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Table 2. GRADE A|A|(Grading of Recommendation, Assessment, Development and
Evaluation)

Criteria
Quality of Evidence
High quality Further research is very unlikely to change our confidence in A
the estimate of effect,
Moderate Further research is likely to have an important impact on our B
quality confidence in the estimate of effect and may change the
estimate,
Low quality Further research is very likely to have an important impact on C

our confidence in the estimate of effect and is likely to change
the estimate, Any change of estimate is uncertain,

Strength of Recommendation
Strong Factors influencing the strength of the recommendation included 1

the quality of the evidence, presumed patient—important
outcomes, and cost,

Weak Variability in preference and values, or more uncertainty, 2
Recommendation is made with less certainty, higher cost or
resource consumption,
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Magnetic resonance spectroscopy (MRS)2] 7-¢-oll= w9~ A& 7F W S A% (triglyceride)
o] &5 SAY F AR, ot k] FAE YA H|EEE AW vgEE AW

o Agto] Yok

(2) Transient elastography
ZE9E o83 AT A4S 58 7 A/3E H7sle transient elastography (TE,

Flbroscan’m A% vde AMHES IS o & A7t vl go| 29
ot o) veREA ol wha, vgae AMrhase] 1k ) A58 Prlel oA TE
T E2 RS Sol=8 HolFa glvk. 22 TE: v|dae AE7He sajolr &

;L: =
8] W= e A 244 (body mass index, BMI) >30 kg/m’]o] ExHg Aoj= 7A}
Ashdo] WojA L, AL AAZ & 5 P AT Qrh5-13%).* H2o] 270E Controlled
]_
[e]

Attenuation Parameter (CAP)S #|H

it
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(3) Magnetic resonance elastography

ol e o] Ao AL=E 3 Qli= magnetic resonance elastography (MRE)E H]
S AWt} vgdae AUt 2 ARstE pasked f88ke,” TR g 3t
AA el tigk F7g0] 7hsdtal AAA o2t §lon, Hlwk oo Aghs WA Gethe
AR 7T I aelud, o] AAPES Hgo] EAlSH BE o|gr]HelN Budow

ol &g < flrk= Alde] Sl

(4) dotetd g

Aslela ZAA 9 olEe] el ogk A (panels)2 ¢ thFEHAl AN B A A= o]
SOk, tiRellx Zekso] Fts] AFHA ekol, vluA ofe] AFE FaA ATl o]
Foizl AAEETS 27

AST, ALT 9 AST/ALT ¥]& 7P¢ {3 dubdo g o] Fojx|= AAPlAL, o] 2|5
AL EEoZE 7 24 o dAhst 9 g5 AEE AL6] whgstAl Zatd o] AAA Y
FI S50 HYRE A ANtES R £ AL, AR e EF T v

s et

O

NAFLD Fibrosis Score (NFS)= A3}st A2} djd 5 714 B2 77} o] Fojzl o=
A e AgetE o 7 SAHe o7he FARKAE, BMI, B/ HE-s0]/d¢]
5, AT 4, G5, AST/ALT )2 A E ] 1, A}e] E(http://nafldscore.com) S
el A AL F ok NESE ZF Adfrste] w7kl slol F 7ie] 71l [cut-off
value, <-1.455 (low probability)¢} >+0.676 (high probability)]S zt=t}. 1370 A7 3,004
He| A2 thdog 9 weHiao) whad, PN NFSE F3 o]de] WA H 7t Ahste
ko] glofA] 0.859] =& AUROC # HoFQa, <-1455% 7|Z0 2 3%

2312 wjAlsHEY 90% 9] WA= 60%2] Eo|vE, >+0.6762 7]FC R &)
< o, AgE 2 ARt st 67%2] W 97%2] Soleg yEr: Edh,
NESE Hl3 4], Agsin, o2 7HA] 4 23(0F, BMI 3 T o 5)olM A
o] o]Foixlth= Aol Stk 53], A9 Al Hlg] BMIZE Fid o vke =
A5 Qer 3 ATANE 9=e] Avel FARE Adeg Jehih” 2, o

=™
o
2
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.
£y
n_La




HIZRE 2|Y2tet /= J10|=2tel

20-58%2] FAfoM= F 7|EA] Alo] FE B, AP H 7t AdF-sboll gk high & low
probability o] &0 2% RBFEX] Fali= H$7} LAYt (indeterminate probability), ©]
A3 Agole 3+ A} das

Enhanced Liver Fibrosis (ELF) d'd-2 o] fHS SR 7F 473} 7l Wglo=

e Ayl AP Y= Ao, 7 dhstet #ad 37)9] 71w (hyaluronic acid, tissue
inhibitor of metalloproteinase 1, aminoterminal peptide of procollagen 1) 2.2 X =|o]
ok 4 Aol ZaE 7+ Afstel tisiA AUROC 0.90, 97 80%, So]% 90%2]
Fo Asts Hasta 9o}, 54 A7) Fesjr”
ZEA| 2] M EAF e apoptosis)S YERNE @7 cytokeratin-18 ¥4 (fragments)2 B
APzre el BAREM A w2 e A3 ko) vju e v Az $
AeA FofsiA F7Eol Qom WEREA M E Fe AT 78%, ol 87%,
AUROC 082)8 ®el™ njdag Azhgdel tiah AEANEA o) 7P e HelFolet.
e, B FARRE obA7bA] Y Al dubEor o] 88 4 glar, Zidkd] tigk 7]
THE Aok gt

QoFst, olAlZbAl A £ HREA AAPES] die F2 BHES Ho Fa 3ledy
o] dHATE B9 AR, Ao oyt Xzl ut
e oA ATt RS

a0

i

ke

i
=z
olo
o
N
K
2
lo,
El

op

_ 5| L CT, MR, MRS= 7t L X|HIZfo| motoi|

20| 2 & oL, HYIS XYt vjYaS X|YeiEe| dEHol=
E20| =X| d=Ch

2. NAFLD Fibrosis Score, transient elastography 2! magnetic resonance
elastography= H|ZTE X|UZHESHOM RISE 7+ HR5t0] HItof
=20 2 4 ULk (BY)
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= 7Haol <

1 2 o Aee etk MRSE o] g3 ol
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ey
AFolM =

@7
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Z

o] &3 AT-ollA

ol-&5k
T} 105108109 70 oko)

=

FA|Zol} BIHBMI >25.0 kg/m®)el H]

7‘51'}\}_106

el

Plo

=
K3

‘o,]

A 7= A 3

i

ot A

J(AST, ALT)E 724171 Ao taire obF w=ato] ek g2 =4

0

o

p2h:h
9
AFAA 15U 1.6 kg ool 4
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T

o Ay oF 1 kge] 214 A
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© ok 2000-2,500 Kcal, ¢jAde] 7o
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(1) SLttA|
1) ”|E}2I E (vitamin E, alpha-tocopherol)

gatglAlQl HER Ee AREAS ofsialT)e Absl 2EG2E HaAA Tt
Zo] F Ao® A7tEo] AL EYTE T @R Y), AR F
2 ofd] Aol HIER E= ALT] 343 3 7+ o] APde] A 9 AFS 7HAse
a2 Bk 2w, 2o BRE e e Heh B v Ay
gl b 2H27AE RN B3} Yoks A9E Baseith. Y ojg) 3 1
2400 1U/Y o) el Higl] EE A7IRF o3 A ApGEe] S7HEtHE AT 2t
QA e, AT A YFE T2 2T A7 PIVENS Qo)A mgeke]
HIERRD E (800 1U/Y) Fode dizzdl Hg FofstAl &2 3t 2347 W] a3
B YITH43% vs. 19%, P=0.001)."° m=gh w82k HlEb] Eo] A7|7F Fololw tjzTo}
pioglitazones™#} Hlwsle] 4l7beh Rabg-o] MhA2 QIQith. 8A|dA] 174 Aol 1737 <]
2o} ATHY FAE oz 183 HER E (800 1U/Q)9t metformin (1,000 mg/<),
zo] a9E vwdk gt F2he tlza el TONIC dtolN s, 183 Hjehl
Eo] Foj v]= thzol Bls] ALTY] A &9 Bolx| koAt AMztde] 344
Shzke] v S-S SolabA = HIL(58% vs. 28%, P=0.006), ZolollAE & HER] E Fof
7b etdsithe A9g mEatgnt” Ao 37 183 vlek Eo] g3 g
EHEA Ayt Aol oRE xejd 2EE ARo|rke AT Rl Yk
Fgk PIVENSY TONIC 9179 HLd2E APz 3215 dido s AlgE Ao
ko] vEll E Fo7t @xbo] APRES STMAZIAE @kt shAul, 35,533 9
A7 A4S tido® wER E (400 1U/Q)9F Advelel Fo] E942 373t vwdh
SELECT ¢17ellrl= HlER EE Foldh $ixfoA] tzefs Foigh datol vls] Ay
o] WhEo] =QIth(HR, 1.17; 99% CI, 1.004-1.36, P=0.008).""'

f

N

2) 7|t EitstH

Glutathione thA}e} ##EE N-acetyleysteine' (glutathione Z7A)), betaine'” (glutathione
A% o) AA 2sEs wA|ste] kst Zgo] 7=l probucol, ™ viusid, 2
silibinin (milk thistle)'*® 5-& 0] 83t 77} W8 Zo| x|t o} = 74A] vy ES |25t



HIZRE 2|Y2tet /= J10|=2tel

£ origle Pael T AT dwt nuuEA skt

[EuAE
1. 1EO| HIEIR! E (800 IU/Y)= =AHAZ =0lE HEF= XY
SXM 28 2AAAS JHMSI XYUEE STAA X=zH=z S
= Aelt, Z71F 5o Al ekddol| tier 227t ATt (B1)

(2) o1& 2 Mt J4M 2Z(insulin sensitizers)
1) Thiazolidinediones (TZDs)

TZDs (rosiglitazone, pioglitazone)& PPAR-y agonistZ A[¥Z23} &, 7hollA ¢l&d
AL WAL, AT A adiponectin®] £H[S 310, ZF W AE e
237t SANTE Aoz dEA Yk H2 wrud o] sl 229
27 AFdME Bl 5o FAR] ALTE 21A7|9 ATl we} Zfole ATt
AHFzIZ o] Zh43)al THA|E 448 tHsh= FX4M A, 29 9= (lobular inflammation)
5o 22710 ZAFPG T ey 148 1L oshe Fod AR 7 A3
Ne gAY sdEE Age Btk gaee) gl 24739 Az
2o 2 AJ3Y38l PIVENS Aol Sanyal 5-& thAd 455 pioglitazone (30 mg/d)
HIEREL E (800 1U/)7, theo vhro] 24748 o Bstgiek ™ o] e 13k 97}
AEE NASZF 27 ol MAdEE AS=E stded, ET 19%, pioglitazone™ 34%
(P=0.04, vs. =), BIEFT] B 43% (P=0.001, vs. tHZT)Z pioglitazone-o]L} HEFY
BT % gzl vl 37} 9l Ao vehgth PIVENS A7t Al 714 8 A=
Ad2, Z}7] F 7}A T(pioglitazone vs. 2=, HIEM] E vs. t2T)WHS v
sh= A-g-olle PRrol 0.025 ofshel A-g-elwt AH R fofsirtal A3 7] Wi piogli-
22 2AE WA= B3t glokar A8k lot. ARt 234 HrHAE
ol AWkl 2o Atz 21%0] vl pioglitazonei™2 47% 5 AHRF o] 1o

= A7t tizel vl oAl Bokeh(P=0.001).
T7D9] ¥Ago 2t A% Z7HAT 77kl wleh chz At Bt 4.4 kg) 7L 7P &3]
A R, 25 AE, AR ARA - ubet 9139 27]'1369} A g8 Ana

so] Haxo] gtk Bxo] Sl= el 92 159,0268S e g AR TZDs¢t o

S
N
i ©

<
e



E gIAEAE vask 7oA rosiglitazone 02 X FHRS Shalol = ARA, FA A
LA, ApgEo] thE Bmeko @ XFRke FxlHT} =9hoL, pioglitazone 2 2 X FHES
S M = thxT xjo|7} 8}9;113}]58 Lincoff & pioglitazones Fof3le] FHS
=23 19709 AT dEAL 16,39078) & & Fsho] HEREZA & sH3l=t, pioglitazone oA
HEzT(te G MRS w2 D)ol vl AP, A2AA, ¥ Aol AaEE AdE Il
3 ATH4.4% vs. 5.7%, P=0.005). L2 A9k AlXA o] WL pioglitazone-ol| A o) 2 H T}

