIPSE HURF A& A 93 dAAE= A%
otz gkom, WAIH X5t ko] el ot AEE ool Mgt AL +x
oz ueich P Egh whE sl JuR E3o] Y oA 7ho]A2 &

_I::

=)

i

7|02 £ FHg HojFng Fxgyog ygict

HaArg
1. B NTHUS SHE ZES SN0l YUT WSS Y| A3 RISE Y

2. NEHUE TS S 3 URRIZZ LIAZ HUT ZHEVDD A
CHRIEIS] SERIRE R (M) WHRIR} 022 20K BBl et

[ S B |

H E= WA HUS Z2Hs USXSS A (A1)

3. ARYME M= oS
(TIPS)S L= O Z 112{Sirt, (B1)

4. Q=g FUT 0| s SXt= 2H0]AS 12eitt. (B1)

PUEE 919] SR Hutel Ao 4T 280 U2 F Shtolct.
AT 1S B0 oF 20%el4 AR, 29 W FUBS 25% FE
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PV

Lev

GOv1

IGV1 IGV2

PV, portal vein; SV, splenic vein; LGV, left gastric vein; SGV, short gastric vein; PGV, posterior gastric vein;
GEV, gastric epiploic vein

ful

=
e
]
o

2 A ok AW Fol wste] WA Wiz wrout 4]
o] A&PE 9 AFFEC] o o B0

AW FY R AeAH7TLY HA 9 A9 w2t AR F
(gastroesophageal varices, GOV)2} ©= &M Z(isolated gastric varices,
IGV)Z YHth1d 1). A=A R AeyuFwrt 99 492 wat &3
= A$(GOV typel, GOV At (fundus)o2 2 F$-(GOV type
2, GOV2)E yHH, &= AW R= SHE JHF7 ateo] fxe 4+
IGVDE 9 W t& #9 T AolAF SolA BEE= Z4-(IGV2)E U
k¥ GOV19] A Wl 74%= 7H Wt

7 2299 AYUNE PHUR AAGVI>GOV-GOVI), i
o} 7], AU, 17152 A7k Agfoct 29157
FPPAR 22 AP GOV1Y 29 H=AARE 258 T UL 42

t}. 8599 GOV1ES Hol A5 tjato & ot I AofA EVLY] 2Jste] 4]

o
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= 0l 713 SHH=X
o —_L-—- HOO

H
o
Jl:l

71 1o1A™ GOVIE AA= ATH64.7%)." GOV22 IGV19] A% ¢
AT 229 92 EVO, 3AATEAYEA-H HM<(balloon-occluded
retrograde transvenous obliteration, BRTO), @0/l E 2 8 4 H2
%(vascular plug-assisted retrograde transvenous obliteration, PARTO)&
1T S ok A g HERR gl vlPSHols S Bt o
£ T8-S Y 7 Aths Aol Qlo] B oz AgE 4= Qi

A7t BiE ST 25 AT duE 729 A= o =, 271
7} 10 mm °1d2] GOV2¢} IGV1& 71 8982 HdC= shgitt. A8H9RF
E£8 S 95k EVO (cyanoacrylate), H|ATE1A HERHA] Fof, T
& vastlon EVO (10%)7F 1A= %] seb A (38%)<F T TEH(53%)
Hot U 229 oshked avhaoldrh ! EVOZ(93%)2] ABE&o]
o TEE(73%)9) BEEET %o Bl A wEtATA] Foi(83%)2]
AEETE Ao|7E gl MR 2 o] 2 EAE t o R o HEt
2404 BRTO= AW F &8 ool &3t o]tHclinical success rate,
Ao Al PARTOE A2

28] Qle At Alecldler YU R S8 avdoR AU &

e
o

No)
~
é
B
rl
~
W
oH.
1o
)\
gy
afu
e
o
|o
ol
)
o
i
A
£ X

d

DAY

1. 919 A0S M2t SHEE AEHMZ(GOVT) =5 Ofd:
g X|AIS 2L, (B1)

rlo
1z

=

ox
12

9l

i
ek

20| 258 of

2. SHISHUS(GOV, I6VT) B DURFURI} AL HUNSE HOL A3t
205 Hoft SeHE AU o3 ZHU HMS(BRTO E PARTO) Ei UAIZ
HUE HHSEVO)S T2f2 4 T (B2
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ERRN= S

| LHAIZ
I
I

\

AYU2(GOV2, IGV1)

E8 0952
(H|[HAM‘| THAH=

UolS,

LA S

%)

orHe of

HU2(F2, F3),
HUS(GOVT)

HIEHX HERRIEER

) ey Carvedilol ) ] RTO
FHUH HIERRFEHR LA ZUF 22s FHEUH LAY S
- HIMEHR] HIEFRIEHIRF LIAIZ HiE
M2 AR HER|E

GOV, gastroesophageal varices; IGV, isolated gastric varices; RTO, retrograde transvenous obliteration

182, 9-NEHR0 25E Oy

HYUF S Xz

AR5 ZPE AT o] vls) ERAW Y A T A2 27
olold 4 91 B & AEBET APEL BTk 510 oz by
A} 2171, 981 (collateral veins)o] AlEe] ¥]s) thafste] olo] w2 ol
714 Azl mghElglont o] F Lt YEE AmHE A et 244 %
29 that S Rkt Aol YSE7HA Yl A B 28
Ak A A W S olmlae) o7 An AR A 2 HEoR 4us
B2 Nl g} 16

1. QU S| X2

1) LHAIE X2

B4 FUF 2 A £ 29 43} ABL 99 WA FAE Do)

o] LRk 0 2 12-2441%F ol ol Al 2 At Yok



S T2 TH0|S2OL YT, ZHYuIF 2

O WHAIE ZUF Mz

EVO+ cyanoacrylate®t Z2 &2 A4(tissue adhesive)s ™
& Ay Fdsto] AE d AUF 242 Feoks Amyolt. &84
SHEAY 2 2 F MFH ATl His A-8o] 7FsshH GOV
SAHF(GOV2, IGV]) ¥ B5o] o] &5l ot o, Ale 3
H2HAl AT AleAe] b &4, WAIB7IT &4, AR AR Wi Bl
(impaction) 59] $8%5 Hgo| Qlonz Fo7p Wgsich ' A&k Hobg
I} 22 7R1 RPAFF-E AgSof st WAl 71719 4= stz Hsh A
g YiE g2H 048 EHAIA E=tt FAF 71E|El(injection catheter)
A (needle) LALAT SFHE w27 FYst7] sl 7Fs3t #2(21-
22 G) A= ARG A B9= AuE Wi 979 U aleste] 24
sh=tl AR S 58 7= WF gl JFEE ZolER 74 o
Sh= 2ol Foh 7L J952 BEstol AR Hofl SHstA Fsh7] Hsh
7Fs et AR Zol= 5 mm oMl A ARG AlsAte AT FHRo]
2719 YF EF £k, £9 S LEsto] FHAA Y] e 28 dE
2191 A" &R Q1 2-N-butyl cyanoacrylate= 3 7S £37] Y3 2l 2
E(lipiodol)T} 1:1 AE 9] H]&E &35t0] ARG, SIHS 1-2 mLA whE
Hog Fsto] A&t AMFI7E 23 YR IF £E7) #Ertal W
£ BFole AleAte] Bt et d3] Fo{FE 2 mL oo R SF9 I o
oh o] FYo] EUH HIEA FHS B YA AS oF 1 mLE ¥F51]
7]'51]‘51 o] g 7‘1]% FAstaL, vz AR wijvlo] AWF ol A A}

N do gt o
N T 9o Jo

= O{N i) iy Ju

54 Hé F &9 &AoA EVOQ A8 FTE2 91-97%R1, 1d A&
G52 17-49%Jch 715 EVO A& & Z0 & HA MAZ(embolism), 7+
o, I, AF, AL, Bard 5ol Yot

@ HAIE BUF 222

EVLZ 2 GOV1 &8 A AHEEIL Jlon, &54 &8 EA94 EVLY A
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L9 AZKHS  —

Y AFEL 80-90% T A& T AESIEL 14-56%ATh 0118 D=y 9
WEL A Ful=o] 85 o 23 91 Q= o] 9 st Aol go]

oHA] o2 ¢ Slom, Ale B7F ASH 02 it 4= =EE 5 At
XD-L% I’_E:]ﬁHO]I J_’ 1>415>1>81>9 HH]_E'].

ol 4 EVLY] QPFATL A
QA ol et Bk A ov], & AR RAY] A7 AWE HA EVLS

EVOS} Hlwste] E5] IGV]1 EAA AfEBEo] 725t =3%4TH83.3% vs.
7.7%, P=0.003)."

ir

Jzi
HU

o
1:1

T =T
o

)

2) A BSHhE
WAL S (radiologic intervention)Z ¥ &9l AEZ FEots A&

2 g dyolst) @%949} Apo] Gt %47} Basier A% A B
=]
=

i

TIPS 29} THET Afo]of] AHIES AQshe SA4] Ale= TS B

A HF2AA A8 st AEE AES Ao TIPS?H EVOE HlJL‘*
Hl2ES] Aol A = A= 25 90

% ol’e] A8 FJuES HIOoY TIPS+ %
S A 2 A”HE H 5o RARgo] o WA A& H-E I A5l
ket 101 Tt TIPS YA Zo] g Ao A LR Mo R L2

£ BYEd, Y AR A5 IAA Dol Aufigt Bl A TIPS AE 4
E2 90-100%, AEEE 16-40%3ATE. ' 3HA mEo] gl AHEAE
1'do] &gt o]iFol A AHE F2F w4 59 ’6;}“'*50] skl oy 2o
B AHE(covered stent) 2 W7 T HAEL 8% HL & LopH} €718 TIPS
o] &3t AR T ARHE AHS SATOE offo] 7hs3td A”HE
273 10 mmet 8 mmE H| WIS W Als & 2\t 2HHS TAES 247
43%} 27%ATHP=0.03).'® TIPS Al&-2 402 3= 7S F7H1717]

g ol ARl 413 HEH 1 E o] FHE oA FlolH, I

i Y

A=)

a8

ol

O
rlov

i



EHZ(main portal vein thrombosis)0] = Aol Al&o] ojHet, AHE
7 Bt 1 AA FHOE 5%, 3, Y 50l 7R AL IAY e
o] 34 FA4H Hox Al&o] o]F}?

Retrograde transvenous obliteration (RTO)2 YAl (gastrorenal
shuntZ &3l JFH o= QAWMFo HLoto] JuWFe} Rk 3B 2+
et & FJuF i) AU MAEES FYste] AT AAE FEShHe
Al&o|th. RTOE FlsiAe= Ale A Hol 7hseh ©eH(shunt)o] F74eH] AA

of| 4] gQl=|ofof gt
BRTO= YA EHS SAHCE T2 & W R{ HFo] ethanolamine
oleatet} sodium tetradecyl sulfate®} 2> HIAE FYoto] JHFE A4

Al7)E A Holch 0 o] tiat i FeFlollA] BRTOE YHdus &
oA 95%2] A& ATES BHATE? GOV1 EA7F 23% ke = o7
FTFATAAE BRTOL] Al ATES 97%AT " thit Al & 20-41%9] &
Aol A A=A HZ7E A T2 ofstEle Fakgo] QIlth AP T wEHEA
o= BRTO= 96.4%%] Al 351 2.6%9 5 TPES HloH, A
= T IR A T AEFo] TS LAY st AWFIE A4
H 4$E 97.3%At

BRTO+= fl4ldTee] 270 AR & A Aol E7FsshH, oA =
A F AT 22 Y7 FARRE ol S 178 skaL glofof s EHY
o] Ut T3 Al T FAlo] HAESUE u) BIAZ Qg HAl MAZF A 9
= 7NAdst7] Slsl 22 AEAl 19HE X &7t PARTO®

PARTO: F4 Al E¥3] 119k doulsf(vascular plug)s AF&3ko] Tk
21, kA Al At AR E ARESto] B2 golohA A8 U F ©
AL =g 4 ok 2 o3 AFAT 2 AlE ATEL 98.6%F L
A & A=y 1H3HF9 T IqUTh. E]F 40%2] SAtelA 175 7iA
A% Btk olgjet S vlg o PARTOE YAl tEo] Euks 94

o)

E

_4

A

36 Korean Association for the Study of the Liver



L9 AZKHS  —

W5 Shxjo] 4 BRTOS TjAIZ 4 Gl Mg 323 v sk} Lefut obxi7A
PARTOZ Al#3t 84 47 B4 gkt =4 7I%bo] Fot 5 71219 ol
7} w3l TR A 5ol Basich

Aol YT S8 AT 4F 2k AR 28 dee S99 2l

2) GOV1 &89 X|=

GOV1Z 7|29 A=Al F77E 919 ATRE whe} A7ge A0 & e (left
gastric vein) Q2 X E FUE= R 95 FAJEct EISLY EVLE A=A d
F7F A= 60-65%14 AFUFE A A4HE7] dizo] GOVIOA A=
Jch P49 o] 2et o] 32 GOV &
Aol A aHy AR
I Sl Aol FAY S5 si=ZEo] 4
F7F A&2 0w it Z4E0 =52 4 3L

£ g wEfof g BUS I gz Rake) QArA TRt BTl &
54 GOV1 289 A&7 4242 S HH EVLETH= EVOZt $-<3f ERlt}.
GOV1 @94 EVLY A ZFE2 80-90%, A& & AETES 14-56% %A
o, EVOS] A8 AFEL 85-100%, Al& F AEEES 3-26%Act. 01515
84 o5 HiFES AqtE AFolojA o]E B o R F A& F o] SIHE
HA A7l oFF] TAZF FESIA] Qhey, TS whaka) $2) Abef

St guR 27, FY P, A=/1B A% AL 5L Tte] AEH A

1o

o
=)
2
2
1m
rir
=
o
=}
e
el
=)
©
filo
e
T
;:O
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)||

3) GOV22tIGV1 &
AEHWMITE ulg o R SE FE GOV2, 9502 fuigo)] JuF
7t FAE ALE IGVIoE Holsin ¥ o] EL uigAwRE B3It} 9
v Wl R = A gwFel g S M (posterior gastric vein)d &>
A (short gastric vein)olA BF7F F2 |FUEE " Quicbguls &8
< HRE 277 2 AuFolA TSt 914l (gastrorenal) -2 H|AIR T
(splenorenal shunt)©] %—‘ﬂ'ﬂi Bl gms Yo 9% £57 w2y I5gE
©7] wizo Aol ofFiL AEEEo] &