BOITH2.3% vs. 1.8%, P=0.002)."" # rosiglitazoned 43 2 S-ajube} 2)Eo]oFEA
H =

AolA F2-E Sl e AR A At glo] G AR ARAR AME 5
Al =

2) Metformin

Bl A5l AREEHE metformin IHE &AM e AFEdES sk, o

adenosine monophosphate-activated protein kinaseZ ZA3}A|7A 7rollA A2 AHke] A
g ARIEly] wje] B me ARG ABd =gl @ Ao AHYE T 2
7] A7l S EEeE B S AR ghake] Agelx 2t gllen,
o] Q1 M E d&d A AT ALTY] B3etE Bk Jeuy
22 27e) ARNEAE gAY vleke ™ Metforming A% 7t &97} Q7]
F-o] thiazolidinediones (TZDs)¢} W3F Fof A] TZDse] @Al AF F71E A2 2 +
Ba7} glo] % 7HA] oFAle] WERold] tE A7E Aysm gk aPA|
U E 7Y dz2r A7 oy ATeAe dizwd b8 20 2k Ul
A4, AAolE ALTY jow mgo] H7] gtk Haurl goh ™ wat
Musso 5-0] A3k HEREA o4 metformine B389 F-F1 metformin®] &7} #7)

oft

ey

30
FLIHQF

of

e
)
i

[HIALEL]

1. Pioglitazone ZXZIAAIZ 20I= H|YTE X|2ZHHE SECHO| A AI_T ESSN
o SxIg HO|T 2t Uf Xiwol HY U eFAAES HeAFls B
A XZNZE AHEE £ Ut 2EX|TH
g2 2lzt X2 A| SEg0| (st Hs o RS AFOIC (BY)

2. MetforminE 7t RXIAZ49| JHMO|Lt ALTS| SX™E HO|X| o= =
HZYT =S X[&HZtHS EX] 2oLt (A1) Y0 U= H
k=1

Alg |
o
LIZ X|YZHAS SEXolA %*51

I
o XzM=2 M g 4 Unt




o

dE A HYFE AAS Ak 7P 23 AP Rleltt. weba], A Fo|
HAS Sato M= oo tfek X|F R statin AA(hydroxy-methyl-glutaryl
coenzyme A reductase inhibitors),"” fibric acid derivatives (fibrates), niacin, ezetimibe, =&)L
n-3 polyunsaturated fatty acids (PUFA) 59 X A7ZstAl AMe-S 1eld 4 ot

1) Statins

v 73 BRI stating] A0 3 Sgol WAE TFs e A, kg 7t

B AL FoBD 7 54 WAlo] v =8 whgol wld Qa8
O]E}_ 172
AT

i)

4

w
=8
=
o
=
NS
nﬂo
N
o
)
fultd
=
=
R0
|
o2
o%
o
i
=

1Ed, 98 Ao statino] WYL=
& AU BN )5 A B 2AAA 23¢ s BaEge T o
e, g 749 iz 279l Neson 5ol Ao, 1699 BAE simvastatin 40
0= Wrol 12497 ATV} A HR oL} 1 2H AN AP,

IAAE, A6 Rl BRE RelFA) Zaseh” o] A aitwe] B (gnde 1,
]:

B A 3oz A7) vl ofAle] adE dFskel

S

2) Fibrates

Clofibrate$} 7+ fibric acid derivativess E=Ad A9 = al
AdFe A5 A= Qick shAIE RS Ak A5 &) gk frdst of
Z Aol 127197F9] clofibrate AFE-2 7H7]5 FAI ZAFAAL A7 BEE SHAT]

A Bk

=
b
&
»
=,
ol

=

3) Omega-3 polyunsaturated fatty acid supplementation (n-3 PUFASs)

2 AP dEHEA oM n-3 PUFAE W92 AES datell Foldt a3&
Holx) Bt A Zhu T DAPFE TR HIGTE APHAT B4 14475
oz Alggel F2h9] tl2dt dFolA 245 Fek 315 33] 2 g n-3 PUFAE 583 A
FarollA izl wsh frofshAl ALT % a4 AJd £X7} HA4HaL, Z25abAtelA A

1:110



W 27le] SRAHYTT Basheirh” Tehd, 2 24AAE AWSA gol 1 AR &
g Wolgolvlol obd TAZL Eslch wehd), B b ZARAE EYT HEAT
2 B3 1 Este] 43| Waste, o}&e n3 PURAS] 7, AREF ¥ /(e 29}

gl wasl oz A7t Basith olgel A% ok n-3 PUFAE of4) v]

dHE AP ARAR FAHAE AN, HdRE AEES Aol aFA

4) Ezetimibe

Ezetimiber= A E} 7HA|E oA o] Z8|2HE J<=o] B4 <l Niemann-Pick Cl-like
1 (NPCILI) e g o) Feat Aaolatolet.” nA 8L Fulsh n|gdae AM7te 84
Z O R ezetimibe 10 mgS 6709 FoF AFEE Aol ofu] A9} 24709 Fob A}
&3 vt 2T T A5 Aol 3 ARSEE A9l 2AeH 29 ALT 348 B
ezetimibeZ} H|YTL 7k e] A BA|2A] AFEE 754 0] AAEYAD, L 2 F1

o] 29| gz Avst Bk

[EDAR]
1. Statin2 HIEZE= X[YFO| x=zM=z= FHEX = EXT, 2X|ZS0|
Sird ldas XPZEE Aol J2EA @ESS dAM71

2. Omega-3 HIH= 01X HILTE xuiZieio] X ZHE FHEFIS oiX|
HIYES X|WZHalst SXlol N TEMALEEO| X|RoKZ 1B
st 2 Qlct (B1)

(4) Pentoxifylline

Pentoxifylline2 H|X®1Z& TNF-a ZIA|Z H|LFS A7Hde] @A oA FQ3k
H3hS 3h= TNF-09] #HIE Ao =M 418t 2EH 20} AEALE ZH2AIA Hg R
< AASe] g 29l @ Ao Az o]gh ) Aol pentoxifylline
o] Apgef A8kE FaAlA Age] A8l F4ka(oxidized lipid products)ell &gk 3+ &/4d-E
AR 9T A QU™ 259 HgTL AT FAE e 3 o]
7o) A pentoxifylline AST, ALT 42x|¢] T A7} olel A4S MHs= a92 1Yy
ok 22y, Van Wagner o] 3049] vgme AT BAS o 127193k



HIZRE 2|Y2tet /= J10|=2tel

eyt ko]t A-ellA, pentoxifylline®] Foi= thzoll WIS ALT ]9 74,
Aol 54, NASS 54 ol o] Fofgh ztolg& Holx] dgith(zH2t P=0.63,
P=0.46, P=0.17)."" HZol= Zein Fo] 5599 H|%TIE AW RS 12709 B
pentoxifylline? s} thzr 08 o] 7249] tiax A7-E AP, 13 B7AIE2
NAS7} 27 o] 7|XE #xle] H]&-2 pentoxifyllineT oA 38.5%, thETolA 13.8% %
)3k 2}o]S K} 31(P=0.036, intention-to-treat ¥-2), per protocol #ASM % pentoxifylline
TAAE 50%, thETIAE 15.4% AeH(P=0.001). 227t ZAHA} HF3te] 4L
B FA iz fold Aol g HolA etk P=0.60, P=0.17)." F Al iz
Aol A717Ee] pentoxifylline (1,200 mg, 400 mg® 3}F 33)) 2] Fojow AZteh Kzt
o] WA 27T Zo|7} §Igitt.

c

O{tl

(5) Ursodeoxycholic acid (UDCA)

UDCAT 727155 ALY ool Qe w93 2HAstolA 1P E88A2A A o
A AHEEAL 9lth UDCAE H5484% <
A AP AT Ao JRE " A 249 g2 ATE ¥l B4
B Lindor '™ ¥4 82K(13-15 mg/kg/d)e] UDCA E#E, Dufour '7& B4
2ol Hlelyl E2 ¥dek nnre 718k E9E usga, Leuschner 5'F Ratziu
50 oJgt AFelME &% UDCA (25-35 mg/kg/Qd)E AHgate] 7F 22 7AL} 7HE
2 Ao mHE e AR Raviu 579 AFME fdsH thzol vlshe]
UDCA A g0l ALT X9 fofgt sdo] AAHUAR, F4 ZHHAE Al31A]
Qgkeh. Dufour 579 3% WRATIMNE $lokrst UDCAT Hl3te] wlekal E +
UDCA H3HrolMt ALT 7} 402 Hastal 22 A 45 348 Balrt
ShARE, o] AtRe] A7 AFRE UDCA EFE Yolr7] fJeix+ 5 Hlgdl E o
T3 HIERR E + UDCA Wekzoll theh thati Bladds7} Fasie}. oide] AdtelA H]
G- ALY AfellA 12f A=A B &7 UDCA &= X5 ade obF 5H
A gker, ngwFe] UDCA Agae off Aes Wel7] oy 5 F7t a7t
g ojop & Ao AZHHErt.

o



H'H-HX| EIA ZSHK|(angiotensin-II receptor blockers)
v AR Shatollr] ghardle) oFAle] atel] tigk 2] vzt e AR
A3 AAlE P AZALS 342 Ao AT Yok &

& A B losartano] 2t MRSt Pl FAE Pohrr] A 33

7) Z|E OFH| S AN

UDCA &Jo|= 7]ele] kA E (silymarin #| A4, biphenyl dimethyl dicarboxylate ©% =
E3AA, 7Ieh o] @A 775 AL A6 oS Hol= g 1HESeA dE e
A2 de] AREEIL Slok ARt o]F ofAle] tiiES WEAE ApERhES dAETS
oz g A7ART} Jlo] FF o]E IAES e R g AUt Bagh Aot

ShA AFE oS Yolle ¢S APETHASt tigk S a3} 7 HE ke
+= caspase inhibitor GS-9450," IKK2 ]?'E}Xﬂ,w farnesoid X F~&421-8-22(FXR agonist),”
glucagon-like peptide-1 =84 S-AH=A,"” 18]3 nuclear receptor ligands2 2H-8-31= 2l

A o] itk

3. H| 9k (bariatric surgery)
5ol WA 3 S AP ] Alg wwk Aol AT s

Bxoz vgrso] AgH1 ow}.“’" AT B 5 kg/m olaFo]uA 1ol

=
=)
2
rO

[EaAE]

1. H2es2 WMl X=of BSoiX| g Adds g U5 ot
HIZE Xte] X=E flel 2" 4 UKL HIHIZE XAZHO| X2E
Qo Yoz Fuskkl= F=Ch (B1)

2. &gt 7t dReiut ZHEHE EXolMel H|2ea2 satt 2Hd0l O
SETX] EUCE (B




2 sto|=atol

ATollMe W A

+

k)
i

bt

F 37
7He] HEREA ollA,

o]
pid

=
-

of & ole] ofnlo] o
}
oleta

AT-AlME oA & Al

)202 I;iL _‘E:

2wkl

gl

el

24&

d

I

o &3}

T

PN
ek kg & G A

7} glo1A Hl

ojy
e

X

Jo

i

oo

I

| ol w2

jud

3]

a-

]—1:]— 206,207

O

8

o
=

& o} olzio] Qlolq AEE Fol

_]

e

J

73
Ll

]_

o
v

T;]- 208,209

ShApol| A 9]

o]