WA S o83 A8 A== EVO, EVL 121 EIS o] om WAZo=
At A 524491 Bf-go] 73t Aol Qlrt. o] F EVOE YUy uR &
g oA 7P FHeHA AEE & S sholth'® EVOoE AR &
FollA EVLH H|iste] A8 4FEo] £IU(OR, 4.44: 95% CI, 1.14-17.3), &

0.

e
E
HU

5] IGV1914 EVOE EVL| Hls| AEEEC] FIUTHOR, 0.06; 95% CI, 0.01-
0.58).'8
e AWM= Z3 oA TIPS} EVOE H| w3t AFoA = & BT 90% ©]

Aol =2 2|8 HLTES HY O} TIPSOIA] ZHZS U AHIE w4 5o ¥z}
go] o WokT A= ¥g gt o &9kt TIPSE WA X5 At 7
S F2aWoZ AE 5 Jlom A JFE2 90-100%ch

algereto] FuteE F4 S2 sty 02 MgH Y WF o4 BRTO
£ TIPS9} Hlwste] A AHZEL 90% o2 2 fo]7l giglony, 8
BRTO7} TIPSETE A}&EL Z£0]3(OR, 0.27: 95% CI, 0.09-0.81) Al& & g
1ZQ1 73S ¥hgo] ZATHOR, 0.05: 95% CI, 0.02-0.13)."* E3F BRTO
o A% A& & 25 A ang BAE Y ey o] AnEL B 3
FollA U2 Aog T ARE Ay vlweh F29] A7t ufe- A A 1
SfjoF gt}

BRTO®t EVOE W3 &2 AFAFIA A8 & A7 JFES F A

01«:_)‘[_5
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ERRN= S

F ZF Aol7k Yot BRTO Hok EVOZOIA AEEEC] &9kTH15.4% vs.
71.4%, P<0.01)." T12ju BRTOE %74 &80 fle 4ol =3l
54 o] FAE FAENAE EVO7ZF AIFE Q7] miio] o]t Axke] 2

o7} UebE 7Hs/de] AL B R sfAlo] F:0071 F g st

oje} Zro] EPHAUT SF SN 27] ABE AT ARHOE EVO,
TIPS, BRTO, PARTO7} 9le™ o]59] a3+5 A7 Hluetr 749 17-7} o4
FESHA] 7] Hi2o] o] F ol g 7HAE YA RE FAek7 = ofHe A
A mieho] whet w2 1 Qs A-go] 7153t e g AEoEE gt

)

4) BEXHOATIK| ALE

AHHF 249 WAE 2w & gRtH o & PP} A}ﬁﬂ At A5 a9 &
ot AMg 71710l tigt 2A= vloFsitt. A717t PPI AR vt 7R
3 T4 E ¥ Eoli B, HHT A AES w9 4 Ak
U FgAFo|A EVO & PPl AFE-2 AEE 98-S W& & ok Bilstgl
THOR, 0.554; 95% CI, 0.352-0.873)."

5) LIAIZ X|= AIf Al 2EQH

WA AmE 27] A8 Aiffsts A9 F2AROE TIPSE 13T 5= 9
o 27] Ago] Azt HHF ZHoA TIPS A8 HBEL 90-96%H 2
o, Az EZo|AN9 AFEH} Z Aol7t AP BgA EHoA
H|Z AqfR Lol A9k BRTOX TIPSS: Blaste] fAlSH 2|8 A2 HY7
2ol FATH o R PYE I YJAdTEre] FRHE FAtOA s & 4= 9
E}.lg“% WA A& Aol Al F2 S A7 &5 28 971 Sl
A A2 34 HE AYHE 18T 5 k'

—
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H o AT

1. B4 ABYR 22 LU XE= HEFUR ST Xt SUM

2. Y AROZ SHHE FUI(GOVT) £ Al HUFR2 F7|2t = Iilé c1ot0] LHA|
3 YUR HAHE(EVO) £ WAIE YUT 2HE(E Ch.

ST 228

3. PHIEHYUZ(GOV2, IGV1) 2 EXlN &5 =

VLS Aldeh

02t 3l 6RE 11

|'OII

tt. (B1)

510 LIAIZ FUF HAHZ(EVO) (A1), Al 2 HAIE(BRTO = PARTO) (B1),
E= ZEEY R UTN H2E(TIPS) (B1)2 ARSI

Lo ZZAK ZHAS A

| IR BN HE HoHs

4. WAZ N2 & HY £ 0US o FUXHIAHH ALSS 121 5 Ut (B2)
5. FAQHOR A3 2 HAA(BRTO £2 PARTO) &

2AA(TIPS)S AlBBICE (B1)
6. M= %EQI LAIZ Xl A0 A TEQ#S Aot

A2 4 9t (B2)

GOV19] B¢ AR A&E oS i PA 7130] FARE A uRiel 5
UoHA HT 5= ek &, AUFIE AAE di7hA] 2-8Fuitt A =g uFol of
3 ¥HEA Q1 EVLE Alstal SAlol| A=A HefAdA & Fojohs Wholtt.
o] g Bl AT TAolA YAHF AAS 7T & O‘E} ek Az
WZof thet EVL %XJEH% A 59t FAlol AlFHAL FHF A5 & 2AH
O & AP &= Utk AR FAHY] AoA] FuHE AEAH{E EVLE A4
AAL 1 GOV1Q AEEEL 16-42%F > HZ TFAT|A GOV &
A0 AN 7S EVLE SRS o PHR7 A A= HE2 65%
ATk GOV1 &8 @Al EVLI EVOS] ATHE H|wEt oA & A7
] Afolof] JEEES EVOrolA F-9JstA RO HOR, 0.39; 95% CI, 0.16-

o

0.94), T4 B2} 57F HolH FF £ A2 A&
oﬂq_ﬂ_ J—'—]_Q_‘—]-T;]- 155,158,183 :_LILLHoﬂk] ]\]6(134 t}_l_ L,?i_“
Hl5] 14 AEEEB.6% vs. 30.8%, P=0.004)3 AFg
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AN o5t A= Bk GOV1olA EVOSQ TIPSE H w3 AFoA=
EVOXET TIPSE A3 9o F95tA AEEEC] RRA2H65% vs. 21%,
P<0.02),"” o] 94 sttroz A2 Wel7] ot iAol BukE 4
$-ol= BRTOY PARTORE IL&H3] & 4= 9101 GOV1 ExpoflA] o]2fgt Al&9]
AEE ool tigt LA oby] FEsict. P!

HEFAEHFHGOV2, IGVDOIA EVO & 18R A58} e §9% <

s AR 271(F3)0] BlAd= A HEREA] ALg o= A& g &
O Aol JUeh™ AHFIF 24 G wHEAH o R EVOE AT &
I H e HEREA Y dERoet 5 vadt FAH dFlA= EVO®

o] M_E—“.Zi HERARA o] Hls) AlEBEC] A RATHI0% vs. 44%,

P=0.004)."” EVO ©%5<3 EVO ¥ v 84 Hef A S 712 3§85
3t oA A& E(4% vs. 47%, P=0.609)T AFE42% vs. 47%, P=0.766)
o] Aol QIATH wEbA ety W E EdolA v A=A HERAlE= A&
g dure Agt BFoz Fushrle offoh Iy HlAEE HERTA e &
3t F7150] gl 1S AL B R Agshs Ae
S W3] Qe 5Hog QAF o] tat oREg 716k A

% Y EVO ¥ AEE o S8 iAo R EVOE A9t

oha Apg
e &
A} TIPS
] GOV
3 3ol A EVOE 45vitt RHEA 0 2 A|3)sh %Jr TIPSYF AJ3¥3t o2 ]
st F & k9] AEEEC Aol fATHI6% vs. 0%, P>0.05).'” T2 &
FANAE F & 2] AEFEY Aol= g o 235]8 TIPSOA
g0 o &9t BRTOS} TIPSE H] gk wEfiTtol A= BRTO (7.4%)

7F TIPS (22.8%)°l HI3H F2lobA] W2 A& ES EATHOR, 0.27; 95% CI,
0.09-0.81)."% GOV2 EAtol| A Fubel A= gmFo] tigt X7 YAWTE X7
o} BAO] B U F A5t dRE § £ApFoE AgS = glon oA A

:l_;l,-t?_]: }‘\—15:—;@@1‘4% i]i X]iu]ﬂ %??]"5]_7_" /\‘Ia—giq

rr mlo

Jor
i
=
H
O
i
I
El
ot

)
o
2
-+
fr
—{u:
_?L
_rL
:Ll
H
&
)
)
—LJ
2
rlr
[\)
(o

o
El

ek

oX

2019 HeHFsta] 44



AHHZ T2 Tj0|SROL YUT, 2l U B BS

H 1 ALY

o

= O - O~1ITr
LIAIZ S HAS(EVO) EE LIAIZ R ZES(EVLS N3E 4 ALt (B2)
2. SBIEFUR(GOV2, IGV1) XIZ 3 HOIQIZLE itat SIHuS0| Chaf LiAIZ &2
2 HAS(EVO) EE %3 2% HAS(BRTO 52 PARTO)S AR 4 UL, (B2)
F2 7H5 SAEEI0| SHHEI0] UX| QAL LRI BaLt 84 S THEIX| o=
22 FZHY ST HRAB(TIPS)Z AlFE 4 ULk,

1. 9 ARUOZ SHYFE YUR(GOVT) MEY LS 2lo HOIUE YUFO thatiM=
Z:

[Ny |
O SERIZ0| EHIE

O rfol
pa]
r 1o
b
=

»
o
ozt
lok

2(GOV2/IGVT) &8

HEY

LHAIE SHF DA,

RTO, TIPS
ofl oe
A& of: CES-T T 0l 7E2H: TEE ol TEaE
bl TIPS LHAIZ Hong TIPS A Bz TIPS
| EERHER| ESS A= RTO i B S RTO
+ UAE R 5
WA B z82 m
252 TIPS
|

s 22
GOV, gastroesophageal varices; IGV, isolated gastric varices; TIPS, transjugular intrahepatic portosystemic
shunt; RTO, retrograde transvenous obliteration
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H3ESoNA fet A
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T 1
3t} EVO, BRTO, PARTO, TIPS, &
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S T2 Tj0|SROL YUT, 2l U B B

& TUAFASH AT o] HAF} AR fd HolkE
, AR Sabero] @3 S (watermelon stomach)& H.O]
= AR 8= (gastric antral vascular ectasia) $HA2] 30% A EO)|A]

tEo] oy FURFFo] Aol Host=Al= eHAst
A ot AR LTS A4 E-(fibrin thrombiZ 1-FF(lamina
propria)?] -3 t134(fibromuscular hyperplasia)& &5t 42 &
B4AL BT

AR AEFoE WAk £ AR BUY PSS W= A
& HERIA], WA, TIPS 52 ARG 2 B54] £Fo] Q)
AF WA A 8@&e2 AHEE 4= 9191, argon plasma coagulation®] 7%

2ol AEg BTt o]9F tEo] ARA|: I B8l ™

1. ZUAST AESCZ g EHO| U= F2 HIMEUH HEXIHH SHE D3It
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A2 AWt
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B2 7850 REAUR I 213 23t &0t MY X|2

SRt Fett ZAY A3
Aun & LA, YA, RRSXIAAL HEEEA 28, WAZ 2 SARIETE,
SYALH|
2T
4g YEHNZAN S HES), C-HISHH, B2 A
X-ray, QU F AL SAHBHAZAL T
O E4HA
EHH| HAR, T2 X-ray 2 T LtotA|
CHEE DICHeS s IR 43 Kot
g5 LS e R Ol ST E= 4, URUZN 5
AOH OH
T aY
A7 IS0 &4 blood urea nitrogen, & creatinine, 0wk F&t F= 24, YR EN £
2 cystatin C, 2 M2 % oY
HNUESES YUEE sk Ot 8% 28 £z 2H, 2283
et
NUEE3 FYLUE s Okl 83 A8 E= 3H
Benzodiazepine HEHFF oF= £0 3, flumazenil 0 1&
Opioid e %= £0| ZH, naloxone F0{ 12
gdIs e {V|s dAL Z=ESE AR BEN |z, 7F0J4] 112
S FXE LR 3 Huo] =W T &8, 4, BRI g

A A AES AN ER M Bol A EH= 202 lactulose
(B-galactosido-fructose) === lactitol (B-galactoside sorbitol) & H]&+A
o]gF(nonabsorbable disaccharide)® 70-90%2] EAol|A] 7H4d%50] )&
e} o] 59] 287132 tiAol Al iAol 98 acetic acid®} lactic acid
s 9 fIAe R EoiEo] i W pHE el =M, AUl Yol Aol
oot 8448/ Alete] B0 Bt A= WAL AR YoRE AAsHA] ¢

+ Lactobacilligs S7HAZIth EgE FHEYoKNH,)E Bl&48 YEs(INH,)

2019 CH3Ht5tS)
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O = AGAA FHYote] tigo| M| F4 F4aet 7 & X U] dEYol &
T8 A2A7IH, AR AR FEske] oA dEYot S57] Aoy B
A7l 9 Sk 2E7iR ) B QAT dat E 22 A 5HE 5
= ARt o HH5Y] AR RE HIFFA oG FE ARESHe Ao FHE
t}4% Uribe 59] d7o] B2H, 525 %7] 2049 3Ll A tap water T
Zof vlg] lactitol o] o A¥H 02 SAS HAAIH L H(20% vs. 100%,
P=0.0037), lactulose E+= lactitol &2 A8 W& 82.5%= HIiLES]
ot A £ E 9 oo @29, lactulose E4= lactitol: oKL
H|5lo] 7HJES0] S4F Sl1Eo] a3 03] S H(relative risk [RR], 0.62; 95%
confidence interval [CI], 0.46-0.84)," 2|22] AF%= GARE 2= HAc
(RR, 0.63: 95% CI, 0.53-0.74)."" 4 7MdFo0] ASIAE o A7-F0i7h
7Fs 8t Afoll= sheol Zoj= 23] o]} W& & o A& W7HA] lactulose 30-
45 mL (20-30 g/& 1-2A|7F 7HH 0 & FofSITHE 3). LactitolS 3 E-83=
4% 67-100 g& 3170f 330l WH A B-83lch” o] Fof= 5150 2-33] 2
HE = URE &5 248 B A3 ol#lE A9 HSEE 9 F
of 7Fssitt. 394 ol o= TH S0l AstAY B HIRIHe R Fovt &
7Hset 745 HFH O 2 lactulose 300 mLe}t & 700 mLE 4lo] IS Ao}
o 84 755t B0l 308 oA Fufjo] MEY QLR gt ojo] &
A€ f7k4] 6-8A17t A o2 WA HkESE &= Q)P