+
%M%%JL
ﬂmwwﬂaﬂﬁ@@lo,
ﬁi%mmoaurﬂ@%wﬂfi
%%MAE@ﬂ w%u%lwe.
molTOE l%oa.mﬂwomwu.ﬂ
LHﬂJAlo_nVnozmo/e o 5 ﬁ]%ﬂ
__ou2on]1roh. 9€:rn4,dﬂo o O
I Msbefxﬂr/o,l.moh9%l UN%M
Pohwmﬂofxﬂ_. 4Lammmolo—u7‘_fwu3ﬁ7u 5
éo_aoaﬁﬂoé,woiz.ﬂﬁ Li,mﬂﬁﬁwg_]%
oy TS AR - Q.@V =t o G o ™ )
1c7 omﬂuwoa/o,iwg7qmbm1}ﬂ@% R
,Mo%%¢mwaﬂtﬂw?ﬂ?@1wé{ﬁvm_a« «
X m,bdr,pu SVu.Lﬂanu%ﬁ}wl
mmw mqﬂma%iy%wﬁﬂm%wmm i
74074. Emnvozmﬂo Hflﬁﬁaf H
ox Qeﬂw%oz lrE1r o = ieut B
n dﬂ.mMiu TIOEEEL&oﬂﬂoL&I,moqﬂ
QEEHL%&imﬂimommuaa@_.__v m ™
gm:izola,zu(ﬂi ﬂqgﬂ@%@ﬂ <
.ﬁﬂo]iﬂﬂ.ﬂﬂMO%ﬂuVo_uw.o I %o zTHMM o
R o ﬂimMA,u?qﬂfﬂ%ﬂ o = o
ﬂwjﬁom%ﬂlml mnaf&ar@ ﬂ1ﬂ07 -
lbm.LMnuﬂm,m‘_AoLﬂu%ﬁaumdMﬂeﬂlF Mﬂm X
ogvaﬁoxl }Egou,}oiﬁﬂzﬂg%. of
5| N o fron] N B X DN ﬂMa ) ,WL < o T i e ) .Ur _
oo l,%e_ s ow B2 z0 olﬂ%ﬂm%ﬂﬁ S
lﬂﬁﬂﬂwﬂ%wowﬂouﬂﬁaxm Eo%ﬂ R
w%mmﬂﬂﬁﬂﬂﬂzﬂ%uﬁ%;%@ﬂ@t %
#ﬁiﬁ@rgmarmo%ﬁiﬂ Emﬂf}%_]@l i
] Lln...oLlA = = mogoe.ﬂﬁo7ﬁfurm7
Mmeo#7.,ox d._aﬁAOMworeZ ]1?%% = ™
o Fo x 1,}ﬂull4§uémo Mo = pui
ﬂuﬂo_e EW%UIL oa7§ﬂﬁ%mv~rﬂﬂ
ﬂmﬂmﬁvzo%ﬂu/.[ouéfdvWﬂ:oﬂo}éﬂi&r i
L s © o - L.#] —~ o o
duﬂlﬂ;on_m_lzJ ml_i\_mowuuo)XZ7LiTﬂ_. 2
4T ﬁ.%hzmzaéf 2ﬂuﬂggil%mo X
.mﬂﬂoarogbonﬂ_o%oiurmpoﬁjo*ua.:aQVurA =
aﬂdrieﬂz%gawoi%moqjyyéwoymg -
.éolaﬂﬁﬂxﬁ}camaPLlolLA?Vteg x
- draA aﬂﬂxquiA%(qu C oz B
mM.~Edr.ﬂ1r_ﬁu emﬁo u]ozoﬂ‘Vov o)
dls AAE__%io oudﬂx} C b
,H,IH,AIEHOOZ.*L Vﬂeﬁe — XJI,Ll
~ 1JE1BM@}#),7Q§V0Q “
ﬂnomommlsxm_ﬂ,waehmﬂ#g N
doaﬁlwmﬂ, %f&@ﬁﬁ&@ &
oH._som wﬁA_]xmo]amoxoWﬁ e
awﬁmmﬁmmy% x
.__o‘_.‘ﬂ of
,u| %@wﬂ&e .1W
Am,_ani 0 2
o _._.__ﬂo
o .i
[aV]



2 sto|=atol

o} geh veme A
55to] Y<H, Bardet-Biedl S5, A da

=, Cohen

=13
o

o8 yehts 497t

o

el

_UT
Ko

FiNE )

Z%

EECELE!

S

ks

Ho-de S5, HY S5

o, X

L
T

ZrofofA]

(portal inflamma-

2zlo] Yehte

"5 (macrovesicular hepatocellular steatosis),

¢

o,
c]:/\

5 #EH, o5

27d0] &

94

Plo

3u]

tion),

3} s 2ob Mg A

8
19, 28] BRucE 2ok 1Y

o]
RS

-3} (peri-sinusoidal fibrosis) 45%,

19} 2olo}

R4

Aéo

34%, 28 AWIFIL 44% 2 HIHATH meba, We] HEolN o]

tol 71l AREEYE A AA

& Hysr] 98
A AA el

of ol

-1
.

Pediatric NAFLD Histology Score7} %

¥

3L
£

3. At

A2z ARGEARE ool

AR

gotolA] MH4A AAZ ALTH} ]

= %

Aol A

13

o

A (BMI 28] 85 o) d)3t WIRkBMI &2 95 o)l 4

d

FEdE 7

3]
<

o

el

671€7F ALTY

L
T

25

Aglo] AMEE 6-174]9] 2obAdSs U=
ALT7} 60 U/L o402 A =1, 7+ Z&ZAAL|A] A|uk=

L
T

AT-ollA

ki3

o2 #F

A9

ek A2 w2138 8] (American



3]ellA

ALTE AEAA R A9

A

S

ul
=

2-184)

SREREE SRR

1 104 o]e] Zofol Aoz AST

“

A
RS

33

=
T
pid

1}

=

oF

toll 157]2] &3] elx
FiL Al

3

Fr
A

9]

Medical Association) % w]=r ZH#A ]2 (Centers for Disease Control and Prevention)

glom], ASTS} ALTS] A, 12

=
[}

o]

B
N

K

&

o

R

shetek? " Fpel

S

AAE A3

}

o
pid

ol o

ZAAketaL, A

A ]k o

0]]:]—.213

A

o
eli

mﬁ

] A5l

0]

=
=

stk

°

o]

ArE A

o] glA volz} ul

=
<)

c¥

=t
=

R

=

A

k9
T

ul

23S thao = BMI W4 85 o]Afo|HA] ALTY} 670
7S 93 BY

9,]

3|

8

st

s

A

by

2-18A4] A0}
R

i

L

T

ollA
]

[=1

=

[BAL

9 oy

ol K

<1 ur 58
o




2 Jto|=2tel

%] %= (intralobular inflammation),

9o Aesieta deiA o

T W ToM S %
ﬂﬁﬂ]ﬁhﬂ“%
,J‘ﬂAl;J-
ﬂqmmi%m_oﬂc%
R I T g
ﬁ]r;ﬁﬂ_oivﬁh_v

o o AR X
noﬁumwmon_,%
1__/|E1_hﬂ1_ LLLL
Eoﬂﬁww_%
JIWArOO_D‘_muEQéq‘lEl
e L )

+ B T
wow 2 oo T 0 H
= 0w
Mmﬂ%ﬂm?wﬁw
= o Mo T o g
m_woiﬂ,mO_,E,.v_m‘_mo
KO OR DM oM -
g N Ao T o
io#aﬂLﬂLMﬂcTﬁM
(I S =
MﬂEﬂEOUT}dI
1rﬂn0.ﬁ ~
L
jpnd |
S G-
T b o N D
I HEEREIT®
g o LB E
G
ﬂwﬂlﬂeﬂ%}w
A
w7 oA L, oo I F
oo BA YR
M &g x o N
s X " G
= = 2 S;O.Ll.._
K = & =z § s N~ o
< e =

| —

[

Fo7t 8
227}

F

o
S
=

LR

= X222

a7he] A}

B} glo], 2 rol oA m&ak nlebe ol A7k AR

=
=
OF

o &ixjoll A

Holx ?%9):‘3}.137 ae 18] vjebdl B2 &
S0f8t 4 QoL (BY) H7IZH =0f Al Mol cf

=

=

fol

]

L
R

HIEFZI E
Qlct

obsirt

3.

WY @22 o2 metformin 1,000 mg@ BlEF B 800 U] &%

[EDA

=

g




Fagd

2 2%

1. Sanyal AJ, Brunt EM, Kleiner DE, Kowdley KV, Chalasani N, Lavine JE, et al. Endpoints and clin-
ical trial design for nonalcoholic steatohepatitis. Hepatology 2011;54:344-353.

2. Loria P, Adinolfi LE, Bellentani S, Bugianesi E, Grieco A, Fargion S, et al. Practice guidelines for
the diagnosis and management of nonalcoholic fatty liver disease. A decalogue from the
Italian Association for the Study of the Liver (AISF) Expert Committee. Dig Liver Dis
2010;42:272-282.

3. Chalasani N, Younossi Z, Lavine JE, Diehl AM, Brunt EM, Cusi K, et al. The diagnosis and man-
agement of non-alcoholic fatty liver disease: practice Guideline by the American Association
for the Study of Liver Diseases, American College of Gastroenterology, and the American
Gastroenterological Association. Hepatology 2012;55:2005-2023.

4. Hamaguchi M, Kojima T, Takeda N, Nakagawa T, Taniguchi H, Fujii K, et al. The metabolic
syndrome as a predictor of nonalcoholic fatty liver disease. Ann Intern Med 2005;143:
722-728.

5. Suzuki A, Angulo P, Lymp J, St Sauver J, Muto A, Okada T, et al. Chronological development of
elevated aminotransferases in a nonalcoholic population. Hepatology 2005;41:64-71.

6. Whalley S, Puvanachandra P, Desai A, Kennedy H. Hepatology outpatient service provision in
secondary care: a study of liver disease incidence and resource costs. Clin Med 2007,
7:119-124.

7. Lee JW, Cho YK, Ryan M, Kim H, Lee SW, Chang E, et al. Serum uric Acid as a predictor for the
development of nonalcoholic Fatty liver disease in apparently healthy subjects: a 5-year retro-
spective cohort study. Gut Liver 2010;4:378-383.

8. Lee JY, Kim KM, Lee SG, Yu E, Lim YS, Lee HC, et al. Prevalence and risk factors of non-alco-
holic fatty liver disease in potential living liver donors in Korea: a review of 589 consecutive liv-
er biopsies in a single center. J Hepatol 2007;47:239-244.

9. Williams CD, Stengel J, Asike MI, Torres DM, Shaw J, Contreras M, et al. Prevalence of non-
alcoholic fatty liver disease and nonalcoholic steatohepatitis among a largely middle-aged
population utilizing ultrasound and liver biopsy: a prospective study. Gastroenterology
2011;140:124-131.

10. Speliotes EK, Massaro JM, Hoffmann U, Vasan RS, Meigs JB, Sahani DV, et al. Fatty liver is as-
sociated with dyslipidemia and dysglycemia independent of visceral fat: the Framingham Heart
Study. Hepatology 2010;51:1979-1987.

11. Kim D, Kim WR, Kim HJ, Therneau TM. Association between noninvasive fibrosis markers and
mortality among adults with nonalcoholic fatty liver disease in the United States. Hepatology
2013;57:1357-1365.

12. Park SH, Jeon WK, Kim SH, Kim HJ, Park DI, Cho YK, et al. Prevalence and risk factors of
non-alcoholic fatty liver disease among Korean adults. J Gastroenterol Hepatol 2006;21:
138-143.

%



HIZRE 2|Y2tet /= J10|=2tel

13. Bae JC, Cho YK, Lee WY, Seo HI, Rhee EJ, Park SE, et al. Impact of nonalcoholic fatty liver dis-
ease on insulin resistance in relation to HbATc levels in nondiabetic subjects. Am J
Gastroenterol 2010;105:2389-2395.

14. Choi SY, Kim D, Kim HJ, Kang JH, Chung SJ, Park MJ, et al. The relation between non-alcoholic
fatty liver disease and the risk of coronary heart disease in Koreans. Am J Gastroenterol
2009;104:1953-1960.

15. Machado M, Marques-Vidal P, Cortez-Pinto H. Hepatic histology in obese patients undergoing
bariatric surgery. J Hepatol 2006,45:600-606.

16. Leite NC, Salles GF, Araujo AL, Villela-Nogueira CA, Cardoso CR. Prevalence and associated
factors of non-alcoholic fatty liver disease in patients with type-2 diabetes mellitus. Liver Int
2009;29:113-119.