ﬂl

2) g4 SN

Rifaximin rifamycin®] F=AZA oA A9 F=A] eFot A Hiofl A
Vg FAEY gioR sjdd wi7x] @45t FEHE Ak A0
th. Ali+9] DNA-dependent RNA polymerase©l] 2¢5to] RNA 42 A
otm 5714 9 @714 O% 44 2 S50 dig g FHES BEeloh?
=59 A7 9] rifaximin®] 344 B3] tisiA= o= A7 QL
o} 375 FA37] ZH3EF0)A rifaximin®] YA BA|Z A 9] bl i @AY
7 E 7N 9] At i FARS v A7 AFE QLo o] 5 tiF o R T HiERE
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Ao A= vE7IA] 2 rifaximin lactulose T+ lactitold} ARt A& &35
B} #4750 5t 22kl v 1S £ rifaximin} lactuloseS W33l 2
27} lactulose EEA| 7] H]3] =3 10Y W HIES S EE(76% vs. 44%,
P=0.009)2+ -2 A d 717H5.84 vs. 8.2¢, P=0.001) Rt 51 1,200 mg
7R AFRo] 7hs55k1, AR FojE|ojof stEE West-Haven criteria 354
ol4Fe] At TH S ol A= AREo] AlghE 4= et ®
1 9] neomycin®} metronidazoleX® ZoA A9l E4EA] FoHA Q

278 Alatoll 2r-g-3te] AUl FEUYoE A HAAA THIHSS 2 3_/\]

i) F>

o_>|:

2 Ath® Neomycing &% &AM (intestinal malabsorption), Al

=

(nephrotoxicity), °]=4d(ototoxicity)& & 4 U1, metronidazoleS &
ZA173 %N (peripheral neuropathy) 52 283 4o 4 Qlo] o=
7k

Ay]Z0] 2 5o oA o7 AR R oFar} 43552

3) L-ornithine-L-aspartate

Ornithine®} aspartater= 42 Yo7l 84 9 ZFEH] tjAlof o] 8E= &
Q3 71A =2, 71435 oA L-ornithine-L-aspartate (LOLA)E 5035}
W dF gryol vt Zasta 7H3EFol 3HE 4 9k West-Haven
criteria 1-29A19] 7HdHS SASS FO 2 3t ti2AFol4 F49 LOLA
£ #JoFol ]3] number connection test A (NCT-A) A7t @5 gryo}
25 o antgog A 5 olek 2T AP T2 2 A7) ot
29, lactulose?} A% LOLA 30 g/day® &39S 3% lactulose ©EA]
=l Hs A& 1978 49702]9] 152 55°l] on] A W#ekom(odds
ratio [OR], 2.06-3.04), 5 #2 SA] 3]5(1.92¢ vs. 2.50%, P=0.002)& EA
r} 55

737 LOLAE 7HMd%520] §497] A|=olA NCT-A AlZt 85 Yot 4
£ avFog FAAATE Bt 9oy A7) HHS A5 -84
of tiaf 7+ A7t " ashet.”



AHHZ T2 Tj0|SROL YUT, 2l U B BS

4) ZX|AHOFD[ bt

(catabolism)7} F& Uepdt}, Txx oA 9] valine, leucine, isoleucine}
22 EAH o]k branched-chain amino acid) <7 S7t=0] 3% &
A Hopr]ieAto] AP =] 31 EFEob] A (aromatic amino acid)} S7F5H|
ok, Aot leAke TS SRt A ZStiARE B 4 Qe olv AL
£ ol8d 4 on, H-Y AN HHFe] FEn HE ohE oftlwt
BART AL g A Stk 3t EA| o] Ak AT £ A oA G Yo} AL
£ E7A7]+= glutamate®] YH O 2 A H Lok sjEARgo] 7] ojgiet > X
< HEREA 59 Aol WhEH At Aot A M HS X 7ol a7t
ol B X0l digt Bz 9o g A 7Msohct. O BAw EA|Hfjofu]
Ab @A ZHHS o) A 5o] B o2 g3t eioky A Qlok e

o)

TA5 A8 4 1Y 24 g0l o] vt 1 HSolA BEE
FAol =go] He Aoz IHA Uk 20| West-Haven criteria 2
A o139 23 FlA lactulose?t BHlEO] GHYI(1.5 g/kg/day)= AW
& 5o 3+, lactulose B=A =20 8IS 109 W 2HHSY 3 HES TA
1= 37k ATH75% vs. 53.3%, P=0.03).”

1 9] 454 3HA19l polyethylene glycol (PEG)S AME3 & 4= T} H]E:
/3 o|FFe Zo] A Ul dEYoLE E99A4 AEH a7t IS AR F
FETH?® 229 2 o] w2 PEG (4 liter €32 4A17Ho] 24 &
T 5L w90 g Fof) AREo| lactulosed] HS| A& 24A17HA] hepatic
encephalopathy scoring algorithm JE © B2 ZAAIAHSH(4 1.5
vs. 4 0.7, P=0.002), #H2 3/ 7HA& BA K1Y vs. 2¢, P=0.01),% 7+
Z A=l Qo] F-84d H Hdof Toto] 71 A7 RS

Benzodiazepine 84 ZAR flumazenil2 4t 7HxS 49| 9
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A oo avpolgloy, a7t @ A&EA] gkl AEE] dFE FA L
o}% 7HuZ0] YA wE AYEA Pttt 1Y benzodiazepine AR
o7 Qe 7HLE9] HL Eod) B 4 9lth Levocarnitine®|Y sodium
benzoateT™ BF YEYONE HFAAA HJHFe Xm0 aAY & Uth=
B 17} QITHER 3).707!

7 B o
Pyuze) A

O_uﬁ_‘

52,
rir
jakad
<
N,
ox,
i
oX
rlot
>,
Ir
N,
0,
4>
1o
o i

Ao gk,

g4 0195 - A7 lactulose A 3t 10 30-45 mL (20-30 ) M 3-43)/Y &
(BT lactitol2 67-100 g2 33//Y 28510 £04
- X2 £7): MO ofF 23] Oy £E HE = OIK| 1-2A
O B}, 0|3 2-33//Y9 HiHS H=E &
2 242 H|YHE Sof £0i)
- Lactulose 20| 42 300 mL (200 g)2 £ 1 literz 2HS0{ |

B

A=)

L]

)
|
23 XHFT

Iz

T 3-43)/2 A&t
Rifaximin 400 mg 38l/¥ £ 550 mg 23//Y
7 SO At 0.25 g/kg/¥
AN | -omithine-L-aspartate ~ 30 g/%
e 1.5 g/kg/ B4 5% TE 20 102
Polyethylene glycol - HE2d 0133 HAKMZ AE 7ts

- 4liter A7 £¢




H 2 A

1. LB SEURIKIZE AT S, 49, |, HUMA Wrkez| Ha, MI|ISH,
MolE S0, S A= 58, 84 WIs &4 50| UH SLURIRIE A=A
SUMOZ Slolst WS (A1

2. t8%F SRl 247| X|22 lactuloselt lactitol S HIESM 0|HFE AI=EH
Ct AT S07} O{E74Lt West-Haven criteria 3Tt O[AL9| AlGH ZHM | S0 A=
lactulose &S A[SSHCE (A1)

3. ZHALZ0| ZFA7| X|Z20]| HIE4A 0|ZF 2} rifaximinS HRE0E 4 QICt. (B1)

4. 7H9L|B0| FM7| X2 HF EX|A0t0| At ZAHe | ~ornithine-L-aspartate

(LOLA), =1 %—’F— 2 A8E £ At (B2)

b. ZIEHE SXOIM XZ0f USR] = 2HYHS2 ZH0[AS X T3t (A1)

MRS TR S|

EEEE

=50l A E Aol A= 19 ool 50-75%0lA Adatr] w&o],’
x5 AEZ astr] /I3t A EE sfjof qtvh. A o2 fiste] 44
©2 Jactulose,”*” lactitol® 52| ¥]ZA4 oGRS ARt F47] 743
FoNA A EH RS o2 FAH9 HiAsto] oFF 2-33]9] REZL i
< HES 30-60 mLo] lactulose® E-83%F +3 E-85H4] k2 S-S H|IL
Sk W, H2olA 13S0l 46.8% ALSHAE Aol vIsf lactulose E-&
oA 19.6%2 AEEo] 2u| QA Hastet vlEsA o]FR B0l of
2% 7% rifaximing 400 mg o}F 33] = 550 mg oFF 23] T FoFd 4=
A vl 7S SRS IO R rifaximing 9% 249 o)A £
T At 2t AFRONA rifaximin FoFa2 Hi 2] HIs) ofn] A IHHS
9] Aol HATH31.5% vs. 47%, P=0.034).” Bass 52| AFATolAl 67147t
rifaximing 583 $A=E0] f1oF ti2+of| Hlste] 7H9ESY] A Ad =7t
29k O1k(hazard ratio [HRI, 0.42; 95% CI, 0.28-0.64), tiAF SR+ = 2F 91%

o
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€ &R olRE W8Sk AU HIEA olFFHe rifaximing H&
She A9, Z47he] vEA g vl 2HE S AL & £ 9lo], N7 23] o

A} 7P Zo] et A9 LAF 07 nEgith o]E ofAl= gloko] H]sh 7k
Qx50 A G3hA 02 osla AE&S FAAI” Rifaximine &
7] B-8A| Clostridium difficile 779& S7HA171th= 2871 1l oy, 9]
AT M E Aokt o3t 20| S HoA] = Ao et ®!

717t A Aot At Fol= HIE S 54 E A oo TeS
& 5 910],7% Alo|& FEg T A A F7) olele A4S BT 16719] F&
91 uy At 23S o] 85t WERE A oA AT BA o] Al ol tiRol
st} ZHHSe] A fdS S HWHR, 0.73: 95% CI, 0.61-0.88) A4
ANLES E01AE Fotnh”

747 LOLA= f1oko] vl =50 AdS 29 & Slrh 15089 4=
o s oF 29 i AolA], 3k 33 6 g9 LOLAS 67HE1t AT FoF
T B9 91k thzo vlsh 1 =5-9] Aol FofskA AATHHR, 0.39: 95%
CI, 0.17-0.87).8 I8 lactuloseY} rifaximin®l] ®]8] &3t&o]x= 9}
q_.83,84

olieA|of & ¥hSoHA] e BE SRR v 18 WS S, F3

o

W g Sofo] ZHuSe] oo Ego) | 4+ Urk. A9 R wY A

F Azt o 18708 39 40 g YR F7|HoR TRl B a2
A o

o] H]5lo] West-Haven criteria 394 o|49] 7HI%S WA g0l Faokal
(HR, 0.48: 95% CI, 0.37-0.63), =& T4 E7+5 EAHHR, 0.62: 95% CI,
0.40-0.95).©

2. WK

HFOR QU ARE W B4 L 5N SR BRE AP 2
o FF A2 $3EE oln, PYHFOR AT AYLLS AU B
A ;ac}.& AT B9 g ATl B A 158 F9 W5 184S AP

Stz viste] HESoz et Adol FosHA EAHHR, 0.14;
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AHHZ T2 Tj0|SROL YUT, 2l U B BS

95% CI, 0.02-0.77).% ¥ A9 w82 1) E-8%=2 k4 (lactulose, rifaximin
)Y &3, 2) B &850 584, 3) 1S ALY 7] 44 D AT 4)
At Al A 28 52 metsfjof gict !

e 35-40 keal/kg W wA 1.2-1.5 g/ked] HFHE A
ul AehAl S Tl BothAte] S7t, 7171 Aok s

ZE3 Q% WA 9Ite] op e EE@%}O# 3% 4-6%8) AE A5 IS TF
e AL TAAFY o L A Tt Qo] 7149 7AREY oF AM
of 82 4 Lo A 1HYHS ol muel e AT AsH
ol

AT A 252 F71H 02 f8oirta dEA ek Es] 714
HF Ao M e RYRYotES A7 28T gAE ASjAly|nE >

mol hite] FR3 AT sHe BAZo| Paso] Yk A9 ek ot
2hi A% 85 ML BATY] £42 ol AR AmUjo} TS &

A
I S S E & 5 v 1y A HES BAM e =

72 Korean Association for the Study of the Liver



Il ZHE|Z  C—

1. ZMELZ0| et oS (5101 lactulose, lactitol S HIE4A 0|ZELL rifaximin®]

= HEENE AHESIC (A1)

2. =B SR0A = MY MRS Hote AT 2X[AH0t0[=A0|L AT L-ornithine-
L-aspartate (LOLA) £0{Z 12{SiCt. (B1)

3. =B OR ARl X|2 & E|J A, AL L MU HAES o] 2Rt L 7150

5t M5t WL0| LS (B1)

[ | —_

4. ZYIES G HIK S BROIAE SUZT) st HEs 7t Y o
of BI2IZ 310 BICL (B1) H7I7t0) EHef HHS HIGHX| 0D, Het 2 9 i
3 84 Lesttt (B1)

231 7H9k|S(Covert hepatic encephalopathy)

1.389

B S @4 1S AAA 2 A West-Haven criteria 15}741
ST TS HY 5 7P A FEi) HA HAFESS 23S

4 713553 West-Haven criteria 194 7H3 %52 A'gE of], Hig g3}
22 et dA; S0l glo] HAISATA HAF B A7 HAkel 9

SjARt Aho] 7hsst7] wiizoll Aol o1, kIt 52 YFE o2 FE5H]
o] 9 EA4 1HFolEke st Adwtow Ao o Sl £ 1H
=59 71'E2 2011 ISHENO] 2Jsf A|ZE]17] wZof] oA dA-50
2 720 tis) o]F A 2L, West-Haven criteria 194 7HJ %=
A4 M35l digt 77t fEoiet’

F & PSS UG SAA e FAbol| w2t &po]& HolA|ut 22-
78%°lA BHIE o] Qe A2 HIEI Q3w Winl A4 7H
5o HAY, A%, S| F5&, N7 EA ofF 5ol w2t Aol & H
= QIeh ' ) T 7|Hof| A psychometric hepatic encephalopathy score
(PHES)E 0]-&3F AtollA= RIS k9] 25.6%0014 24 1HdHF2 2l

l‘
FU

O
¢

ul
o ©
Eu)
A
M

b
fll

3]

ot

ol

2

kﬁ
r

el
ox

e

o,



om, Child-Pugh ASZ°1A 20.2%, Child-Pugh BES2ollA 42.9%, Child-
Pugh C530A 60%2] ¥1%= 2 vrefytc) 1

B 5, AT, ML 0% 9 ANEE 5 QN J150) JohE A en &
o] WG ASPAICLS B 78 B g 299 91Fol 3719
Z7keto] Bt 71l 9 A2
o] Z7KHA Wk B MFS B4 74HF Aol o] QA
Z7ksto] WA 19MEe] HEAR o AX M 1 A SRS F7FRel BT
SIGIEE. 10 SpA R Al 917 57be] fele] BAA H9HF AHAA, 15
AS7 ARAQA T3] of e,

J—J_IOQIIO ;q_g L.Es‘-/‘l 7]_/\

o,
:gg
>
X,
o
O
l-ﬂ

N

g HSE 7L = AE éﬂol AL, 2) HE A7 o] glor
3) Add oot Hegdo] Rt o] A ¢, 4) A5 Ee AR

g

Zo]-A" AAKpaper and pencil test) & 32l PHESE H&E5E, HALE
&% 9 AZRE &, AB7 A 52 S745k= 5719 AAKdigit symbol
test, NCT-A, NCT-B, serial dotting, line tracing)® 4% o] lch.!" PHES
E A4 T Ade) AT 96%, Sol% 100%= EoH ' BHA 1+
S Aeto] g ARG o] gtk SUoA /T E o SHuUTE IRt oY
Uratoll Al PHESS] faAjo] YSEQUet. 520 g} A=E FAIZ Qsto]
PHES ARg-0] o] A1t PHESS] 50l S| g2 A Hof|A4l= NCT-A, NCT-B,

A
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block design test ¥ digit symbol test & 27}A] oA A|E Zlo] UAE L
ek’ Eyeto A e gh=d Fol-A" HAKKorean paper and pencil test,
KPPT)7} 7= e}, KPPTe $=Ql 2P HS 8] 24 29352 7t
o7 {8l digziets] o] A Yg whot 7= ik KPPTE NCT-A, NCT-B,
digit span test (DST), symbol digit modality test (SDMT), word list
memory test (WLMT) 2 Medical College of Georgia Complex figures® 6
e} AALR g =lo] itk KPPT %9F%92 NCT-A, NCT-B, DST % SDMT=

H| w2 ZFsHA AN 4= =S A E Atk S =W ) AgFAT
A KPPT &9Fgo] B34 1M=S eAto] Adhol] §-83he Bt Fol-Ad
g AAIE 445 KPPT+= http://encephalopathy.or.kr/inspection®l|A4] ©]
83k 4= Qlrh '

2) ZFE 78t HAt

@ Inhibitory control test

Inhibitory control test ICT)= {58, 24719, HFIAAE H7lsl= AF
7luke] FAole} 22 1T o] BAHE Aolo] B4 X9k Y7 wef2 v
BHES SR BARALL, X9k Y7 uHAA) @b Aol whe- oAl g
A7 Rake)z 1?401 91w, Aol WAzt 121 mHEAje}
1B ] T3t WS ES BksHe AARHolth ICTE WA @ So|zrt 242
87% 2 77%°]e] A o] Sk shAuk o) BEF A=t glol ARgol A
a2jo]ct.

o
rO

@ Stroop test

Stroop testi= FAlZE &2 AR FA/(cognitive flexibility)& 5745t
£ AARPolE ™ Stroop testE 7]15.9] M7 IH2 W& “off” Avejet A
Z2 Uetil= Tolet Zojl doof Mzo] AX[sHA] R 44 @olof Mz
SI5]= “on” AHIE o|FA Q1AL ol= ¥FAAIE B7lsk= Aot Stroop test

€ 30l-9¥ e 2R 018 1 Y= 89.1%, 501k 82.1%F H3



2HHS TR J0ICL YUT, 2T Y B2 HS

om'® ujgtof| A o]YFl th|F AFATFo A= 71 Atolo] YA =7t 1
D% 70% ©o)AF & =85 B 5k Stroop test= AAMAF 719] HprF A
i, ARPEES o]gsto] A AR & ke S 7RI =% Stroop
tests O]&oIAE W X4 MYHT W50l 45t %tHarea under the
curve, 0.75; 95% CI, 0.67-0.84, P<0.001)."” 3+=+9 Stroop test= http://

encephalopathy.or.kr/inspection®] 4] 0]-83} 4= Qlc}. '#

3) AlZAE|ZIAL

D {IzAL

wnbaAR gy a AFHEe] BYES Helsis A, Bay S
safe] Hara wut oA AlErte] 4717t S7ksa H7] SR B W
7 Zashe 2748 BT Huhz At v]Solo] 1 xje] 1A 7)o o
S 1] % Qi ThFRE ARjo] nlet JaFE W 5 Utk ERY, WAk 4l
A3 A2 Bastel, AR 2k H4de] Zol7} e 4 glrke o] gtk

[©)

@ Critical flicker frequency

Critical flicker frequency (CFF)= E99] Ful42 HIA 7| HA A4 B
o[gl Blo] Zol i 70 Hol7] ARSI Fu4E 45 oIt CFF
£ Zol-dd ARl AHET} 2 AR, CFFE 0|83t 97) Ao wet
A4 61%9] FIZEel 79%9] B0l g EAA IMIHSS AT 4 A
o} sg 22 o] g BelAL A8 4 gL, o] W AR

7} glof S 73S Bl 4 8517] of et

4) 7|t ZAL

5=0]5d7|(animal naming test)= 18 59 5& 0|52 713 ol &=
AAE 9u] 33 (semantic fluency)& B7Fsk= HARHCIt}. o] g]oto] 4
o]HZ AgFAFoA 157] vk 7|Eo2 & A 78%2] W=l 63%2] &

oz EdA MHFTeE AT 4 A0, A T T el o
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ZRAAATE” FYolA o]F HEFAT A= 1571 vlRhE 7|20 R o uf ¥
D 31%2F B0l 98%om, WHEE zo]7] 93t 7|& 02 23715 A|AS}
71 shgiet.!

4ol A 17} =421 Sickness Impact Profile (SIP) AAF 5 E34 7HIS
¥ Aol w2 47HA] A2 yo], AES 2R AAVE E
80%2] MR Adt 7Hssithal BAEQIch P o] HAR= uj
At F7F AFE Sl gl Hiet HSel Zasitt

34 U interleukin (IL)-6, IL-17a, interferon-y2} Z-2 cytokines™ ' @
3-nitrotyrosin**' 50| 4 7H35Z1} Aol QUrts dAEEo] Qo] 5 X
& HE5] AehE 9Ivt #AAEA AT A HEgE o tigt A+7F Bas

e
Q:
:
Q:

o
L
c

)
oft
i
)

2 o8t % et
2R 1HEEo] 49 e ASIAYIL, ARAAE B 4SS ST
L o4 SRl Qe BE BAjolA FArE B3] Ak Zo] Bas)

Zo] Fh.4 BEA AT A qiRE QoA &7t olH A7) g

AES S5 AL SIPY] 47 DEL o 83 AL, FRo|Sth7], ATEES o]
83He Stroop test?} o] EWi E77h WA YORAE WP} £L



78

=84 WHT A=l digt A77F diEE A2 S +E de® oA =
& 71Zo] dvte 9ol Slnk. e F2 A5 A el A Al =
ol SHHA AL, AFgolu AU, |4 1HIHT A Ao dit A=

A ST mRIZIA R oA 71 A £, 53] dRYot &
= oh= Ao= IEA o], Al YRYokE HAaA7]7] 9T ArE
Al o Aok, 7P B2 A7 o] F A AL lactuloseZA], A mtS Yokt
of Hste] QIX|7)%s E 4ke] Aol AA Tdo] TAE|gloH P FA Ay
9 DS AN A A AW AlFES BeAA FolA Yy
of S AT =M A7 52 27| AL A4 T TS A
A a8y B9 1H3EZOIA AL Ao g A7EL 2A
Fo] 931" A 7o) o] Hi nBE FFeL &) e 27HERI AT
7} W@ st v32A A9 rifaximin DA Q1A 7]S @ 4ko] AL AR
713, L4589 FAAA A rifaximin lactulose}o] B]E5A]
Ao A H|IEAL A=5tA] BRI lactulose X &7} rifaximin X7 ET}
H]-&-a 7t 9-pste] 284 IHIHSY A=A rifaximin®] g digt 5
7FAQl 77 Wee Ao KRl o]Qo LOLA,"® Bx|#jobu|ie At 1
acetyl L-carnitine,**"*! gJoFQ H1%0] 0127|152 7| A Itk B a7} JA]qt

oba] 277} B2 Aolt,

A

L

1. L3S SA0M ot=g SO|-AHE HAF EE= o= Stroop testE 0|80} 284d
== St
o= =

2. =9 7HdL]|
rifaximin (B2) X|

SIXOIN QUX|7|STt 49l & JHMS Qlal lactulose (B1) E=

> O

Korean Association for the Study of the Liver



Il ZHE|Z  C—

el

of

‘o
ol
0x
N
0%
i
ol
A’
'
I8
[l
0X
r\.l
0=
i
ol
e/

ERNE « Lactulose/lactitol
« Rifaximin

o REUQUR uY

+ Lactulose/lactitol , &L rifaximin H&

* Lactulose enema

« Optional) P.O. BCAA, IV LOLA, albumin

[k
Ok

>
H

THLEX| ZH0[Al 1

L R |
« Lactulose/lactitol, rifaximin,

£ lactulose/lactitol 2t rifaximin E&
« P.O.BCAA, P.O. LOLA

I8N 2830 A= F M oY

9% AL g wEe] Qi T 7HES o] B8 4] o] Haten]
WARF B0 4] AL BT HF L

Sk TR Y] 214 Wik, 42 wek XA, A4 )% Fol SO
H

u
=
"7’“
tlo
nII
i
o
ox,
i
rN
rlo
B
)
2
o
o
oR,
10
(e}
o
[o
N
)
rir
52
N
=
2
X
10
N
flo o

ohet St whEo] Q1AL ol E et ol 4o o o 9FE AR 4
o] & I 13T =

2 SRt ZHA9] AHS 014]51A] 8514 Hof(anosognosia)™! TAHY] %
ojL} 52 9] Hh= SR} A4l ETHE 2AFe] B o] o5 Kot A A

Y T2 A, AR Gl BF FPAR] S MAAE, E84

2019 CH3Ht5tS)

79



Aol A ko] AS AT BEAY EHEY 27 T
A A7 g At AEAAE D st

49 2 7R WAL A1) A7 Aol el 222 BAsh R0l dhe
o 4717194 EE5E GEAS § oFoldnt AEAE 27 224

A1y Sol AEAZ BHA S A7 49] o) g WA Bk o
BP0 R AAH, A, 814 Z0E cher] dee] cere 4go] ojgt 4

1§ 5o] AR A HY Y/GAQ Wt Wt BojRl= Tgo] Qlo] &4 4
TAES $5 A 50| Aol Wetsto] ARgHT AT 409 A F7t
QlojA 7H dE] AR EE 4] AE = SIP, Nottingham Health Profile
(NHP), Medical Outcomes Study Short Form-36 (SF-36)7} QUth.'® SIP=
& 13671 £ &30 127H4] FH2 7Rt A2AE AHdsted 4 =0l
A8 ARG 7H Bt AEAE IoHA] £ 5 Utk NHPE 4lg
olE 7H gt A= Aol F-8-3HATE @353 Fk o] JIAGNE 7H €At
£ 7rdsk7] o Yo' SF-362 A1Zks Aol & 7H SERtol AR e AERIZHA]
= HR2] diFAolA A-&o] 7hssttt. SF-362 B4 HARE =S| Hi,
O] T} ot JAlA 7 dE ol A A Eoko|t) SF-36
AlA 99 Q9% (physical component summary)ZF JAl F< 2 9Kmental
component summary)2.& FAE] F 367 o & 8719 J9S HItE
oAt (EH 4. 2 1).'°

A 5ol 34 =it AR, AR, 1S, gt 2o de 5 1%
49 Holl & 9T E 7 Sl vhdRt W AgollM 449 4] A
Hrgo| =] ot 53], v 7HEge] Ay o] A4dd 42 24 &

A ®PHo = Chronic Liver Disease Questionnaire (CLDQ), Liver Disease

o

rlo

e

80 Korean Association for the Study of the Liver



=
S
=
™

L

.

2974
[ I
3l

1]

=

Il 2+ e}
[e)

0-100

1SN
T
1
o
T

T

gl

of 12714 3t

Ela
L

fu

=

=857}
L

b3
S|

it=8
&= 1A

T

SF-369]
7helo] wlo] it of

o
[e]

° 4] 22 7HE g ou]

Arg B}
= gon
=

5% Bt o 2

s, 1-7

[e)

t}. CLDQ

SF-369]
Z o]20]A4 0-1008. 0.8 A=} 1 ufx|ato & [ DSI

K¥lo] 9742] G iRl Bl

7
].

fEs
(o]

fu

o
o

(o]

< 7}A) a1 k% LDQOL

g o]

A8
L4

fu

1 SF-LDQOL

1

Hol

[e]

I EEEE:
& O

Bog 3

oF
o}
1.

kel
[}

2 s, g5t

E]_.lés ‘ZT‘

o o] £}
THEE 4. £2).