17. Park SK, Seo MH, Shin HC, Ryoo JH. Clinical availability of nonalcoholic fatty liver disease as an
early predictor of type 2 diabetes mellitus in korean men: 5-year prospective cohort study.
Hepatology 2013;57:1378-1383.

18. Chung GE, Kim D, Kim W, Yim JY, Park MJ, Kim YJ, et al. Non-alcoholic fatty liver disease
across the spectrum of hypothyroidism. J Hepatol 2012;57:150-156.

19. Baranova A, Tran TP, Birerdinc A, Younossi ZM. Systematic review: association of polycystic
ovary syndrome with metabolic syndrome and non-alcoholic fatty liver disease. Aliment
Pharmacol Ther 2011;33:801-814.

20. Cerda C, Perez-Ayuso RM, Riquelme A, Soza A, Villaseca P, Sir-Petermann T, et al.
Nonalcoholic fatty liver disease in women with polycystic ovary syndrome. J Hepatol
2007;47:412-417.

21.Vernon G, Baranova A, Younossi ZM. Systematic review: the epidemiology and natural history
of non-alcoholic fatty liver disease and non-alcoholic steatohepatitis in adults. Aliment
Pharmacol Ther 2011;34:274-285.

22. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al. Diagnosis and
management of the metabolic syndrome: an American Heart Association/National Heart,
Lung, and Blood Institute Scientific Statement. Circulation 2005;112:2735-2752.

23. Alberti KG, Zimmet P, Shaw J, Group IDFETFC. The metabolic syndrome--a new worldwide
definition. Lancet 2005;366:1059-1062.

24. Musso G, Gambino R, Cassader M, Pagano G. Meta-analysis: natural history of non-alcoholic
fatty liver disease (NAFLD) and diagnostic accuracy of non-invasive tests for liver disease
severity. Ann Med 2011;43:617-649.

25. Wong VW, Vergniol J, Wong GL, Foucher J, Chan HL, Le Bail B, et al. Diagnosis of fibrosis and
cirrhosis using liver stiffness measurement in nonalcoholic fatty liver disease. Hepatology
2010;51:454-462.

26. Wong VW, Wong GL, Choi PC, Chan AW, Li MK, Chan HY, et al. Disease progression of
non-alcoholic fatty liver disease: a prospective study with paired liver biopsies at 3 years. Gut
2010;59:969-974.

27. Ascha MS, Hanouneh IA, Lopez R, Tamimi TA, Feldstein AF, Zein NN. The incidence and risk
factors of hepatocellular carcinoma in patients with nonalcoholic steatohepatitis. Hepatology

2010;51:1972-1978.
gba



ch

rol

7¥5t3]

=

28. Adams LA, Lymp JF, St Sauver J, Sanderson SO, Lindor KD, Feldstein A, et al. The natural his-
tory of nonalcoholic fatty liver disease: a population-based cohort study. Gastroenterology
2005;129:113-121.

29. Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC, McCullough AJ. Nonalcoholic fatty
liver disease: a spectrum of clinical and pathological severity. Gastroenterology
1999;116:1413-1419.

30. Dam-Larsen S, Franzmann M, Andersen IB, Christoffersen P, Jensen LB, Sorensen TI, et al.
Long term prognosis of fatty liver: risk of chronic liver disease and death. Gut
2004;53:750-755.

31. Ekstedt M, Franzen LE, Mathiesen UL, Thorelius L, Holmqvist M, Bodemar G, et al. Long-term
follow-up of patients with NAFLD and elevated liver enzymes. Hepatology 2006;44:865-873.

32.Dunn W, Xu R, Wingard DL, Rogers C, Angulo P, Younossi ZM, et al. Suspected nonalcoholic
fatty liver disease and mortality risk in a population-based cohort study. Am J Gastroenterol
2008;103:2263-2271.

33.Rafiq N, Bai C, Fang Y, Srishord M, McCullough A, Gramlich T, et al. Long-term follow-up of
patients with nonalcoholic fatty liver. Clin Gastroenterol Hepatol 2009;7:234-238.

34. Dam-Larsen S, Becker U, Franzmann MB, Larsen K, Christoffersen P, Bendtsen F. Final results
of a long-term, clinical follow-up in fatty liver patients. Scand J Gastroenterol 2009;44:1236-
1243.

35. Soderberg C, Stal P, Askling J, Glaumann H, Lindberg G, Marmur J, et al. Decreased survival of
subjects with elevated liver function tests during a 28year follow-up. Hepatology
2010;51:595-602.

36. Teli MR, James OF, Burt AD, Bennett MK, Day CP. The natural history of nonalcoholic fatty liv-
er: a follow-up study. Hepatology 1995;22:1714-1719.

37. Adams LA, Sanderson S, Lindor KD, Angulo P. The histological course of nonalcoholic fatty liv-
er disease: a longitudinal study of 103 patients with sequential liver biopsies. J Hepatol
2005;42:132-138.

38.0ng JP, Younossi ZM. Epidemiology and natural history of NAFLD and NASH. Clin Liver Dis
2007;11:1-16, vii.

39. Caldwell SH, Crespo DM. The spectrum expanded: cryptogenic cirrhosis and the natural history
of non-alcoholic fatty liver disease. J Hepatol 2004;40:578-584.

40. Browning JD, Kumar KS, Saboorian MH, Thiele DL. Ethnic differences in the prevalence of cryp-
togenic cirrhosis. Am J Gastroenterol 2004;99:292-298.

41. Sanyal AJ, Banas C, Sargeant C, Luketic VA, Sterling RK, Stravitz RT, et al. Similarities and dif-
ferences in outcomes of cirrhosis due to nonalcoholic steatohepatitis and hepatitis C.
Hepatology 2006;43:682-689.

42. Yatsuji S, Hashimoto E, Tobari M, Taniai M, Tokushige K, Shiratori K. Clinical features and out-
comes of cirrhosis due to non-alcoholic steatohepatitis compared with cirrhosis caused by
chronic hepatitis C. J Gastroenterol Hepatol 2009;24:248-254.

43. Hui JM, Kench JG, Chitturi S, Sud A, Farrell GC, Byth K, et al. Long-term outcomes of cirrhosis
in nonalcoholic steatohepatitis compared with hepatitis C. Hepatology 2003;38:420-427.

44, Targher G, Bertolini L, Padovani R, Rodella S, Zoppini G, Zenari L, et al. Relations between car-
otid artery wall thickness and liver histology in subjects with nonalcoholic fatty liver disease.
Diabetes Care 2006;29:1325-1330.

%



HIZRE 2|Y2tet /= J10|=2tel

45, Targher G, Bertolini L, Padovani R, Rodella S, Tessari R, Zenari L, et al. Prevalence of non-
alcoholic fatty liver disease and its association with cardiovascular disease among type 2 dia-
betic patients. Diabetes Care 2007;30:1212-1218.

46. Targher G, Bertolini L, Padovani R, Rodella S, Zoppini G, Pichiri |, et al. Prevalence of non-alco-
holic fatty liver disease and its association with cardiovascular disease in patients with type 1
diabetes. J Hepatol 2010;53:713-718.

47. Ruttmann E, Brant LJ, Concin H, Diem G, Rapp K, Ulmer H. Gamma-glutamyltransferase as a
risk factor for cardiovascular disease mortality: an epidemiological investigation in a cohort of
163,944 Austrian adults. Circulation 2005;112:2130-2137.

48. Lee DH, Silventoinen K, Hu G, Jacobs DR, Jr., Jousilahti P, Sundvall J, et al. Serum gamma-glu-
tamyltransferase predicts non-fatal myocardial infarction and fatal coronary heart disease
among 28,838 middle-aged men and women. Eur Heart J 2006;27:2170-2176.

49, Schindhelm RK, Dekker JM, Nijpels G, Bouter LM, Stehouwer CD, Heine RJ, et al. Alanine ami-
notransferase predicts coronary heart disease events: a 10-year follow-up of the Hoorn Study.
Atherosclerosis 2007;191:391-396.

50. Lee DS, Evans JC, Robins SJ, Wilson PW, Albano I, Fox CS, et al. Gamma glutamyl transferase
and metabolic syndrome, cardiovascular disease, and mortality risk: the Framingham Heart
Study. Arterioscler Thromb Vasc Biol 2007;27:127-133.

51.Sung KC, Ryan MC, Wilson AM. The severity of nonalcoholic fatty liver disease is associated
with increased cardiovascular risk in a large cohort of non-obese Asian subjects.
Atherosclerosis 2009;203:581-586.

52. Kim CH, Park JY, Lee KU, Kim JH, Kim HK. Fatty liver is an independent risk factor for the de-
velopment of Type 2 diabetes in Korean adults. Diabet Med 2008;25:476-481.

53. Yamada T, Fukatsu M, Suzuki S, Wada T, Yoshida T, Joh T. Fatty liver predicts impaired fasting
glucose and type 2 diabetes mellitus in Japanese undergoing a health checkup. J
Gastroenterol Hepatol 2010;25:352-356.

54.Ratziu V, Bellentani S, Cortez-Pinto H, Day C, Marchesini G. A position statement on
NAFLD/NASH based on the EASL 2009 special conference. J Hepatol 2010;53:372-384.

55. Willner IR, Waters B, Patil SR, Reuben A, Morelli J, Riely CA. Ninety patients with nonalcoholic
steatohepatitis: insulin resistance, familial tendency, and severity of disease. Am J
Gastroenterol 2001,96:2957-2961.

56. Brouwers MC, van Greevenbroek MM, Cantor RM. Heritability of nonalcoholic fatty liver
disease. Gastroenterology 2009;137:1536.

57. Taroki AD, Tarnoki DL, Bata P, Littvay L, Osztovits J, Jermendy G, et al. Heritability of non-al-
coholic fatty liver disease and association with abnormal vascular parameters: a twin study.
Liver Int 2012;32:1287-1293.

58. Kim CW, Chang Y, Sung E, Shin H, Ryu S. Serum ferritin levels predict incident non-alcoholic
fatty liver disease in healthy Korean men. Metabolism 2012;61:1182-1188.

59. Lee YJ, Lee HR, Lee JH, Shin YH, Shim JY. Association between serum uric acid and non-alco-
holic fatty liver disease in Korean adults. Clin Chem Lab Med 2010;48:175-180.

60. Ryoo JH, Choi JM, Moon SY, Suh YJ, Shin JY, Shin HC, et al. The clinical availability of non al-
coholic fatty liver disease as an early predictor of the metabolic syndrome in Korean men: 5-

year's prospective cohort study. Atherosclerosis 2013;227:398-403.
gba



ch

rol

7¥5t3]

=

61. Choi JH, Rhee EJ, Bae JC, Park SE, Park CY, Cho YK, et al. Increased risk of type 2 diabetes in
subjects with both elevated liver enzymes and ultrasonographically diagnosed nonalcoholic
fatty liver disease: a 4-year longitudinal study. Arch Med Res 2013;44:115-120.

62. Kim D, Choi SY, Park EH, Lee W, Kang JH, Kim W, et al. Nonalcoholic fatty liver disease is asso-
ciated with coronary artery calcification. Hepatology 2012;56:605-613.

63. Rockey DC, Caldwell SH, Goodman ZD, Nelson RC, Smith AD, American Association for the
Study of Liver D. Liver biopsy. Hepatology 2009;49:1017-1044.

64.Poynard T, Munteanu M, Imbert-Bismut F, Charlotte F, Thabut D, Le Calvez S, et al.
Prospective analysis of discordant results between biochemical markers and biopsy in patients
with chronic hepatitis C. Clin Chem 2004;50:1344-1355.

65. Ryan CK, Johnson LA, Germin BI, Marcos A. One hundred consecutive hepatic biopsies in the
workup of living donors for right lobe liver transplantation. Liver Transpl 2002;8:1114-1122.

66. Strauss S, Gavish E, Gottlieb P, Katsnelson L. Interobserver and intraobserver variability in the
sonographic assessment of fatty liver. AIR Am J Roentgenol 2007;189:W320-323.