Quality of Life (LDQOL), Short Form Liver Disease Quality of Life (SF-
LDQOL), Liver Disease Symptom Index 2.0 (LDSD7} Itt. CLDQ

18719

RS

s

Al
2
o
S

%%ﬁﬂWﬁMﬁurﬂ%%
R IO .
" Ko . oo b N
ﬂﬂﬂﬂ@LtL_o:_ouE@xﬂ
B R B BT g oK o= T
ﬂoyLdl.ﬂiﬂﬂo_oL__%wl.ﬁ
P o g B O Mo BB X oW g M
No ) 0 %O T o °% o
T EETEa ST N 4w
NG A VRS R R
ﬂuqH_.E ﬂ%7 W_ T .n,@ﬁo
A i IR St O R
nm.‘_ B H mﬂ_ qmq&o ﬂ_tf|oe b_;
R T BT E BT R
e _Mu_ B ol o Xo L m ATW i
N~ aw N o A g B RS
o &R oy o W R
%mﬂb_om:ﬁoﬂ%l;moo#laﬂ
ﬁou@ﬁﬂ%oe_ﬁw_locqwﬂ
}LOME‘m’Oﬂ] I.XO‘@| ‘mﬂl‘l
N i " < oNo ¢ . omr o Jo =K
o " < o W B W go R° ® mw
I T - T

X <F ~ NS Jo
— o X O N o o e
IRl R B S T
auﬂr%ﬂumw@ﬂua._ic_oﬂo
w ﬂ,_rQFuﬂ,_m.vl,UI,m_. ,m_umw_c‘_t Jo ©F
op Noo = Jp 5 5 m & o N T
o B ow oy N & P od =
TP % FTEXP®T o N
70 ~ ~ &o (] uugd = oy AF oy T X
1_,/|.._ o7 ﬂ_mvﬂ T o 7L O_L U L_o NE N ‘o
o B o o g Ko N oo o)
B R B N B MW P W W ®

t5ts

F

2019 O



A1739] ¥-85(coordination)
|

o] BAra] 15}l 60%,

Aol NHP A FALA 513 S BANA el del 4
o 3929 AL WALk AT B 7RIS Bl Swo] A A5t
AH B 4] WY Aok Bk HAge et el
7)%0] | ABet A7 Whgo] G 12 # 11 2938 A8H J1s

A 59, 2A7/3E0l G mRIE 7 uhhA,

AAA 7

e

r\l
ol)l
rlot
g o
i
rlo
—~
i)
o
)
i_!“

_ﬁ
=,

2

o,

D)

i

O

ool

o

el

i)

djo

=

o

k=l

ol

N ;9‘

d

4 W, 54, SHI 74, A0IREoIN TS ok BEA 7Y
A= g0 R g 85719 rifaximin AFE ARG A7| 53 SIP A4S SHA
Zoh ' E T2 AqolA 84 1HES T F rifaximin Q&2 S et
Ao A BE CLDQ FH 9 M7t =& Zlo] FAHA ™ 47 LOLASH™
acetyl-L-carnitine®="" 419} & 7|4 a3} oty HaE et 3k 6047t
LzHo|QE QAES FHT 2599 WS EAE tid 2R 3t AFoM=
4r9) A /WA mr) kA oty
FAA @ B BRI EHS A met 4o A A HEe A

-
w54 gtk 7AW B 10% oleIA A HEL UL MR 2

oL

82 Korean Association for the Study of the Liver



I, 2+
S
G

ot
M
el

So
r\l

H )% ] i YZzoz
. = 3kx
- 812}19] 5
4 s 62 o ; T o) 2@l A B
NAAZ = Sk}l Al o
= 3Fe WA o H@ﬂ] I,
i] : X;‘g{g DL_ o Z_]_—A
2 Xzo) Wy x; L !
= 1__‘\;__0 ;‘q
] ki onA
E_g_f‘ﬂ- ‘1 :
= 7/io ‘—X}-
2 37
32t

o
o2
)

)
rr
[o

%

% o
L y
ﬁ

]

H I A
el
o

1 7
A ELieS
‘ HE &
| :. i SIRIOA 42 &

7 b

ME|E 2 N
o § o_
: IRt 42 o
x|O )
xo
" Ol CH
| 7|44 BE o
“Iif ) RICED} X
ol| 1= =
£ &0 n
Soff ™ N
Y| I_
s
A =
=5

S

Ct. (B2)



2

#HE TIZ 710|1=2fQ): YUT, ZHyk|

(F

|E
ri
]
oo
0%
ol

[= o b s i

References

10.

11.

12.

13.

14.
15.

Jepsen P, Ott P, Andersen PK, Sgrensen HT, Vilstrup H. Clinical course of alcoholic
liver cirrhosis: a Danish population-based cohort study. Hepatology 2010;51:1675-
1682.

Blei AT, C 6 rdoba J: Practice Parameters Committee of the American College of
Gastroenterology. Hepatic encephalopathy. Am ] Gastroenterol 2001:96:1968-1976.

Ferenci P, Lockwood A, Mullen K, Tarter R, Weissenborn K, Blei AT. Hepatic
encephalopathy--definition, nomenclature, diagnosis, and quantification: final
report of the working party at the 11th World Congresses of Gastroenterology,
Vienna, 1998. Hepatology 2002:35:716-721.

Vilstrup H, Amodio P, Bajaj ], et al. Hepatic encephalopathy in chronic liver disease:
2014 Practice Guideline by the American Association for the Study of Liver Diseases
and the European Association for the Study of the Liver. Hepatology 2014;60:715-
735.

Bajaj JS, Cordoba J, Mullen KD, et al. Review article: the design of clinical trials in
hepatic encephalopathy--an International Society for Hepatic Encephalopathy
and Nitrogen Metabolism (ISHEN) consensus statement. Aliment Pharmacol Ther

2011:33:739-747.

Saunders JB, Walters JR, Davies AP, Paton A. A 20-year prospective study of
cirrhosis. Br Med J (Clin Res Ed) 1981;282:263-266.

Jang JW, Choi JY, Kim YS, et al. Effects of virologic response to treatment on short-
and long-term outcomes of patients with chronic hepatitis b virus infection and
decompensated cirrhosis. Clin Gastroenterol Hepatol 2018;16:1954-1963.€3.

Jeong JH, Park IS, Kim DH, et al. CLIF-SOFA score and SIRS are independent
prognostic factors in patients with hepatic encephalopathy due to alcoholic liver
cirrhosis. Medicine (Baltimore) 2016;95:€3935.

Labenz C, Baron JS, Toenges G, et al. Prospective evaluation of the impact of covert
hepatic encephalopathy on quality of life and sleep in cirrhotic patients. Aliment
Pharmacol Ther 2018;48:313-321.

Delanty N, French JA, Labar DR, Pedley TA, Rowan AJ. Status epilepticus arising de
novo in hospitalized patients: an analysis of 41 patients. Seizure 2001;10:116-119.

Prabhakar S, Bhatia R. Management of agitation and convulsions in hepatic
encephalopathy. Indian J Gastroenterol 2003;22 Suppl 2:554-S58.

Ferenci P, Herneth A, Steindl P. Newer approaches to therapy of hepatic
encephalopathy. Semin Liver Dis 1996;16:329-338.

Bajaj JS, Wade JB, Sanyal AJ. Spectrum of neurocognitive impairment in cirrhosis:
Implications for the assessment of hepatic encephalopathy. Hepatology
2009;50:2014-2021.

Wijdicks EF. Hepatic encephalopathy. N Engl ] Med 2016;375:1660-1670.

Krieger D, Krieger S, Jansen O, Gass P, Theilmann L, Lichtnecker H. Manganese and
chronic hepatic encephalopathy. Lancet 1995;346:270-274.

84 Korean Association for the Study of the Liver



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Il Z+=lE

Davidson EA, Solomon P. The differentiation of delirium tremens from impending
hepatic coma. ] Ment Sci 1958:104:326-333.

James IM, Sampson D, Nashat S, Williams HS, Garassini M. Effect of induced
metabolic alkalosis in hepatic encephalopathy. Lancet 1969;2:1106-1108.

Yun BC, Kim WR. Hyponatremia in hepatic encephalopathy: an accomplice or
innocent bystander? Am J Gastroenterol 2009:104:1390-1391.

Ito S, Sakakibara R, Yoshiyama Y, Hattori T. Senile portosystemic hepatic
encephalopathy as a treatable dementia-like syndrome. ] Neurol 2004:251:1015-
1016.

Sutter R, Kaplan PW. Uncovering clinical and radiological associations of triphasic
waves in acute encephalopathy: a case-control study. Eur ] Neurol 2014:21:660-666.

Romero-G 6 mez M, Boza F, Garc 1 a-Valdecasas MS, Garc 1 a E, Aguilar-Reina J.
Subclinical hepatic encephalopathy predicts the development of overt hepatic
encephalopathy. Am J Gastroenterol 2001:96:2718-2723.

Amodio P, Montagnese S. Clinical neurophysiology of hepatic encephalopathy. ]
Clin Exp Hepatol 2015:5(Suppl 1):560-S68.

Van der Rijt CC, Schalm SW, De Groot GH, De Vlieger M. Objective measurement of
hepatic encephalopathy by means of automated EEG analysis. Electroencephalogr
Clin Neurophysiol 1984;57:423-426.

Marchetti P, D'Avanzo C, Orsato R, et al. Electroencephalography in patients with
cirrhosis. Gastroenterology 2011;141:1680-1689.e1-¢e2.

Ficker DM, Westmoreland BF, Sharbrough FW. Epileptiform abnormalities in hepatic
encephalopathy. ] Clin Neurophysiol 1997;14:230-234.

Olesen SS, Gram M, Jackson CD, et al. Electroencephalogram variability in patients
with cirrhosis associates with the presence and severity of hepatic encephalopathy.
] Hepatol 2016;65:517-523.

Sawhney IM, Verma PK, Dhiman RK, et al. Visual and auditory evoked responses in
acute severe hepatitis. ] Gastroenterol Hepatol 1997:12:554-559.

Moon JH, Jun DW, Yum MK, et al. Prolonged N200 is the early neurophysiologic

change in the patient with minimal hepatic encephalopathy. Scand J Gastroenterol
2014;49:604-610.
Lockwood AH. Blood ammonia levels and hepatic encephalopathy. Metab Brain Dis
2004;19:345-349.

Tapper EB, Jiang ZG, Patwardhan VR. Refining the ammonia hypothesis: a
physiology-driven approach to the treatment of hepatic encephalopathy. Mayo Clin
Proc 2015;90:646-658.

Rose CF. Ammonia-lowering strategies for the treatment of hepatic encephalopathy.
Clin Pharmacol Ther 2012:;92:321-331.

Kramer L, Tribl B, Gendo A, et al. Partial pressure of ammonia versus ammonia in
hepatic encephalopathy. Hepatology 2000;31:30-34.

Saleh A, Kamel L, Ghali A, Ismail A, El Khayat H. Serum levels of astroglial S100-
beta and neuron-specific enolase in hepatic encephalopathy patients. East Mediterr
Health ] 2007;13:1114-1123.

2019 CH3Ht5tS)



2

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

#HE TIZ 710|1=2fQ): YUT, ZHyk|

(F

|E
ri
]
oo
0%
ol

[= o b s i

Fessel JM, Conn HO. Analysis of the causes and prevention of hepatic coma.
Gastroenterology 1972:62:191.

Acharya C, Bajaj JS. Current management of hepatic encephalopathy. Am J
Gastroenterol 2018;113:1600-1612.

Hong SI, Hong KP, Lee SH. Clinical observations of hepatic encephalopathy. J
Korean Acad Fam Med 1991;12:58-64.

Paik YH, Lee KS, Han KH, et al. Comparison of rifaximin and lactulose for the
treatment of hepatic encephalopathy: a prospective randomized study. Yonsei Med

] 2005;46:399-407.

Suk KT, Baik SK, Yoon JH, et al. Revision and update on clinical practice guideline
for liver cirrhosis. Korean J Hepatol 2012;18:1-21.

Uribe M, Campollo O, Vargas F, et al. Acidifying enemas (lactitol and lactose) vs.
nonacidifying enemas (tap water) to treat acute portal-systemic encephalopathy: a
double-blind, randomized clinical trial. Hepatology 1987;7:639-643.

Als-Nielsen B, Gluud LL, Gluud C. Nonabsorbable disaccharides for hepatic
encephalopathy. Cochrane Database Syst Rev 2004:(2):CD003044.

Gluud LL, Vilstrup H, Morgan MY. Nonabsorbable disaccharides for hepatic
encephalopathy: a systematic review and meta-analysis. Hepatology 2016,64:908-
922.

Morgan MY, Hawley KE. Lactitol vs. lactulose in the treatment of acute hepatic
encephalopathy in cirrhotic patients: a double-blind, randomized trial. Hepatology
1987,7:1278-1284.

Kersh ES, Rifkin H. Lactulose enemas. Ann Intern Med 1973;78:81-84.

Uribe M, Berthier JM, Lewis H, et al. Lactose enemas plus placebo tablets vs.
neomycin tablets plus starch enemas in acute portal systemic encephalopathy. A
double-blind randomized controlled study. Gastroenterology 1981;81:101-106.

Bucci L, Palmieri GC. Double-blind, double-dummy comparison between treatment
with rifaximin and lactulose in patients with medium to severe degree hepatic
encephalopathy. Curr Med Res Opin 1993;13:109-118.

Patidar KR, Bajaj JS. Antibiotics for the treatment of hepatic encephalopathy. Metab
Brain Dis 2013;28:307-312.

Mas A, Rod & s ], Sunyer L, et al. Comparison of rifaximin and lactitol in the
treatment of acute hepatic encephalopathy: results of a randomized, double-blind,
double-dummy, controlled clinical trial. ] Hepatol 2003;38:51-58.

Fera G, Agostinacchio F, Nigro M, Schiraldi O, Ferrieri A. Rifaximin in the treatment
of hepatic encephalopathy. Eur J Clin Res 1993:4:57-66.

Massa P, Vallerino F, Dodero M. Treatment of hepatic encephalopathy with
rifaximin: double blind, double dummy study versus lactulose. Eur J Clin Res
1993;4:7-18.

Kimer N, Krag A, Mgller S, Bendtsen F, Gluud LL. Systematic review with meta-

analysis: the effects of rifaximin in hepatic encephalopathy. Aliment Pharmacol
Ther 2014;40:123-132.

Sharma BC, Sharma P, Lunia MK, Srivastava S, Goyal R, Sarin SK. A randomized,

86 Korean Association for the Study of the Liver



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Il Z+=lE

double-blind, controlled trial comparing rifaximin plus lactulose with lactulose alone
in treatment of overt hepatic encephalopathy. Am J Gastroenterol 2013;108:1458-
1463.

Phongsamran PV, Kim JW, Cupo Abbott J, Rosenblatt A. Pharmacotherapy for
hepatic encephalopathy. Drugs 2010;70:1131-1148.

Butterworth RF, Kircheis G, Hilger N, McPhail MJW. Efficacy of l-ornithine
l-aspartate for the treatment of hepatic encephalopathy and hyperammonemia in
cirrhosis: systematic review and meta-analysis of randomized controlled trials. J Clin
Exp Hepatol 2018;8:301-313.

Kircheis G, Nilius R, Held C, et al. Therapeutic efficacy of L-ornithine-L-aspartate
infusions in patients with cirrhosis and hepatic encephalopathy: results of a
placebo-controlled, double-blind study. Hepatology 1997;25:1351-1360.

Sidhu SS, Sharma BC, Goyal O, Kishore H, Kaur N. L-ornithine L-aspartate in bouts
of overt hepatic encephalopathy. Hepatology 2018;67:700-710.

Stauch S, Kircheis G, Adler G, et al. Oral L-ornithine-L-aspartate therapy of chronic
hepatic encephalopathy: results of a placebo-controlled double-blind study. J
Hepatol 1998:28:856-864.

Poo JL, G 6 ngora ], S a nchez-Avila F, et al. Efficacy of oral L-ornithine-L-aspartate
in cirrhotic patients with hyperammonemic hepatic encephalopathy. Results of a
randomized, lactulose-controlled study. Ann Hepatol 2006;5:281-288.

Song KH, Kim MS, Han KH, et al. Prospective study on efficacy of oral supplement
of branched-chain amino acid granules on the nutritional status of the cirrhotics.
Korean ] Hepatol 2001:7:432-438.

Leise MD, Poterucha JJ, Kamath PS, Kim WR. Management of hepatic
encephalopathy in the hospital. Mayo Clin Proc 2014:89:241-253.

Gluud LL, Dam G, Borre M, et al. Lactulose, rifaximin or branched chain amino
acids for hepatic encephalopathy: what is the evidence? Metab Brain Dis
2013;28:221-225.

Gluud LL, Dam G, Borre M, et al. Oral branched-chain amino acids have a
beneficial effect on manifestations of hepatic encephalopathy in a systematic review
with meta-analyses of randomized controlled trials. ] Nutr 2013:143:1263-1268.

Gluud LL, Dam G, Les I, et al. Branched-chain amino acids for people with hepatic
encephalopathy. Cochrane Database Syst Rev 2017:5:CD001939.

Naylor CD, O'Rourke K, Detsky AS, Baker JP. Parenteral nutrition with branched-
chain amino acids in hepatic encephalopathy. A meta-analysis. Gastroenterology
1989:97:1033-1042.

Sort P, Navasa M, Arroyo V, et al. Effect of intravenous albumin on renal impairment
and mortality in patients with cirrhosis and spontaneous bacterial peritonitis. N
Engl ] Med 1999:341:403-409.

Caraceni P, Riggio O, Angeli P, et al. Long-term albumin administration in
decompensated cirrhosis (ANSWER): an open-label randomised trial. Lancet
2018;391:2417-2429.

Sim 6 n-Talero M, Garc 7 a-Martinez R, Torrens M, et al. Effects of intravenous

2019 CH3Ht5tS)

87



2

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

#HE TIZ 710|1=2fQ): YUT, ZHyk|

(F

|E
ri
]
oo
0%
ol

[= o b s i

albumin in patients with cirrhosis and episodic hepatic encephalopathy: a
randomized double-blind study. ] Hepatol 2013;59:1184-1192.

Sharma BC, Singh J, Srivastava S, et al. Randomized controlled trial comparing
lactulose plus albumin versus lactulose alone for treatment of hepatic
encephalopathy. ] Gastroenterol Hepatol 2017:32:1234-1239.

Rahimi RS, Singal AG, Cuthbert JA, Rockey DC. Lactulose vs polyethylene glycol
3350--electrolyte solution for treatment of overt hepatic encephalopathy: the HELP
randomized clinical trial. JAMA Intern Med 2014:174:1727-1733.

Goulenok C, Bernard B, Cadranel JF, et al. Flumazenil vs. placebo in hepatic
encephalopathy in patients with cirrhosis: a meta-analysis. Aliment Pharmacol Ther
2002;16:361-372.

Malaguarnera M, Pistone G, Elvira R, Leotta C, Scarpello L, Liborio R. Effects
of L-carnitine in patients with hepatic encephalopathy. World J Gastroenterol
2005:11:7197-7202.

Sushma S, Dasarathy S, Tandon RK, Jain S, Gupta S, Bhist MS. Sodium benzoate in
the treatment of acute hepatic encephalopathy: a double-blind randomized trial.
Hepatology 1992:16:138-144.

Stewart CA, Malinchoc M, Kim WR, Kamath PS. Hepatic encephalopathy as
a predictor of survival in patients with end-stage liver disease. Liver Transpl
2007;13:1366-1371.

Bustamante J, Rimola A, Ventura PJ, et al. Prognostic significance of hepatic
encephalopathy in patients with cirrhosis. ] Hepatol 1999;30:890-895.

Sharma BC, Sharma P, Agrawal A, Sarin SK. Secondary prophylaxis of hepatic

encephalopathy: an open-label randomized controlled trial of lactulose versus
placebo. Gastroenterology 2009;137:885-891, 891.el.

Als-Nielsen B, Gluud LL, Gluud C. Non-absorbable disaccharides for hepatic
encephalopathy: systematic review of randomised trials. BMJ 2004:328:1046.

Morgan MY, Hawley KE, Stambuk D. Lactitol versus lactulose in the treatment of
chronic hepatic encephalopathy. A double-blind, randomised, cross-over study. J
Hepatol 1987:4:236-244.

Vlachogiannakos J, Viazis N, Vasianopoulou P, Vafiadis I, Karamanolis DG, Ladas
SD. Long-term administration of rifaximin improves the prognosis of patients with
decompensated alcoholic cirrhosis. ] Gastroenterol Hepatol 2013;28:450-455.

Bass NM, Mullen KD, Sanyal A, et al. Rifaximin treatment in hepatic encephalopathy.
N Engl ] Med 2010;362:1071-108]1.

Mullen KD, Sanyal AJ, Bass NM, et al. Rifaximin is safe and well tolerated for
long-term maintenance of remission from overt hepatic encephalopathy. Clin
Gastroenterol Hepatol 2014;12:1390-1397.

Kang SH, Lee YB, Lee JH, et al. Rifaximin treatment is associated with reduced risk
of cirrhotic complications and prolonged overall survival in patients experiencing
hepatic encephalopathy. Aliment Pharmacol Ther 2017:46:845-855.

Neff GW, Jones M, Jonas M, et al. Lack of Clostridium difficile infection in patients
treated with rifaximin for hepatic encephalopathy: a retrospective analysis. ] Clin

88 Korean Association for the Study of the Liver



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Il Z+=lE

Gastroenterol 2013;47:188-192.

Park JG, Tak WY, Park SY, et al. Effects of branched-chain amino acids (BCAAs)
on the progression of advanced liver disease: a Korean nationwide, multicenter,
retrospective, observational, cohort study. Medicine (Baltimore) 2017;96:e6580.

Varakanahalli S, Sharma BC, Srivastava S, Sachdeva S, Dahale AS. Secondary
prophylaxis of hepatic encephalopathy in cirrhosis of liver: a double-blind
randomized controlled trial of L-ornithine L-aspartate versus placebo. Eur ]
Gastroenterol Hepatol 2018;30:951-958.

Goh ET, Stokes CS, Sidhu SS, Vilstrup H, Gluud LL, Morgan MY. L-ornithine
L-aspartate for prevention and treatment of hepatic encephalopathy in people with
cirrhosis. Cochrane Database Syst Rev 2018;5:CD012410.

Garrido M, Turco M, Formentin C, et al. An educational tool for the prophylaxis of
hepatic encephalopathy. BMJ Open Gastroenterol 2017:4:e000161.

Nardelli S, Lattanzi B, Torrisi S, et al. Sarcopenia is risk factor for development
of hepatic encephalopathy after transjugular intrahepatic portosystemic shunt
placement. Clin Gastroenterol Hepatol 2017:15:934-936.

Lucero C, Verna EC. The role of sarcopenia and frailty in hepatic encephalopathy
management. Clin Liver Dis 2015;19:507-528.

Hanai T, Shiraki M, Nishimura K, et al. Sarcopenia impairs prognosis of patients
with liver cirrhosis. Nutrition 2015;31:193-199.

Montano-Loza AJ, Meza-Junco J, Prado CM, et al. Muscle wasting is associated with
mortality in patients with cirrhosis. Clin Gastroenterol Hepatol 2012;10:166-173,
173.el.

Tandon P, Ney M, Irwin I, et al. Severe muscle depletion in patients on the liver
transplant wait list: its prevalence and independent prognostic value. Liver Transpl
2012;18:1209-1216.

European Association of the Study of the Liver. EASL clinical practice guidelines on
nutrition in chronic liver disease. ] Hepatol 2019;70:172-193.

Tsien CD, McCullough AJ, Dasarathy S. Late evening snack: exploiting a period of
anabolic opportunity in cirrhosis. ] Gastroenterol Hepatol 2012;27:430-441.

Berzigotti A, Saran U, Dufour JF. Physical activity and liver diseases. Hepatology
2016:63:1026-1040.

Garc 1 a-Pag a n JC, Santos C, Barber a JA, et al. Physical exercise increases portal
pressure in patients with cirrhosis and portal hypertension. Gastroenterology
1996;111:1300-1306.

Qiu J, Thapaliya S, Runkana A, et al. Hyperammonemia in cirrhosis induces
transcriptional regulation of myostatin by an NF-xB-mediated mechanism. Proc
Natl Acad Sci U S A 2013;110:18162-18167.

Nishikawa H, Enomoto H, Ishii A, et al. Elevated serum myostatin level is associated
with worse survival in patients with liver cirrhosis. ] Cachexia Sarcopenia Muscle

2017:8:915-925.

Rom a n E, Garc 1 a-Galcer a n C, Torrades T, et al. Effects of an exercise programme
on functional capacity, bBody composition and risk of falls in patients with

2019 CH3Ht5tS)

89



2

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

#HE TIZ 710|1=2fQ): YUT, ZHyk|

(F

|E
ri
]
oo
0%
ol

[= o b s i

cirrhosis: a randomized clinical trial. PLoS One 2016;11:e0151652.

Hartmann IJ, Groeneweg M, Quero JC, et al. The prognostic significance of
subclinical hepatic encephalopathy. Am J Gastroenterol 2000,95:2029-2034.

Saxena N, Bhatia M, Joshi YK, Garg PK, Dwivedi SN, Tandon RK.
Electrophysiological and neuropsychological tests for the diagnosis of subclinical
hepatic encephalopathy and prediction of overt encephalopathy. Liver 2002:22:190-
197.

Prasad S, Dhiman RK, Duseja A, Chawla YK, Sharma A, Agarwal R. Lactulose
improves cognitive functions and health-related quality of life in patients with
cirrhosis who have minimal hepatic encephalopathy. Hepatology 2007;45:549-559.

Sidhu SS, Goyal O, Mishra BP, Sood A, Chhina RS, Soni RK. Rifaximin improves
psychometric performance and health-related quality of life in patients with
minimal hepatic encephalopathy (the RIME Trial). Am J Gastroenterol 2011;106:307-
316.

Bajaj JS, Saeian K, Verber MD, et al. Inhibitory control test is a simple method
to diagnose minimal hepatic encephalopathy and predict development of overt
hepatic encephalopathy. Am J Gastroenterol 2007;102:754-760.

Campagna F, Montagnese S, Ridola L, et al. The animal naming test: an easy tool for
the assessment of hepatic encephalopathy. Hepatology 2017:66:198-208.

Maharshi S, Sharma BC, Sachdeva S, Srivastava S, Sharma P. Efficacy of nutritional
therapy for patients with cirrhosis and minimal hepatic encephalopathy in a
randomized trial. Clin Gastroenterol Hepatol 2016:14:454-460.e3; quiz €33.

Dhiman RK, Kurmi R, Thumburu KK, et al. Diagnosis and prognostic significance
of minimal hepatic encephalopathy in patients with cirrhosis of liver. Dig Dis Sci
2010;55:2381-2390.

Seo YS, Yim SY, Jung JY, et al. Psychometric hepatic encephalopathy score for the
detection of minimal hepatic encephalopathy in Korean patients with liver cirrhosis.
] Gastroenterol Hepatol 2012;27:1695-1704.

Patidar KR, Bajaj JS. Covert and overt hepatic encephalopathy: diagnosis and
management. Clin Gastroenterol Hepatol 2015;13:2048-2061.

Groeneweg M, Quero JC, De Bruijn I, et al. Subclinical hepatic encephalopathy
impairs daily functioning. Hepatology 1998;28:45-49.

Roman E, C 6 rdoba J, Torrens M, et al. Minimal hepatic encephalopathy is associated
with falls. Am J Gastroenterol 2011;106:476-482.

Soriano G, Rom a n E, C 6 rdoba ], et al. Cognitive dysfunction in cirrhosis is
associated with falls: a prospective study. Hepatology 2012;55:1922-1930.

Bajaj JS, Wade JB, Gibson DP, et al. The multi-dimensional burden of cirrhosis
and hepatic encephalopathy on patients and caregivers. Am J Gastroenterol
2011:106:1646-1653.

Ampuero ], Sim 6 n M, Montoli G C, et al. Minimal hepatic encephalopathy and

critical flicker frequency are associated with survival of patients with cirrhosis.
Gastroenterology 2015:149:1483-1489.

Patidar KR, Thacker LR, Wade JB, et al. Covert hepatic encephalopathy is

90 Korean Association for the Study of the Liver



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Il Z+=lE

independently associated with poor survival and increased risk of hospitalization.
Am ] Gastroenterol 2014:109:1757-1763.

Schomerus H, Hamster W. Neuropsychological aspects of portal-systemic
encephalopathy. Metab Brain Dis 1998;13:361-377.

Weissenborn K, Ennen JC, Schomerus H, R 1 ckert N, Hecker H. Neuropsychological
characterization of hepatic encephalopathy. ] Hepatol 2001;34:768-773.

Amodio P, Campagna F, Olianas S, et al. Detection of minimal hepatic
encephalopathy: normalization and optimization of the Psychometric Hepatic
Encephalopathy Score. A neuropsychological and quantified EEG study. ] Hepatol
2008:49:346-353.