67. Saadeh S, Younossi ZM, Remer EM, Gramlich T, Ong JP, Hurley M, et al. The utility of radio-
logical imaging in nonalcoholic fatty liver disease. Gastroenterology 2002;123:745-750.

68. Park SH, Kim PN, Kim KW, Lee SW, Yoon SE, Park SW, et al. Macrovesicular hepatic steatosis
in living liver donors: use of CT for quantitative and qualitative assessment. Radiology
2006;239:105-112.

69. Fishbein M, Castro F, Cheruku S, Jain S, Webb B, Gleason T, et al. Hepatic MRI for fat quanti-
tation: its relationship to fat morphology, diagnosis, and ultrasound. J Clin Gastroenterol
2005;39:619-625.

70. Thomas EL, Hamilton G, Patel N, O'Dwyer R, Dore CJ, Goldin RD, et al. Hepatic triglyceride
content and its relation to body adiposity: a magnetic resonance imaging and proton magnetic
resonance spectroscopy study. Gut 2005;54:122-127.

71.Kim KM, Choi WB, Park SH, Yu E, Lee SG, Lim YS, et al. Diagnosis of hepatic steatosis and fib-
rosis by transient elastography in asymptomatic healthy individuals: a prospective study of liv-
ing related potential liver donors. J Gastroenterol 2007;42:382-388.

72. Sasso M, Beaugrand M, de Ledinghen V, Douvin C, Marcellin P, Poupon R, et al. Controlled at-
tenuation parameter (CAP): a novel VCTE guided ultrasonic attenuation measurement for the
evaluation of hepatic steatosis: preliminary study and validation in a cohort of patients with
chronic liver disease from various causes. Ultrasound Med Biol 2010;36:1825-1835.

73. de Ledinghen V, Vergniol J, Foucher J, Merrouche W, le Bail B. Non-invasive diagnosis of liver
steatosis using controlled attenuation parameter (CAP) and transient elastography. Liver Int
2012;32:911-918.

74. Myers RP, Pollett A, Kirsch R, Pomier-Layrargues G, Beaton M, Levstik M, et al. Controlled
Attenuation Parameter (CAP): a noninvasive method for the detection of hepatic steatosis
based on transient elastography. Liver Int 2012;32:902-910.

75. Chen J, Talwalkar JA, Yin M, Glaser KJ, Sanderson SO, Ehman RL. Early detection of non-
alcoholic steatohepatitis in patients with nonalcoholic fatty liver disease by using MR
elastography. Radiology 2011;259:749-756.

76.Kim D, Kim WR, Talwalkar JA, Kim HJ, Ehman RL. Advanced Fibrosis in Nonalcoholic Fatty
Liver Disease: Noninvasive Assessment with MR Elastography. Radiology 2013;268:411-419.

%



HIZRE 2|Y2tet /= J10|=2tel

77. Ipekci SH, Basaranoglu M, Sonsuz A. The fluctuation of serum levels of aminotransferase in
patients with nonalcoholic steatohepatitis. J Clin Gastroenterol 2003;36:371.

78. Mofrad P, Contos MJ, Haque M, Sargeant C, Fisher RA, Luketic VA, et al. Clinical and histo-
logic spectrum of nonalcoholic fatty liver disease associated with normal ALT values.
Hepatology 2003;37:1286-1292.

79. Suzuki A, Lymp J, Sauver JS, Angulo P, Lindor K. Values and limitations of serum amino-
transferases in clinical trials of nonalcoholic steatohepatitis. Liver Int 2006;26:1209-1216.

80. Angulo P, Hui JM, Marchesini G, Bugianesi E, George J, Farrell GC, et al. The NAFLD fibrosis
score: a noninvasive system that identifies liver fibrosis in patients with NAFLD. Hepatology
2007;45:846-854.

. Qureshi K, Clements RH, Abrams GA. The utility of the "NAFLD fibrosis score" in morbidly
obese subjects with NAFLD. Obes Surg 2008;18:264-270.

82. Wong VW, Wong GL, Chim AM, Tse AM, Tsang SW, Hui AY, et al. Validation of the NAFLD fib-
rosis score in a Chinese population with low prevalence of advanced fibrosis. Am J
Gastroenterol 2008;103:1682-1688.

83. Guha IN, Parkes J, Roderick P, Chattopadhyay D, Cross R, Harris S, et al. Noninvasive markers
of fibrosis in nonalcoholic fatty liver disease: Validating the European Liver Fibrosis Panel and
exploring simple markers. Hepatology 2008;47:455-460.

84. Guturu P SK, Petersen JR, Snyder N. A risk index for the estimation of fi brosis in non alcoholic
fatty liver disease (NAFLD): comparison with the Mayo Score and the AST platelet ratio index
(APRI). Hepatology 2008;48:522A.

85. Harrison SA, Oliver D, Arnold HL, Gogia S, Neuschwander-Tetri BA. Development and vali-
dation of a simple NAFLD clinical scoring system for identifying patients without advanced
disease. Gut 2008;57:1441-1447.

86. Cales P, Laine F, Boursier J, Deugnier Y, Moal V, Oberti F, et al. Comparison of blood tests for
liver fibrosis specific or not to NAFLD. J Hepatol 2009;50:165-173.

87. Ruffillo GE FE, Alvarez E, Landeira G, Longo CG, Dominguez N, et al. Comparison of NAFLD fi
brosis score and BARD score in predicting fi brosis in nonalcoholic fatty liver disease.
Hepatology 2009;50:782A.

88. Parker R CP, McCune A. Can clinical scoring systems replace liver biopsy in non-alcoholic fatty
liver disease? 2009 EASL Special Conference on NAFLD/NASH and related metabolic disorders
abs 101 Page 189.

89. Fuji H EM, Fukushima W, Tamori A, Sakaguchi H, Kawada N. Application of non-invasive labo-
ratory tests for the assessment of fi brosis staging in Japanese patients with NAFLD. 2009
EASL Special Conference on NAFLD/NASH and related metabolic disorders abs 49 Page 134.

90. Sumida Y, Yoneda M, Hyogo H, Yamaguchi K, Ono M, Fujii H, et al. A simple clinical scoring
system using ferritin, fasting insulin, and type IV collagen 7S for predicting steatohepatitis in
nonalcoholic fatty liver disease. J Gastroenterol 2011,46:257-268.

. Pimentel SK, Strobel R, Goncalves CG, Sakamoto DG, Ivano FH, Coelho JC. Evaluation of the
nonalcoholic fat liver disease fibrosis score for patients undergoing bariatric surgery. Arq
Gastroenterol 2010;47:170-173.

92.Yu SJ, Kim DH, Lee JH, Chung GE, Yim JY, Park MJ, et al. Validation of P2/MS and other non-
invasive fibrosis scoring systems in the Korean population with nonalcoholic fatty liver disease.

Korean J Gastroenterol 2011;57:19-27.
gba

8

—

9

—



ch

rol

7¥5t3]

=

93. Wieckowska A, McCullough AJ, Feldstein AE. Noninvasive diagnosis and monitoring of non-
alcoholic steatohepatitis: present and future. Hepatology 2007;46:582-589.

94. Wieckowska A, Zein NN, Yerian LM, Lopez AR, McCullough AJ, Feldstein AE. In vivo assess-
ment of liver cell apoptosis as a novel biomarker of disease severity in nonalcoholic fatty liver
disease. Hepatology 2006;44:27-33.

95. Adams LA, Angulo P. Role of liver biopsy and serum markers of liver fibrosis in non-alcoholic
fatty liver disease. Clin Liver Dis 2007;11:25-35, viii.

96. Fassio E, Alvarez E, Dominguez N, Landeira G, Longo C. Natural history of nonalcoholic steato-
hepatitis: a longitudinal study of repeat liver biopsies. Hepatology 2004;40:820-826.

97.Van Ness MM, Diehl AM. Is liver biopsy useful in the evaluation of patients with chronically
elevated liver enzymes? Ann Intern Med 1989;111:473-478.

98. Angulo P, Keach JC, Batts KP, Lindor KD. Independent predictors of liver fibrosis in patients
with nonalcoholic steatohepatitis. Hepatology 1999;30:1356-1362.

99. Dixon JB, Bhathal PS, O'Brien PE. Nonalcoholic fatty liver disease: predictors of nonalcoholic
steatohepatitis and liver fibrosis in the severely obese. Gastroenterology 2001;121:91-100.

100. Park HS, Kim MW, Shin ES. Effect of weight control on hepatic abnormalities in obese patients
with fatty liver. J Korean Med Sci 1995;10:414-421.

101. Hickman 1J, Jonsson JR, Prins JB, Ash S, Purdie DM, Clouston AD, et al. Modest weight loss
and physical activity in overweight patients with chronic liver disease results in sustained im-
provements in alanine aminotransferase, fasting insulin, and quality of life. Gut 2004;53:413-
419.

102. Suzuki A, Lindor K, St Saver J, Lymp J, Mendes F, Muto A, et al. Effect of changes on body
weight and lifestyle in nonalcoholic fatty liver disease. J Hepatol 2005;43:1060-1066.

103. Kantartzis K, Thamer C, Peter A, Machann J, Schick F, Schraml C, et al. High cardiorespiratory
fitness is an independent predictor of the reduction in liver fat during a lifestyle intervention in
non-alcoholic fatty liver disease. Gut 2009;58:1281-1288.

104.Kirk E, Reeds DN, Finck BN, Mayurranjan SM, Patterson BW, Klein S. Dietary fat and carbohy-
drates differentially alter insulin sensitivity during caloric restriction. Gastroenterology
2009;136:1552-1560.

105. Lazo M, Solga SF, Horska A, Bonekamp S, Diehl AM, Brancati FL, et al. Effect of a 12-month in-
tensive lifestyle intervention on hepatic steatosis in adults with type 2 diabetes. Diabetes Care
2010;33:2156-2163.

106. Jin YJ, Kim KM, Hwang S, Lee SG, Ha TY, Song GW, et al. Exercise and diet modification in non
-obese non-alcoholic fatty liver disease: Analysis of biopsies of living liver donors. )
Gastroenterol Hepatol 2012;27:1341-1347.

107. Schafer S, Kantartzis K, Machann J, Venter C, Niess A, Schick F, et al. Lifestyle intervention in
individuals with normal versus impaired glucose tolerance. Eur J Clin Invest 2007;37:535-543.

108. Johnson NA, Sachinwalla T, Walton DW, Smith K, Armstrong A, Thompson MW, et al. Aerobic
exercise training reduces hepatic and visceral lipids in obese individuals without weight loss.
Hepatology 2009;50:1105-1112.

109. Bonekamp S, Barone B, Clark J, Stewart K. The effects of an exercise training intervention on
hepatic steatosis. Hepatology 2008;48:806A.

110. Harrison SA, Fincke C, Helinski D, Torgerson S, Hayashi P. A pilot study of orlistat treatment in
obese, non-alcoholic steatohepatitis patients. Aliment Pharmacol Ther 2004;20:623-628.

L



HIZRE 2|Y2tet /= J10|=2tel

111. Promrat K, Kleiner DE, Niemeier HM, Jackvony E, Kearns M, Wands JR, et al. Randomized con-
trolled trial testing the effects of weight loss on nonalcoholic steatohepatitis. Hepatology
2010;51:121-129.

112.Wang CL, Liang L, Fu JF, Zou CC, Hong F, Xue JZ, et al. Effect of lifestyle intervention on non-
alcoholic fatty liver disease in Chinese obese children. World J Gastroenterol 2008;14:1598-
1602.

113. Keating SE, Hackett DA, George J, Johnson NA. Exercise and non-alcoholic fatty liver disease: a
systematic review and meta-analysis. J Hepatol 2012;57:157-166.

114. Huang MA, Greenson JK, Chao C, Anderson L, Peterman D, Jacobson J, et al. One-year intense
nutritional counseling results in histological improvement in patients with non-alcoholic stea-
tohepatitis: a pilot study. Am J Gastroenterol 2005;100:1072-1081.

115. Andersen T, Gluud C, Franzmann MB, Christoffersen P. Hepatic effects of dietary weight loss in
morbidly obese subjects. J Hepatol 1991;12:224-229.

116. Nonalcoholic Fatty Liver Disease and Nonalcoholic Steatohepatitis. World Gastroenterology
Organisation 2012.

117.Kang H, Greenson JK, Omo JT, Chao C, Peterman D, Anderson L, et al. Metabolic syndrome is
associated with greater histologic severity, higher carbohydrate, and lower fat diet in patients
with NAFLD. Am J Gastroenterol 2006;101:2247-2253.

118. Toshimitsu K, Matsuura B, Ohkubo I, Niiya T, Furukawa S, Hiasa Y, et al. Dietary habits and
nutrient intake in non-alcoholic steatohepatitis. Nutrition 2007;23:46-52.

119. Browning JD, Baker JA, Rogers T, Davis J, Satapati S, Burgess SC. Short-term weight loss and
hepatic triglyceride reduction: evidence of a metabolic advantage with dietary carbohydrate
restriction. Am J Clin Nutr 2011;93:1048-1052.

120. Haufe S, Engeli S, Kast P, Bohnke J, Utz W, Haas V, et al. Randomized comparison of reduced
fat and reduced carbohydrate hypocaloric diets on intrahepatic fat in overweight and obese
human subjects. Hepatology 2011;53:1504-1514.

121. National Instituteof Food and Drug Safety Evaluation. Influence of dietary intake on non-alco-
holic fatty liver disease in Korean. 2012.

122.Korea Centers for Disease Control and Prevention. Korea Health Statistics 2009: Korea
National Health and Nutrition Examination Survey. 2009.

123. Shojaee-Moradie F, Baynes KC, Pentecost C, Bell JD, Thomas EL, Jackson NC, et al. Exercise
training reduces fatty acid availability and improves the insulin sensitivity of glucose
metabolism. Diabetologia 2007;50:404-413.

124.van der Heijden GJ, Wang ZJ, Chu ZD, Sauer PJ, Haymond MW, Rodriguez LM, et al. A 12-
week aerobic exercise program reduces hepatic fat accumulation and insulin resistance in
obese, Hispanic adolescents. Obesity 2010;18:384-390.

125. Zelber-Sagi S, Kessler A, Brazowsky E, Webb M, Lurie Y, Santo M, et al. A double-blind
randomized placebo-controlled trial of orlistat for the treatment of nonalcoholic fatty liver
disease. Clin Gastroenterol Hepatol 2006;4:639-644.

126. Harrison SA, Fecht W, Brunt EM, Neuschwander-Tetri BA. Orlistat for overweight subjects with
nonalcoholic steatohepatitis: A randomized, prospective trial. Hepatology 2009;49:80-86.

127. Hasegawa T, Yoneda M, Nakamura K, Makino |, Terano A. Plasma transforming growth factor
-betal level and efficacy of alpha-tocopherol in patients with nonalcoholic steatohepatitis: a

pilot study. Aliment Pharmacol Ther 2001;15:1667-1672.
gba



ch

rol

7¥5t3]

=

128. Harrison SA, Torgerson S, Hayashi P, Ward J, Schenker S. Vitamin E and vitamin C treatment
improves fibrosis in patients with nonalcoholic steatohepatitis. Am J Gastroenterol
2003;98:2485-2490.

129. Sanyal AJ, Mofrad PS, Contos MJ, Sargeant C, Luketic VA, Sterling RK, et al. A pilot study of vi-
tamin E versus vitamin E and pioglitazone for the treatment of nonalcoholic steatohepatitis.
Clin Gastroenterol Hepatol 2004;2:1107-1115.

130. Bugianesi E, Gentilcore E, Manini R, Natale S, Vanni E, Villanova N, et al. A randomized con-
trolled trial of metformin versus vitamin E or prescriptive diet in nonalcoholic fatty liver disease.
Am J Gastroenterol 2005;100:1082-1090.

131. Yakaryilmaz F, Guliter S, Savas B, Erdem O, Ersoy R, Erden E, et al. Effects of vitamin E treat-
ment on peroxisome proliferator-activated receptor-alpha expression and insulin resistance in
patients with non-alcoholic steatohepatitis: results of a pilot study. Intern Med J 2007;37:229-
235.

132. Dufour JF, Oneta CM, Gonvers JJ, Bihl F, Cerny A, Cereda JM, et al. Randomized placebo-con-
trolled trial of ursodeoxycholic acid with vitamin E in nonalcoholic steatohepatitis. Clin
Gastroenterol Hepatol 2006;4:1537-1543.

133. Musso G, Gambino R, Cassader M, Pagano G. A meta-analysis of randomized trials for the
treatment of nonalcoholic fatty liver disease. Hepatology 2010;52:79-104.

134. Bjelakovic G, Gluud L, Nikolova D, Bjelakovic M, Nagorni A, Gluud C. Meta-analysis: anti-
oxidant supplements for liver diseases-the Cochrane Hepato-Biliary Group. Aliment Pharmacol
Ther 2010;32:356-367.

135. Miller ER, 3rd, Pastor-Barriuso R, Dalal D, Riemersma RA, Appel LJ, Guallar E. Meta-analysis:
high-dosage vitamin E supplementation may increase all-cause mortality. Ann Intern Med
2005;142:37-46.

136. Sanyal AJ, Chalasani N, Kowdley KV, McCullough A, Diehl AM, Bass NM, et al. Pioglitazone,
vitamin E, or placebo for nonalcoholic steatohepatitis. N Engl J Med 2010;362:1675-1685.

137. Lavine JE, Schwimmer JB, Van Natta ML, Molleston JP, Murray KF, Rosenthal P, et al. Effect of
vitamin E or metformin for treatment of nonalcoholic fatty liver disease in children and adoles-
cents: the TONIC randomized controlled trial. JAMA 2011;305:1659-1668.

138. Gerss J, Kopcke W. The questionable association of vitamin E supplementation and mortality—
inconsistent results of different meta-analytic approaches. Cell Mol Biol 2009;55:0L1111-
1120.

139. Dietrich M, Jacques P, Pencina M, Lanier K, Keyes M, Kaur G, et al. Vitamin E supplement use
and the incidence of cardiovascular disease and all-cause mortality in the Framingham Heart
Study: Does the underlying health status play a role? Atherosclerosis 2009;205:549-553.

140. Berry D, Wathen JK, Newell M. Bayesian model averaging in meta-analysis: vitamin E supple-
mentation and mortality. Clinical Trials 2009;6:28-41.

141.Klein EA, Thompson Jr IM, Tangen CM, Crowley JJ, Lucia MS, Goodman PJ, et al. Vitamin E
and the risk of prostate cancer. The selenium and vitamin E cancer prevention trial (SELECT).
JAMA 2011;306:1549-1556.

142. Khoshbaten M, Aliasgarzadeh A, Masnadi K, Tarzamani MK, Farhang S, Babaei H, et al. N-
acetylcysteine improves liver function in patients with non-alcoholic Fatty liver disease. Hepat
Mon 2010;10:12-16.

%



HIZRE 2|Y2tet /= J10|=2tel

143. Abdelmalek MF, Sanderson SO, Angulo P, Soldevila-Pico C, Liu C, Peter J, et al. Betaine for
nonalcoholic fatty liver disease: results of a randomized placebo-controlled trial. Hepatology
2009;50:1818-1826.

144. Merat S, Aduli M, Kazemi R, Sotoudeh M, Sedighi N, Sohrabi M, et al. Liver histology changes
in nonalcoholic steatohepatitis after one year of treatment with probucol. Dig Dis Sci
2008;53:2246-2250.

145. Vilar Gomez E, Rodriguez De Miranda A, Gra Oramas B, Arus Soler E, Llanio Navarro R,
Calzadilla Bertot L, et al. Clinical trial: a nutritional supplement Viusid, in combination with di-
et and exercise, in patients with nonalcoholic fatty liver disease. Aliment Pharmacol Ther
2009;30:999-1009.

146. Loguercio C, Andreone P, Brisc C, Brisc MC, Bugianesi E, Chiaramonte M, et al. Silybin com-
bined with phosphatidylcholine and vitamin E in patients with nonalcoholic fatty liver disease:
a randomized controlled trial. Free Radical Bio Med 2012;52:1658-1665.

147. Marra F, Efsen E, Romanelli RG, Caligiuri A, Pastacaldi S, Batignani G, et al. Ligands of perox-
isome proliferator-activated receptor y modulate profibrogenic and proinflammatory actions
in hepatic stellate cells. Gastroenterology 2000;119:466-478.

148. Galli A, Crabb DW, Ceni E, Salzano R, Mello T, Svegliati-Baroni G, et al. Antidiabetic thiazolidi-
nediones inhibit collagen synthesis and hepatic stellate cell activation in vivo and in vitro.
Gastroenterology 2002;122:1924-1940.

149. Neuschwander-Tetri BA, Brunt EM, Wehmeier KR, Oliver D, Bacon BR. Improved nonalcoholic
steatohepatitis after 48 weeks of treatment with the PPAR-gamma ligand rosiglitazone.
Hepatology 2003;38:1008-1017.

150. Belfort R, Harrison SA, Brown K, Darland C, Finch J, Hardies J, et al. A placebo-controlled trial
of pioglitazone in subjects with nonalcoholic steatohepatitis. N Engl J Med 2006;355:2297-
2307.

151.Ratziu V, Giral P, Jacqueminet S, Charlotte F, Hartemann-Heurtier A, Serfaty L, et al.
Rosiglitazone for nonalcoholic steatohepatitis: one-year results of the randomized placebo-
controlled Fatty Liver Improvement with Rosiglitazone Therapy (FLIRT) Trial. Gastroenterology
2008;135:100-110.

152. Ratziu V, Charlotte F, Bernhardt C, Giral P, Halbron M, Lenaour G, et al. Long-term efficacy of
rosiglitazone in nonalcoholic steatohepatitis: results of the fatty liver improvement by rosiglita-
zone therapy (FLIRT 2) extension trial. Hepatology 2010;51:445-453.

153. Aithal GP, Thomas JA, Kaye PV, Lawson A, Ryder SD, Spendlove I, et al. Randomized, placebo-
controlled trial of pioglitazone in nondiabetic subjects with nonalcoholic steatohepatitis.
Gastroenterology 2008;135:1176-1184.

154. Mahady SE, Webster AC, Walker S, Sanyal A, George J. The role of thiazolidinediones in non-
alcoholic steatohepatitis - a systematic review and meta analysis. J Hepatol 2011;55:1383-
1390.

155. Kahn SE, Zinman B, Lachin JM, Haffner SM, Herman WH, Holman RR, et al. Rosiglitazone-as-
sociated fractures in type 2 diabetes: an Analysis from A Diabetes Outcome Progression Trial
(ADOPT). Diabetes Care 2008;31:845-851.

156. Lewis JD, Ferrara A, Peng T, Hedderson M, Bilker WB, Quesenberry CP, Jr., et al. Risk of blad-
der cancer among diabetic patients treated with pioglitazone: interim report of a longitudinal

cohort study. Diabetes Care 2011;34:916-922.
gba



ch

rol

7¥5t3]

=

157. Lincoff AM, Wolski K, Nicholls SJ, Nissen SE. Pioglitazone and risk of cardiovascular events in
patients with type 2 diabetes mellitus: a meta-analysis of randomized trials. JAMA
2007;298:1180-1188.

158. Lipscombe LL, Gomes T, L38vesque LE, Hux JE, Juurlink DN, Alter DA. Thiazolidinediones and
cardiovascular outcomes in older patients with diabetes. JAMA 2007;298:2634-2643.

159. Lin HZ, Yang SQ, Chuckaree C, Kuhajda F, Ronnet G, Diehl AM. Metformin reverses fatty liver
disease in obese, leptin-deficient mice. Nat Med 2000;6:998-1003.

160. Zhou G, Myers R, Li Y, Chen Y, Shen X, Fenyk-Melody J, et al. Role of AMP-activated protein
kinase in mechanism of metformin action. J Clin Invest 2001;108:1167-1174.

161. Marchesini G, Brizi M, Bianchi G, Tomassetti S, Zoli M, Melchionda N. Metformin in non-alco-
holic steatohepatitis. Lancet 2001;358:893-894.