Badea MA, Drug VL, Dranga M, et al. Diagnosis of minimal hepatic encephalopathy
in a tertiary care center from eastern Romania: validation of the psychometric
hepatic encephalopathy score (PHES). Metab Brain Dis 2016:31:1463-1471.

Duarte-Rojo A, Estradas J, Hern a ndez-Ramos R, Ponce-de-Le 6 n S, C 6 rdoba ],
Torre A. Validation of the psychometric hepatic encephalopathy score (PHES)
for identifying patients with minimal hepatic encephalopathy. Dig Dis Sci
2011:56:3014-3023.

Li SW, Wang K, Yu YQ, Wang HB, Li YH, Xu JM. Psychometric hepatic
encephalopathy score for diagnosis of minimal hepatic encephalopathy in China.
World ] Gastroenterol 2013:19:8745-8751.

Romero-G 6 mez M, C 6 rdoba J, Jover R, et al. Value of the critical flicker frequency
in patients with minimal hepatic encephalopathy. Hepatology 2007:45:879-885.

Jeong JY, Jun DW, Bai D, et al. Validation of a paper and pencil test battery for
the diagnosis of minimal hepatic encephalopathy in Korea. ] Korean Med Sci
2017;32:1484-1490.

HELIOS study group. Integrated diagnostic website for covert hepatic
encephalopathy. HELIOS study group site, <http://encephalopathy.or.kr/
inspection). Assessed 2018.10.02.

Bajaj JS, Hafeezullah M, Franco J, et al. Inhibitory control test for the diagnosis of
minimal hepatic encephalopathy. Gastroenterology 2008;135:1591-1600.e1.

Bajaj JS, Thacker LR, Heuman DM, et al. The stroop smartphone application is a
short and valid method to screen for minimal hepatic encephalopathy. Hepatology
2013;58:1122-1132.

Bajaj JS, Heuman DM, Sterling RK, et al. Validation of encephalApp, smartphone-
based stroop test, for the diagnosis of covert hepatic encephalopathy. Clin
Gastroenterol Hepatol 2015:13:1828-1835.e1.

Allampati S, Duarte-Rojo A, Thacker LR, et al. Diagnosis of minimal hepatic
encephalopathy using stroop encephalApp: a multicenter US-based, norm-based
study. Am J Gastroenterol 2016;111:78-86.

Yoon EL, Jun DW, Jeong JY, et al. Validation of the Korean Stroop Test in Diagnosis
of Minimal Hepatic Encephalopathy. Sci Rep. 2019 May 29:9(1):8027-4.

Guerit JM, Amantini A, Fischer C, et al. Neurophysiological investigations of hepatic
encephalopathy: ISHEN practice guidelines. Liver Int 2009;29:789-796.

2019 CH3Ht5tS)

91



ZHA

—-O

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

#HE TIZ 710|1=2fQ): YUT, ZHyk|

(F

|E
ri
]
oo
0%
ol

[= o b s i

Kircheis G, Wettstein M, Timmermann L, Schnitzler A, Hiussinger D. Critical flicker
frequency for quantification of low-grade hepatic encephalopathy. Hepatology

2002:35:357-360.

Torlot FJ, McPhail MJ, Taylor-Robinson SD. Meta-analysis: the diagnostic accuracy
of critical flicker frequency in minimal hepatic encephalopathy. Aliment Pharmacol

Ther 2013;37:527-536.

Labenz C, Beul L, Toenges G, et al. Validation of the simplified Animal Naming Test
as primary screening tool for the diagnosis of covert hepatic encephalopathy. Eur J
Intern Med 2019:60:96-100.

Nabi E, Thacker LR, Wade JB, et al. Diagnosis of covert hepatic encephalopathy
without specialized tests. Clin Gastroenterol Hepatol 2014;12:1384-1389.e2.

Li W, Li N, Wang R, Li Q, Wu H. Interferon gamma, interleukin-6, and -17a levels
were correlated with minimal hepatic encephalopathy in HBV patients. Hepatol Int
2015:9:218-223.

Montoliu C, Piedrafita B, Serra MA, et al. IL-6 and IL-18 in blood may discriminate

cirrhotic patients with and without minimal hepatic encephalopathy. J Clin
Gastroenterol 2009:43:272-279.

Wu H, Li N, Jin R, et al. Cytokine levels contribute to the pathogenesis of minimal
hepatic encephalopathy in patients with hepatocellular carcinoma via STAT?3
activation. Sci Rep 2016;6:18528.

Felipo V, Urios A, Valero P, et al. Serum nitrotyrosine and psychometric tests as
indicators of impaired fitness to drive in cirrhotic patients with minimal hepatic
encephalopathy. Liver Int 2013:33:1478-1489.

Montoliu C, Cauli O, Urios A, et al. 3-nitro-tyrosine as a peripheral biomarker of
minimal hepatic encephalopathy in patients with liver cirrhosis. Am J Gastroenterol

2011;106:1629-1637.

Montagnese S, Balistreri E, Schiff S, et al. Covert hepatic encephalopathy: agreement
and predictive validity of different indices. World J Gastroenterol 2014;20:15756-
15762.

Montagnese S, Biancardi A, Schiff S, et al. Different biochemical correlates for
different neuropsychiatric abnormalities in patients with cirrhosis. Hepatology

2011:53:558-5606.

Henderson PK, Herrera JL. Should we treat minimal/covert hepatic encephalopathy,
and with what? Clin Liver Dis 2015;19:487-495.

Luo M, Li L, Lu CZ, Cao WK. Clinical efficacy and safety of lactulose for minimal
hepatic encephalopathy: a meta-analysis. Eur ] Gastroenterol Hepatol 2011;23:1250-
1257.

Bajaj JS, Saeian K, Christensen KM, et al. Probiotic yogurt for the treatment of
minimal hepatic encephalopathy. Am J Gastroenterol 2008;103:1707-1715.

Liu Q, Duan ZP, Ha DK, Bengmark S, Kurtovic J, Riordan SM. Synbiotic modulation
of gut flora: effect on minimal hepatic encephalopathy in patients with cirrhosis.

Hepatology 2004:39:1441-1449.
Saab S, Suraweera D, Au J, Saab EG, Alper TS, Tong M]J. Probiotics are helpful

92 Korean Association for the Study of the Liver



145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Il Z+=lE

in hepatic encephalopathy: a meta-analysis of randomized trials. Liver Int

2016;36:986-993.

Viramontes Horner D, Avery A, Stow R. The effects of probiotics and symbiotics on
risk factors for hepatic encephalopathy: a systematic review. J Clin Gastroenterol
2017:51:312-323.

Bajaj JS, Pinkerton SD, Sanyal AJ, Heuman DM. Diagnosis and treatment of minimal
hepatic encephalopathy to prevent motor vehicle accidents: a cost-effectiveness
analysis. Hepatology 2012;55:1164-1171.

Sidhu SS, Goyal O, Parker RA, Kishore H, Sood A. Rifaximin vs. lactulose in
treatment of minimal hepatic encephalopathy. Liver Int 2016:36:378-385.

Mittal VV, Sharma BC, Sharma P, Sarin SK. A randomized controlled trial comparing
lactulose, probiotics, and L-ornithine L-aspartate in treatment of minimal hepatic
encephalopathy. Eur J Gastroenterol Hepatol 2011;23:725-732.

Les I, Doval E, Garc T a-Mart 1 nez R, et al. Effects of branched-chain amino acids
supplementation in patients with cirrhosis and a previous episode of hepatic
encephalopathy: a randomized study. Am ] Gastroenterol 2011;106:1081-1088.

Malaguarnera M, Bella R, Vacante M, et al. Acetyl-L-carnitine reduces depression
and improves quality of life in patients with minimal hepatic encephalopathy. Scand
J Gastroenterol 2011;46:750-759.

Malaguarnera M, Gargante MP, Cristaldi E, et al. Acetyl-L-carnitine treatment in
minimal hepatic encephalopathy. Dig Dis Sci 2008;53:3018-3025.

Younossi ZM, Boparai N, Price LL, Kiwi ML, McCormick M, Guyatt G. Health-related
quality of life in chronic liver disease: the impact of type and severity of disease. Am
J Gastroenterol 2001;96:2199-2205.

Arguedas MR, DeLawrence TG, McGuire BM. Influence of hepatic encephalopathy
on health-related quality of life in patients with cirrhosis. Dig Dis Sci 2003;48:1622-
1626.

Ries ML, Jabbar BM, Schmitz TW, et al. Anosognosia in mild cognitive impairment:
relationship to activation of cortical midline structures involved in self-appraisal. ]
Int Neuropsychol Soc 2007;13:450-461.

Bao 7], Qiu DK, Ma X, et al. Assessment of health-related quality of life in Chinese
patients with minimal hepatic encephalopathy. World ] Gastroenterol 2007:13:3003-
3008.

Les I, Doval E, Flavia M, et al. Quality of life in cirrhosis is related to potentially
treatable factors. Eur ] Gastroenterol Hepatol 2010;22:221-227.

Schomerus H, Hamster W. Quality of life in cirrhotics with minimal hepatic
encephalopathy. Metab Brain Dis 2001:16:37-41.

Wunsch E, Szymanik B, Post M, Marlicz W, Myd 1 owska M, Milkiewicz P. Minimal
hepatic encephalopathy does not impair health-related quality of life in patients
with cirrhosis: a prospective study. Liver Int 2011;31:980-984.

Patrick DL, Deyo RA. Generic and disease-specific measures in assessing health
status and quality of life. Med Care 1989;27(3 Suppl):S217-5232.

Garratt A, Schmidt L, Mackintosh A, Fitzpatrick R. Quality of life measurement:

2019 CH3Ht5tS)

93



2

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

#HE TIZ 710|1=2fQ): YUT, ZHyk|

(F

|E
ri
]
oo
0%
ol

[= o b s i

bibliographic study of patient assessed health outcome measures. BMJ
2002:324:1417.

Bergner M, Bobbitt RA, Carter WB, Gilson BS. The sickness impact profile:
development and final revision of a health status measure. Med Care 1981;19:787-
805.

Hunt SM, McEwen J, McKenna SP. Measuring health status: a new tool for clinicians
and epidemiologists. J R Coll Gen Pract 1985:35:185-188.

Brazier J, Roberts J, Deverill M. The estimation of a preference-based measure of
health from the SF-36. ] Health Econ 2002:21:271-292.

Younossi ZM, Guyatt G, Kiwi M, Boparai N, King D. Development of a disease
specific questionnaire to measure health related quality of life in patients with
chronic liver disease. Gut 1999;45:295-300.

Gralnek IM, Hays RD, Kilbourne A, et al. Development and evaluation of the Liver
Disease Quality of Life instrument in persons with advanced, chronic liver disease--
the LDQOL 1.0. Am J Gastroenterol 2000;95:3552-3565.

Kanwal F, Spiegel BM, Hays RD, et al. Prospective validation of the short form liver
disease quality of life instrument. Aliment Pharmacol Ther 2008;28:1088-1101.

van der Plas SM, Hansen BE, de Boer JB, et al. The liver disease symptom index 2.0;
validation of a disease-specific questionnaire. Qual Life Res 2004:13:1469-1481.

Mullen KD. Review of the final report of the 1998 Working Party on definition,
nomenclature and diagnosis of hepatic encephalopathy. Aliment Pharmacol Ther
2007:25 Suppl 1:11-16.

Ortiz M, Jacas C, C 6 rdoba J. Minimal hepatic encephalopathy: diagnosis, clinical
significance and recommendations. ] Hepatol 2005:42 Suppl:S45-S53.

Moscucci F, Nardelli S, Pentassuglio I, et al. Previous overt hepatic encephalopathy
rather than minimal hepatic encephalopathy impairs health-related quality of life in
cirrhotic patients. Liver Int 2011:31:1505-1510.

Bajaj JS, Ananthakrishnan AN, McGinley EL, Hoffmann RG, Brasel KJ. Deleterious
effect of cirrhosis on outcomes after motor vehicle crashes using the nationwide
inpatient sample. Am ] Gastroenterol 2008;103:1674-1681.

Bajaj JS, Hafeezullah M, Hoffmann RG, Saeian K. Minimal hepatic encephalopathy:
a vehicle for accidents and traffic violations. Am ] Gastroenterol 2007;102:1903-
1909.

Marottoli RA, Cooney LM Jr, Wagner R, Doucette J, Tinetti ME. Predictors of
automobile crashes and moving violations among elderly drivers. Ann Intern Med

1994:121:842-846.
Wein C, Koch H, Popp B, Oehler G, Schauder P. Minimal hepatic encephalopathy
impairs fitness to drive. Hepatology 2004;39:739-745.

Martino ME, Romero-Vives M, Fern a ndez-Lorente ], De Vicente E, B a rcena
R, Gaztelu JM. Sleep electroencephalogram alterations disclose initial stage of
encephalopathy. Methods Find Exp Clin Pharmacol 2002;24 Suppl D:119-122.

Bianchi G, Marchesini G, Nicolino F, et al. Psychological status and depression in
patients with liver cirrhosis. Dig Liver Dis 2005;37:593-600.

94 Korean Association for the Study of the Liver



177.

178.

179.

180.

181.

182.

Il Z+=lE

Mostacci B, Ferlisi M, Baldi Antognini A, et al. Sleep disturbance and daytime
sleepiness in patients with cirrhosis: a case control study. Neurol Sci 2008;29:237-
240.

Wells KB, Stewart A, Hays RD, et al. The functioning and well-being of depressed
patients. Results from the Medical Outcomes Study. JAMA 1989;262:914-919.

Marchesini G, Bianchi G, Amodio P, et al. Factors associated with poor health-
related quality of life of patients with cirrhosis. Gastroenterology 2001;120:170-178.

Sanyal A, Younossi ZM, Bass NM, et al. Randomised clinical trial: rifaximin improves
health-related quality of life in cirrhotic patients with hepatic encephalopathy - a
double-blind placebo-controlled study. Aliment Pharmacol Ther 2011;34:853-861.
Ong JP, Oehler G, Kr ii ger-Jansen C, Lambert-Baumann J, Younossi ZM. Oral
L-ornithine-L-aspartate improves health-related quality of life in cirrhotic patients
with hepatic encephalopathy: an open-label, prospective, multicentre observational
study. Clin Drug Investig 2011;31:213-220.

Davies MG, Rowan MJ, Feely J. EEG and event related potentials in hepatic
encephalopathy. Metab Brain Dis 1991;6:175-186.