162. Uygun A, Kadayifci A, Isik A, Ozgurtas T, Deveci S, Tuzun A, et al. Metformin in the treatment
of patients with non-alcoholic steatohepatitis. Aliment Pharmacol Ther 2004;19:537-544.

163. Torres DM, Jones FJ, Shaw JC, Williams CD, Ward JA, Harrison SA. Rosiglitazone versus rosigli-
tazone and metformin versus rosiglitazone and losartan in the treatment of nonalcoholic stea-
tohepatitis in humans: a 12-month randomized, prospective, open- label trial. Hepatology
2011;54:1631-1639.

164. Haukeland JW, Konopski Z, Eggesbo HB, von Volkmann HL, Raschpichler G, Bjoro K, et al.
Metformin in patients with non-alcoholic fatty liver disease: a randomized, controlled trial.
Scand J Gastroenterol 2009;44:853-860.

165. Duseja A, Das A, Dhiman R, Chawla Y, Thumburu K, Bhadada S, et al. Metformin is effective in
achieving biochemical response in patients with nonalcoholic fatty liver disease (NAFLD) not
responding to lifestyle interventions. Ann Hepatol 2007;6:222-226.

166. Idilman R, Mizrak D, Corapcioglu D, Bektas M, Doganay B, Sayki M, et al. Clinical trial: insulin-
sensitizing agents may reduce consequences of insulin resistance in individuals with non-alco-
holic steatohepatitis. Aliment Pharmacol Ther 2008;28:200-208.

167. Nar A, Gedik O. The effect of metformin on leptin in obese patients with type 2 diabetes melli-
tus and nonalcoholic fatty liver disease. Acta Diabetol 2009;46:113-118.

168. Omer Z, Cetinkalp S, Akyildiz M, Yilmaz F, Batur Y, Yilmaz C, et al. Efficacy of insulin-sensitiz-
ing agents in nonalcoholic fatty liver disease. Eur J Gastroenterol Hepatol 2010;22:18-23.
169. Musso G, Cassader M, Rosina F, Gambino R. Impact of current treatments on liver disease,
glucose metabolism and cardiovascular risk in non-alcoholic fatty liver disease (NAFLD): a sys-

tematic review and meta-analysis of randomised trials. Diabetologia 2012;55:885-904.

170. National Cholesterol Education Program. Second Report of the Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel II).
Circulation 1994;89:1333-1445.

171. Nseir W, Mograbi J, Ghali M. Lipid-lowering agents in nonalcoholic fatty liver disease and stea-
tohepatitis: human studies. Dig Dis Sci 2012;57:1773-1781.

172. Chalasani N, Aljadhey H, Kesterson J, Murray MD, Hall SD. Patients with elevated liver en-
zymes are not at higher risk for statin hepatotoxicity. Gastroenterology 2004;126:1287-1292.

173. Gomez-Dominguez E, Gisbert JP, Moreno-Monteagudo JA, Garcia-Buey L, Moreno-Otero R. A
pilot study of atorvastatin treatment in dyslipemid, non-alcoholic fatty liver patients. Aliment
Pharmacol Ther 2006;23:1643-1647.

%



HIZRE 2|Y2tet /= J10|=2tel

174. Lewis JH, Mortensen ME, Zweig S, Fusco MJ, Medoff JR, Belder R, et al. Efficacy and safety of
high-dose pravastatin in hypercholesterolemic patients with well-compensated chronic liver
disease: Results of a prospective, randomized, double-blind, placebo-controlled, multicenter
trial. Hepatology 2007;46:1453-1463.

175. Nelson A, Torres DM, Morgan AE, Fincke C, Harrison SA. A pilot study using simvastatin in the
treatment of nonalcoholic steatohepatitis: A randomized placebo-controlled trial. J Clin
Gastroenterol 2009;43:990-994.

176. Laurin J, Lindor KD, Crippin JS, Gossard A, Gores GJ, Ludwig J, et al. Ursodeoxycholic acid or
clofibrate in the treatment of non-alcohol-induced steatohepatitis: a pilot study. Hepatology
1996,23:1464-1467.

177. Parker HM, Johnson NA, Burdon CA, Cohn JS, O'Connor HT, George J. Omega-3 supplementa-
tion and non-alcoholic fatty liver disease: a systematic review and meta-analysis. J Hepatol
2012;56:944-951.

178.Zhu FS, Liu S, Chen XM, Huang ZG, Zhang DW. Effects of n-3 polyunsaturated fatty acids from
seal oils on nonalcoholic fatty liver disease associated with hyperlipidemia. World J
Gastroenterol 2008;14:6395-6400.

179. Garcia-Calvo M, Lisnock J, Bull HG, Hawes BE, Burnett DA, Braun MP, et al. The target of eze-
timibe is Niemann-Pick C1-Like 1 (NPC1L1). P Natl Acad Sci USA 2005;102:8132-8137.

180. Yoneda M, Fujita K, Nozaki Y, Endo H, Takahashi H, Hosono K, et al. Efficacy of ezetimibe for
the treatment of non-alcoholic steatohepatitis: An open-label, pilot study. Hepatol Res
2010;40:613-621.

181. Park H, Shima T, Yamaguchi K, Mitsuyoshi H, Minami M, Yasui K, et al. Efficacy of long-term
ezetimibe therapy in patients with nonalcoholic fatty liver disease. J Gastroenterol
2011;46:101-107.

182. Strieter RM, Remick DG, Ward PA, Spengler RN, Lynch Jr, Larrick J, et al. Cellular and molec-
ular regulation of tumor necrosis factor-alpha production by pentoxofylline. Biochem Biophys
Res Commun 1988;155:1230-1236.

183. Zein CO, Lopez R, Kirwan JP, Yerian LM, McCullough AJ, Hazen SL, et al. Pentoxifylline de-
creases oxidized lipid products in nonalcoholic steatohepatitis: New evidence on the potential
therapeutic mechanism. Hepatology 2012;56:1291-1299.

184. Satapathy SK, Garg S, Chauhan R, Sakhuja P, Malhotra V, Sharma BC, et al. Beneficial effects
of tumor necrosis factor-alpha inhibition by pentoxifylline on clinical, biochemical, and meta-
bolic parameters of patients with nonalcoholic steatohepatitis. Am J Gastroenterol
2004;99:1946-1952.

185. Adams LA, Zein CO, Angulo P, Lindor KD. A pilot trial of pentoxifylline in nonalcoholic
steatohepatitis. Am J Gastroenterol 2004;99:2365-2368.

186. Lee YM, Sutedja DS, Wai CT, Dan YY, Aung MO, Zhou L, et al. A randomized controlled pilot
study of Pentoxifylline in patients with non-alcoholic steatohepatitis (NASH). Hepatol Int
2008;2:196-201.

187.Van Wagner LB, Koppe SW, Brunt EM, Gottstein J, Gardikiotes K, Green RM, et al.
Pentoxifylline for the treatment of non-alcoholic steatohepatitis: a randomized controlled trial.

Ann Hepatol 2011;10:277-286.
gba



ch

rol

7¥5t3]

=

188. Zein CO, Yerian LM, Gogate P, Lopez R, Kirwan JP, Feldstein AE, et al. Pentoxifylline improves
nonalcoholic steatohepatitis: a randomized placebo-controlled trial. Hepatology 2011;54:
1610-1619.

189. Lazaridis KN, Gores GJ, Lindor KD. Ursodeoxycholic acid ‘mechanisms of action and clinical use
in hepatobiliary disorders'. J Hepatol 2001;35:134-146.

190. Lindor KD, Kowdley KV, Heathcote EJ, Harrison ME, Jorgensen R, Angulo P, et al.
Ursodeoxycholic acid for treatment of nonalcoholic steatohepatitis: results of a randomized
trial. Hepatology 2004;39:770-778.

191. Leuschner UF, Lindenthal B, Herrmann G, Arnold JC, Rossle M, Cordes HJ, et al. High-dose ur-
sodeoxycholic acid therapy for nonalcoholic steatohepatitis: a double-blind, randomized, pla-
cebo-controlled trial. Hepatology 2010;52:472-479.

192. Ratziu V, de Ledinghen V, Oberti F, Mathurin P, Wartelle-Bladou C, Renou C, et al. A random-
ized controlled trial of high-dose ursodesoxycholic acid for nonalcoholic steatohepatitis. J
Hepatol 2011;54:1011-1019.

193. Yokohama S, Tokusashi Y, Nakamura K, Tamaki Y, Okamoto S, Okada M, et al. Inhibitory ef-
fect of angiotensin Il receptor antagonist on hepatic stellate cell activation in non-alcoholic
steatohepatitis. World J Gastroenterol 2006;12:322-326.

194. Ratziu V, Sheikh MY, Sanyal AJ, Lim JK, Conjeevaram H, Chalasani N, et al. A phase 2,
randomized, double-blind, placebo-controlled study of GS-9450 in subjects with nonalcoholic
steatohepatitis. Hepatology 2012;55:419-428.

195.Beraza N, Malato Y, Vander Borght S, Liedtke C, Wasmuth HE, Dreano M, et al.
Pharmacological IKK2 inhibition blocks liver steatosis and initiation of non-alcoholic
steatohepatitis. Gut 2008;57:655-663.

196. Zhang S, Wang J, Liu Q, Harnish DC. Farnesoid X receptor agonist WAY-362450 attenuates
liver inflammation and fibrosis in murine model of non-alcoholic steatohepatitis. J Hepatol
2009;51:380-388.

197. Gupta NA, Mells J, Dunham RM, Grakoui A, Handy J, Saxena NK, et al. Glucagon-like peptide-
1 receptor is present on human hepatocytes and has a direct role in decreasing hepatic stea-
tosis in vitro by modulating elements of the insulin signaling pathway. Hepatology
2010;51:1584-1592.

198. Lee JM, Lee YK, Mamrosh JL, Busby SA, Griffin PR, Pathak MC, et al. A nuclear-receptor-de-
pendent phosphatidylcholine pathway with antidiabetic effects. Nature 2011;474:506-510.

199. Pillai AA, Rinella ME. Non-alcoholic fatty liver disease: is bariatric surgery the answer? Clin
Liver Dis 2009;13:689-710.

200.NIH conference. Gastrointestinal surgery for severe obesity. Consensus Development
Conference Panel. Ann Intern Med 1991;115:956-961.

201. Mathurin P, Hollebecque A, Arnalsteen L, Buob D, Leteurtre E, Caiazzo R, et al. Prospective
study of the long-term effects of bariatric surgery on liver injury in patients without advanced
disease. Gastroenterology 2009;137:532-540.

202. Mummadi RR, Kasturi KS, Chennareddygari S, Sood GK. Effect of bariatric surgery on non-
alcoholic fatty liver disease: systematic review and meta-analysis. Clin Gastroenterol Hepatol
2008;6:1396-1402.

“



HIZRE 2|Y2tet /= J10|=2tel

203. Chavez-Tapia NC, Tellez-Avila FI, Barrientos-Gutierrez T, Mendez-Sanchez N, Lizardi-Cervera J,
Uribe M. Bariatric surgery for non-alcoholic steatohepatitis in obese patients. Cochrane
Database Syst Rev 2010:CD007340.

204. Castillo J, Fabrega E, Escalante CF, Sanjuan JC, Herrera L, Hernanz F, et al. Liver trans-
plantation in a case of steatohepatitis and subacute hepatic failure after biliopancreatic di-
version for morbid obesity. Obes Surg 2001;11:640-642.

205. Grimm IS, Schindler W, Haluszka O. Steatohepatitis and fatal hepatic failure after biliopancre-
atic diversion. Am J Gastroenterol 1992;87:775-779.

206. Brolin RE, Bradley LJ, Taliwal RV. Unsuspected cirrhosis discovered during elective obesity
operations. Arch Surg 1998;133:84-88.

207. Dallal RM, Mattar SG, Lord JL, Watson AR, Cottam DR, Eid GM, et al. Results of laparoscopic
gastric bypass in patients with cirrhosis. Obes Surg 2004;14:47-53.

208. Car Peterko A, Kirac |, Gaurina A, Diklic D, Bekavac-Beslin M. Diagnosis and management of
acute and early complications of/after bariatric surgery. Dig Dis 2012;30:178-181.

209. Hammer HF. Medical complications of bariatric surgery: focus on malabsorption and dumping
syndrome. Dig Dis 2012;30:182-186.

210. Schwimmer JB, Behling C, Newbury R, Deutsch R, Nievergelt C, Schork NJ, et al.
Histopathology of pediatric nonalcoholic fatty liver disease. Hepatology 2005;42:641-649.

211. Schwimmer JB, Deutsch R, Kahen T, Lavine JE, Stanley C, Behling C. Prevalence of fatty liver in
children and adolescents. Pediatrics 2006;118:1388-1393.

212.Park JY, Ko JS, Seo JK, Lee R, Shin CH, Kang GH, et al. Nonalcoholic Fatty Liver Disease
Progressing to Cirrhosis in an Obese Boy with Hypopituitarism. Korean J Pediatr Gastroenterol
Nutr 2008;11:204-209.

213. Moon JS, LEE KO, Hwang SS, Ko JS, Lee HK, Shin HJ, et al. Analytic Report on the Revised
Korean National Sample Data from the National School Health Examination in 2009 and
2010. Korean Educational Development Institute Ministry of Education, Science and Technolo-
ay, ed. Seoul, 2011.

214.Park HS, Han JH, Choi KM, Kim SM. Relation between elevated serum alanine amino-
transferase and metabolic syndrome in Korean adolescents. Am J Clin Nutr 2005;82:1046-
1051.

215.Seo JW. Nonalcoholic Fatty Liver Disease in Children. Korean J Pediatr Gastroenterol Nutr
2011;14:209-221.

216. Feldstein AE, Charatcharoenwitthaya P, Treeprasertsuk S, Benson JT, Enders FB, Angulo P. The
natural history of non-alcoholic fatty liver disease in children: a follow-up study for up to 20
years. Gut 2009;58:1538-1544.

217. Steinberger J, Daniels SR, Eckel RH, Hayman L, Lustig RH, McCrindle B, et al. Progress and
challenges in metabolic syndrome in children and adolescents: a scientific statement from the
American Heart Association Atherosclerosis, Hypertension, and Obesity in the Young
Committee of the Council on Cardiovascular Disease in the Young; Council on Cardiovascular
Nursing; and Council on Nutrition, Physical Activity, and Metabolism. Circulation
2009;119:628-647.

218. Roberts EA. Pediatric nonalcoholic fatty liver disease (NAFLD): a "growing" problem? J

Hepatol 2007;46:1133-1142.
gba



ch

rol

7¥5t3]

=

219. Takahashi Y, Inui A, Fujisawa T, Takikawa H, Fukusato T. Histopathological characteristics of
non-alcoholic fatty liver disease in children: Comparison with adult cases. Hepatol Res
2011;41:1066-1074.

220. Kleiner DE, Brunt EM, Van Natta M, Behling C, Contos MJ, Cummings OW, et al. Design and
validation of a histological scoring system for nonalcoholic fatty liver disease. Hepatology
2005;41:1313-1321.

221.Ko JS, Yoon JM, Yang HR, Myung JK, Kim H, Kang GH, et al. Clinical and histological features
of nonalcoholic fatty liver disease in children. Dig Dis Sci 2009;54:2225-2230.

222. Alkhouri N, De Vito R, Alisi A, Yerian L, Lopez R, Feldstein AE, et al. Development and vali-
dation of a new histological score for pediatric non-alcoholic fatty liver disease. J Hepatol
2012;57:1312-1318.

223. Di Bonito P, Sanguigno E, Di Fraia T, Forziato C, Boccia G, Saitta F, et al. Association of ele-
vated serum alanine aminotransferase with metabolic factors in obese children: sex-related
analysis. Metabolism 2009;58:368-372.

224.Yoo J, Lee S, Kim K, Yoo S, Sung E, Yim J. Relationship between insulin resistance and serum
alanine aminotransferase as a surrogate of NAFLD (nonalcoholic fatty liver disease) in obese
Korean children. Diabetes Res Clin Pract 2008;81:321-326.

225.Riley MR, Bass NM, Rosenthal P, Merriman RB. Underdiagnosis of pediatric obesity and under-
screening for fatty liver disease and metabolic syndrome by pediatricians and pediatric
subspecialists. J Pediatr 2005;147:839-842.

226. Patton HM, Lavine JE, Van Natta ML, Schwimmer JB, Kleiner D, Molleston J. Clinical correlates
of histopathology in pediatric nonalcoholic steatohepatitis. Gastroenterology 2008;135:1961-
1971 e1962.

227. Barlow SE. Expert committee recommendations regarding the prevention, assessment, and
treatment of child and adolescent overweight and obesity: Summary report. Pediatrics
2007;120:5164-5192.

228. Nobili V, Marcellini M, Devito R, Ciampalini P, Piemonte F, Comparcola D, et al. NAFLD in chil-
dren: a prospective clinical-pathological study and effect of lifestyle advice. Hepatology
2006,;44:458-465.

229. Loomba R, Sirlin CB, Schwimmer JB, Lavine JE. Advances in pediatric nonalcoholic fatty liver
disease. Hepatology 2009;50:1282-1293.

230. Ovchinsky N, Lavine JE. A critical appraisal of advances in pediatric nonalcoholic Fatty liver
disease. Semin Liver Dis 2012;32:317-324.

231. Nobili V, Manco M, Devito R, Di Ciommo V, Comparcola D, Sartorelli MR, et al. Lifestyle inter-
vention and antioxidant therapy in children with nonalcoholic fatty liver disease: a random-
ized, controlled trial. Hepatology 2008;48:119-128.

232. Bairati I, Meyer F, Jobin E, Gelinas M, Fortin A, Nabid A, et al. Antioxidant vitamins supple-
mentation and mortality: a randomized trial in head and neck cancer patients. Int J Cancer
2006;119:2221-2224.

%



Hpol2 2 Zhed,

L
fi

A

2 9

2, 1

HLTE AHEE S 0.9-1.2% ollAgk

L
fu

S, 22716 A

wso] Ay

oF 10%2] FhajollA 7]

L
R

FollAd

s

7.

=
€]

F Aol

3
&

7] Zrage e

ol
=

ALZ3E transient elastography®} MR elastography, 71

J o' d= AST/ALT ratio, NAFLD Fibrosis Score, Enhanced Liver Fibrosis (ELF)

54

2lar Agsf

Jt}. 71 = NAFLD Fibrosis Score’} 7}

ol 3



3
<0
1]

=

-

o AF

APYZE Ag FApel A Holan gl LE el

o] Fgs3}rt.

oo

ks

% SAfollM] ar-gake] vl E (800 1U/Y)<} pioglitazone

oo

i

A7EE ZHAAA ABA

o))

t dad Aol

= 99l 2

=2

X

Wt oz Azl ¥

H]

20Pg2H0 A BA=

8.

w
4

oy

e

b et gl

3]
<

Ag2 vEhl ES 7o 5 gloy 73] FofA] Al o



2 sto|=atol

a5,

Abol A AST &= ALTY]

ol

A

L

R

1. V=
S

A+
T

o] Brlol =gl
Tgo] HA gkt (Al)

s

AL & 2&3-74A) CT, MRI, MRS= 7+ 1] A

L

R

L
R

3. NAFLD Fibrosis Score, transient elastography % magnetic resonance elastography

It (B1)

O

g5

2= o
Tg‘]}\'e‘

fai3
=

sk 0 A

o~
T

Lk

[e]

]-E

SAAZIEH 7-10% o)) A

=

vk Haste] Y
o

=0

=
ey

FafelA] ok
. (A1) 2

L

R

=7k ok (B1)

Tt (B2)
}

9
had

°

ol da

1

5. Hlekae Aol o
A QFAel o

1. 28] vjEl E (800 1U/Y)=

%= 2=



PoW o wT W o CElGe
g XX = 2 W o
AR T %
T M e Mow o B ™
"R N o R o =5 = = M
ﬁl EL H_l a 1_ﬁ|L —_— ﬁl — /M B O_
— ~o o ., X T o
=RANCY mx L i a5
3 o X el T s
= M ol oy < B B
LR M o8 hﬁ H o= Wu (- Eru =
M .I_W 71_ ﬂ on i, oF ﬂAl‘_ = R oF
XooT ~ — T Ea— o i
(= RN ° = ~ W ow o
X ™) N M B
maw E o oy o= E oF x
MO od T = oy oM g
X oo R~ X ~
" OTom o] mo ™ N s Uuw 7o
N X R I L S o
i £ 5o Mom ® Mo
D = w 3 ® X
oﬂe M mw_ + = s E% @ Wo MM < P
o v o o B o X P % M
L 2 AT R W i g
> T a8 = oo N oy =T P &
o _ = = = B < Cra RG]
LT ok o7 o W% i
B B — T o ¥ &o S u]‘_
Mox oo WK ok 5 = 5 s o
< [ % fo i - q —_
S I - A SN
o 9 X = o X ) < X D o) AR
MR oE e M g ca 32 T o
X ox oo Mg oy ® MK -
o|/ o m T o NORRY 2 =
[ = [ o_L EL o0 &R = l
g i 1 =~ = n,mo - WW_ T o =
E oy g Hoo o og X S ¥ x
= R S - TCI c S N 4
g o = 35 E b g = qu =
& oA B SN T &S W O Ml_l =
«i o < i od -~
jun )

W 5o ot

3}

ok (B1)

had

2=

1_

3y

A3

=
=

A

1

o]
pid

8 eeloleiz, ¢

ot (B1)
ul

[¢]

e ol o

B
e ENEERRL



12 7to|=2f0l

hud

& 227} sl

w (B1) 7|z Fol Al ebg el o

1o

[e)

Folg 5



Cisizrets|

=

(232] Tyl la=2| ofsh e 45 H=

=]
rok
e

]
Olol

o
ol
lob

o
Ho
o2

Mo
r
4>

£
ox

ol

i=]
X
o

o3
off
H

Ahy:

ox
]
rlo

b
ofo
Al

2 29| oA ¥4 BE

¢ &= BMS Aok, wpo]d Ao, g MY YAk, vl Felo}, frEdd,

g=ok= Taiho#2k, Celsion corporation®] 3¢ o3+, nlo]dll x| oje] 3¢
7

33 Jassen, 3 Gilead 2] 9 I, 3kt Jassen, 3F= Abbott, 3= Bayer, -3¢

¥ 59 %]

. Astrazeneca, Merck, Bayer, Tl-g-A|%F, fateel $919F, db=r BMS Ak, k= GSK,

Bayer $-¢17¢]

DU U gl

. Btz Fe]o}, Alfa Wassermann®] AT, H=okE, 3k BMS Al<F, f-3+F,

AEe LAt F9 39

. 32 Janssen, 3% GSKeo 3¢ 7}o

D A= ez=IHAIk, ) Roche, 8t o] ST, g BMS Aok, npojd A~

Alel, Ak, Bk, BEAF, = Gilead, ME|AF T o]

: g BMS A%, g Roche, &= MSD, = =nlE]2, wpo]dl 2o}, () o=

w7, iAok T AT, BEORE, theAIk R, RHE T %)

]

¢ ¥ Gilead, FobAlof, dh=eks, nlo]d AAA|o], A FUAT, FAIFH,

8l=r GSK, &= BMS Aok, 3= e=7tAleF 59 7o

8k Roche, f3F3, dk=r MSD, AEg|L9] FYAF, = BMS A¢}, 3=
Roche, AEZ]2-2] F9 73]

CEE e jle

¢ &= BMS Aok, g Gilead, 53+, gk MSD, g7 GSK, AEZ 279, &

%okE, ujold WAlolo] T4l 7l



CHGIZFOY] HIQHR RIYZVUY TIE Zto|=atel
el A ARl

AP o] & F

oY 20139 8Y 26Y

el 20134 89 30

WA O ES|

T & AEA PEF nlER 53, A1201E(rlE e )

A 3 (02) 703-0051 @2 (02)703-0071

olMld  kasl@kams, or. kr EHo)x]  hitp://www.kasl.org
A EMEEEI|E

MEEHA T FEE 67 26 (BAUD)
A3} : (02) 2266-7078 () 2 :(02) 2277-5194
E-mail : jinlk@chol.com  &#o]A] | http://jindnp.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