2019 CH3Ht5tS)



12 710|=3Ql:
& 70|=2f2l I At

20054 118 o
20114 128 tfsizisls] 79w
201949 6¥ disizists] 7HHS A= 7}015‘1}%1: Xé“li%, x5 9 A

9/245) T4 2 0JALE| B9

OME:  Hm

ol HMOIA: 7144

Hyoies: A

Ael: AEIRHD, BHARAHD), ARAHER),

AR 979), BLAAHD), AAH(HHR ),

97| SCR ), SEARAED), A5, AAEEER),
O QUHWR), FLARHE), ARAXHZ)

>

N7

—

FlEo H
AAYEHZA): A2 H 7hol=2kel F2
A (A= d): 7tol=2tel #4 H F
AR @) T AL, A AT A, AR A W Y oY
AYAET7FEHA): A= R _%%é oy
olFHI(AE): #4 A=HUF
ASACRA): A= R{ AEE 9
A7E R H): AR %ﬁé I, 718t Ul 2 SRS du &8
AR ) A
WFHEAFIH): S H =
A2AAEH): T B9, =T AL A

:(ﬂl :l
HHN'
ﬁ
Fru
s
=2
e
ek
of,

96 Korean Association for the Study of the Liver



SR 1, 2019 CHERISIS] 2 FIZ 710|S2l0k HUS ZHpS I B B T2 Jjol=2iol JHE Zat
A AEHF): 735 A
ARA(BAYH): 735 A=
SZACIEYA): 84 1H3HS
Ag2EH): x5 A 419 A
3|9
20183 63 8Y 12} /Hg 93] (H3HAIEH3] ARA)
20189 7813 22 /N8 93] (H3HAEH3] ARRA)
20184 8& 16 3% /ALY (FHTFHTL A2EY FLE)
20184 9F 14 4% 7IA L3 (HeIeH3] AHEA)
20184 9% 28Y  5xF A A3 (HIFEHS] AFREA])
2018 102 19 62 7193 (14 A%, A= 2HEsd)
20184 118 162 72+ /189143 (Hezsts] A4l
2018E 128 21 82k i 143 (HIXE3] AFEA
20199 18259 9z} /N5 QA3 (HeHrsts] ARRLAD)
20194 2% 9 2} Y FH| YUY
EA A4 HE 9 7, SHFHSTT A2HD)
20194 2g€16Y 104} 183
QA 93%, A5 ZE EY 270l Ax5H)

20194 38 22¢!
A29l9)

s

s=@HEIH), AZF(EHFA), WA

dhakrste] 4293 A (LU IESE)

), &4

(R, LHTHALIY), olAQIAIH), o BB HE o),

HEACIELel), A9

20194
20194
20194
20194
20194

Eodfj) @ L ota)
112 7178 9198 (@tziats] AHe4)
digziets] 243 73] (M2ortdd)
ietztets] ojAts] 5l

tieztels] EAska oM Ex
7rol=kel
A

oR M

]:l
U

2019 CHak

IS

tS

% Clinical and Molecular Hepatology



Al

N
o
of

A7

AdL2:
ST A
A7) H:
A5zt

HAE:

L,

2 ol
£ rlo o
r_>ta

rie

2!

=
03
40

[B2| YIES2 £IZ 2149 OlsH2A 45 &
FHFY T A7, = BMS, T Gilead, FOFST, F3F,
& T

GE healthcare, A4 233}, IH=BMS, ALA %k, ABAF FAAT,
gt BMS, 3=+ MSD, $H= Gilead, 5°}ST, t-3A419F 4 7],
A zg0 A9

RFY, FGFE, AA Y, e Gilead, BOIST, 4ALA|F,
t-gA2k, 229, Abbvie, 3 MSD 3¢ 7o

APRIA|2F, 331 T A, gt BMS, 3=t Gilead, 01T,

o

A LA, SOIST, 4, AEFZ, th-3A<F, 3= BMS,

o OKJ 29, o
o rld o
ofl

7979
Saekal, 5 BMS, T Gilead, SOIST, BSAIOF, ALAIF,
Hlobll $9 47, FAF, T3 BMS, 2% Gilead, FOIST,
ASHAIF, B3 AF T2 3

98 Korean Association for the Study of the Liver



2019 LhEIZIELS| 22 FI2 JH0|=afol:
ZHelE W P21 S FIZ Jt0|Satel HIALY

X - (=]

2. WA AR AEAMRLE A FUASF} 2 HUFE TE 1)
E5alv] A% 452 woldct (B1)
5 AR W A% AEE A5 91, 4 S A
= 2-3d 3t L1-2

m
O
fru
=
£ g
o5 o
I
oN,
rE
oN
1,0_,
b
9
>

9 Rl et 248 4 9Ik. (B1)
MEHUWS v o K oy

1. A= WFo] B0 ARtS Sl 7185 A 7HEgo] Hgt A=2<l
A= AR AD

2. AT WR7} gl SAtolA AR T o2 13t A=A HERc
Al(propranolol T+ nadolol) AF8-2 HAE ] ek}, (A1)

3. £9 93o] A &2 A2 A=ANF 1Y a2 {5l vl HERRt
A (propranolol E+= nadolol) E+= carvedilol9] AFE-S 11&3 4= QlTh.

1. &S YERAZT} Qi ZPIHE B 2 TAFLENREA 7
B, WA AAH)9 A 258S Asl] 918 e e

ok

(propranolol = nadolol) AF8-& 1&gt} (B1) HIERAFEAl= o4 Al 4

2019 CHst7tsts

g0



7k 29 55-603]9f o] & wi7kA] 2-3% 7HF 02 2E3it
2. E A=AWRTL Sl IS FAOIA 2582 st s B9 A
EFXIEHA] (propranolol E+= nadolol), carvedilol AR = WA Fd
2% A Ao, (A HAHA HexgA|er WA Aus 2%
3

FABE 72T 4 Ut (B2)

24 AEYUR B U UXE

1. A=AWR Edo] == gAtolA WA AR d3Rtt (Al

2. ¥4 A=AUT S SAOIA WAIE A mE A%t (Al)

3. 24 AnAWE oA EF HEZER] 7-9 g/dLE FASH= A&
1

239
% 4PT 58S DI (AD)
29

oA E e FAFE D713 AT FBA A

hﬂ

5. AEAE 28o] YL A9 Fsa BE At o] Fu5EA Fol

it

6. B4 AEFHT 28 T F AEE 930l =2 IRANE 27 B3 EH
ZHHE A Al Db (transjugular intrahepatic portosystemic shunt)&
15T 5= ik (B2)

7. 0= 9 WA A BAE Etota Aol Auet 34 A=FuF 28 S

]
¥z A3 2 Al
Agof Aot g4 A=AUF 28 SANAN Ttz A SA
FE e 13 4 A (B2)

i)
2,
i

oo
: 5
> Ol

i)

2. NERHT A2E YL I AANZE WA FHF 2LSEVD v
A MeEA Y] S ZE B (A1) HPART ofele B oo

100 Korean Association for the Study of the Liver



b

S|
o

8 g5 Tz 710[=2tel HuAf

| 1
=l

=l

=
o

A

S
=

24845 T2 740|=240L HUZ, 21

B] e HERREA] E

101

T o ™ W M BT O o oF mp )
i ~u S o
o m_n_w wp H m_w X o o AF WHL ma o
= = o m N ~op w8 e o N o L)
= iy > T * 2 R & o >
= T T e a o ) o % o R° = &
%O o}/ X Mﬁ a m._o N < of n_n = o Mo N p=y
w2 S 1 G oA I -
T a = T B M_M o = W B ,_MM D = ) =
o ™ B g8 B mopE B E = sl ™
AL [ ~ K { = N B /E = ® o

e o) Ny N T = - of B B [ R e o~
) gy N W_u . f 0 e e w O %‘ o > =
= o M — IS < ) o = B H| < ol
= s} = SECE ™ TO  — — @ ~
< &8 o = NS WE RO X oS < B o ra
= o X O X o EN = = T ~ & X e o
W ow 2 g #0505 R TR i M
R o TG A = L e R S - o
VW% A H o 8 =T o= T E a2 <
g e R oy Al = 0 F N oF 28
° :.l X E._ s ~ ,‘M.W _.F_ > > .w_me = = A_.E . B
I o ol o = LT = H ) Ny B MO w_.m = Ld.l U
e R N o i = S x S o o E = oy g
op o o T TR N E = " > " gl o BERr S
o M5 B B =B o oV HOm CICINE RN
T B g T G T or e o E W o P ot
oy A KAl oy = Jo = el woE > % . A
Z.E D _._.__H __A._ ,_l.__ﬁ KA w ~ = _._h_ Z.E ﬂArO e @) o o ﬂ N

= -« B X T & = W @] 52} B E o
G = =l ok ,.,M e U ) o= ol o I W-_H = o J m o
E_H ,.A(T& KO ol W__l_.“ .H_IO = ,__MM E ol M_nw :._._ < —~ & 1o m .AT.: O_ \mwﬁ .z_.a <

by T — — —

Ewa RGgIERI0 TS T g g am o
N m_"mﬂ”rg%ﬂm m_uﬁommiq_ﬂdu.wﬁe_ewf%@ﬁ&ww
CUBICCI o 0 o M oF ° & I -l = S o o
29 F oF o oF -~ o o6 < " NS



ol

WA R AZEEVL)E Al

AN
=

WA A H4<(EVO) &

A=

o

(GOV2, IGV]) A& F HotdAY A

=!
o —1TT

THA] ulf

2. SJetel

KOR
=

PARTO)
A 3]

3o
R

74789 HA<=(BRTO

(]
(¢}

o
=]
st

HH<(EVO) F=

=
Rk

A7

3

o}
o

IgetEro] SHtE o A

94l

o (B2) A2 7Fs

<

o)

"

. (B2)

]

o%
<+

__OE

0

i

(TIPS)S Al

il

=
=

A% uld s WA o

3. (B1)

A=

kS

2

rd
ok
RO
Ko
H
X0
~nd

ol

mﬁ
Py

B

g

5 FAph

A7

= Al3e

tol ] A7 ZHIA 5 YA B AR )

P71 945

RS

Ak (B2)

RS PR V=B S O

S}A]

o H=o} vl

%

el

N

1A

ot (AD) Ly 7+

A% o

EABLS

oH
]

vzel

X

< Hole

o] SAlsE

=
<)

s}t (B1)

ki)
=2

Agkto] o]

=
=

102 Korean Association for the Study of the Liver



HH 3. 2019 hSI7tets

224815 T2 JH0IE2I0L HHR, 2Higels 9 21 BE TR Jl0ICRil HIAfR

LS x&

1. 7HE59 FRIAREE S &8, A9, §H], ol o3, g4, A
715740, A B9, FEAA oFE B8, 34 175 &4 5°] 3o
TR} A=Al SAA 0 2 golskar WAttt (A1)

2. 7HAZ 219 FA7] A ER lactulosel lactitol 5 H|E5A o|d-H=
ARESTE AT £oJ7F oJAAY West-Haven criteria 34| ©]49] gt 74
A )20 A= lactulose TS Alg¥gteh (A1)

3. 7H3EZ0] 247] 27l ¥]EA o|FEe} rifaximing HEEE &= 9
o (BD)

4. 350 F7447] A=l A4 BRI ot it FH™ L-ornithine-L-
aspartate (LOLA), ¢R 1S 712 AHEE = ot (B2)

5. ZHHS AAA A7l HHE5HA] Qb= M S-S 7Hol4le A= et

1. 759 A ARS #1ste] lactulose, lactitol 5 HIE/d olgdFu
rifaximin®| @5 E+= HE&FE @A (AD)

2. 73S Ao A = AL HAE flste] AF EAHotn| Aty A+t
L-ornithine-L-aspartate (LOLA) £91& &3ttt (B1)

3. IHHSOE Y Am F HY AL AL 2 AALE FAE Floto] A &
74Eo] tigt AA3t wSo] a5ttt (B1)

4. M35 Bt vt/ 1S SAtol A= Y2 Bl digt A4gt
7} & ook J—‘rﬂ—g Sfof gttt (B1) A717tS] &l Ak ASHA] gFom,
A5 = 9 el 4371 E 86t (B1)

e

nﬂ

Ab = 313 Stroop testE ©|-&5t

2019 CH3Ht5tS]

—_
o
w



WS TR J0ICL YUT, 2T Y B2 HS

0|)|

2. B84 7% BRI Q715 40 A RS 919 lactulose (B1) E

rifaximin (B2) X525 1188 4 Ut}

L8=ISH o &

1. 75 Sl A k9] A & A8l Tl st A3 At A=
S WA (A1)

2. =T B9 k9] A2 A7 7194 228 HRAS S Bt 22
A &4 B Ex A% 50 §74 =72 371 5 9l (B2)

104 Korean Association for the Study of the Liver



B 1, B2A 220 40 B UH £7
MHET Y 7z &4 A 3y o
SF36 39 oheoEa A WEAsY AR UDeEA
BAEA  MH7HRA QO T-HAZE  OUAORY 23R X
g2 mANEYRA QO (0X0TE M 2
&7 521 &4 082 BE  ORHEIS  URIEE4R
NI, Mg E) (5F-8, 2 oD
HYSS, WY HIIESAE SF1D) HopFoig 4
MHEE, ARDIs  NOIDYE g
2y, iy
SP 13 NSl 0100802 @eNgE  SEAMEHo)
O 1) 5 B8 gemsm 2498
g2 1.STE O HlES4E HIJLs  ASdmHig
ABIEY, AN, 49T EY uE
2,73 2, 20 012l 21201 ¢
2. MR 2o %88
1S, 0154,
AH 2
3. A3 20
Ne5 2,
2, 23S,
LS
NHP 45l g 0-100802  aojHAHE A9 EA
OPEY  OLNFE 53, B g o S8l 7%
Y2 ZBUS 4B, MAVIESAE HEUNAR BN EAY

A3/, KIS
7 9] 93 20t
K2, RN 2,
Hye, Nalyg
348, 50 5%

L ED;

SUE 94501
H

e
o

SF-36, Short Form=36; SIP, Sickness Impact Profile; NHP, Nottingham Health Profile.
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CLDQ, Chronic Liver Disease Questionnaire; LDQOL, Liver Disease Quality of Life; SF-LDQOL, Short
Form Liver Disease Quality of Life; LDSI, Liver Disease Symptom Index.
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