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Abstract

Non-alcoholic steatohepatitis (NASH), the
more aggressive form of non-alcoholic fatty
liver disease, may progress to cirrhosis and
hepatocellular carcinoma. Only changes in
diet and lifestyle are hard to maintain and
have little effect in delaying the progression
of NASH. Traditional methods are effective
in reducing steatosis and inflammation, but
they have no effect on fibrosis, which is the
main determinant of patient outcome. With
the understanding of the pathogenesis and
progression of NASH, several promising novel
therapies to target and possibly reverse fibrosis
are being evaluated, making the future of
NASH therapy more optimistic.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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A PGS 14 g 07 i (non-alcoholic fatty liver
diseases, NAFLD)J& /4 J7 B 18 M s i i
DO FR 9 BRI, [ st 535 ] A A O 9
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B R Z130%, 13 E B ANAFLD 95 548
SR E AT, o X 2 R R 30%,
H R R 2 (195 B PEAT 28 & FFNAFLDY. 35
o, EIRANER T 288 TNAFLDH I KR
FAE, A2 DA BH 2 T AT I 2 g 0 1) A
NAFLDAREE —FKim R 35, #1200,
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(T WiA ). 8 H NN, NAFLD AR ZRAAE
(metabolic syndrome, MS)PJFHEZRIL, MSH
IS AL AEIERE . R 5 R APl (insulin resistance,
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9% 7 (hepatitis C virus, HCV)8 & A& BTG
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NHA& 5710 FGF-19 PTX I TNF-o) PTX GR-MD-02
JLE:EIE% Saroglitazar
AHEBR Gl il bl HILPS
GLP—-1 /DPP*43’§ Aramchol Emricasan IMM—124e
PELEIIN i T25251
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PRSI T
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JOT IR S FAREH A 51k, T H il = R R A A SR
PEEL/AN. JHE P XA 5O S0 R A4 AT P Joit 1) i
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SN, B GV PEEREIR, % G 5 24 i R H At
SHAE A TR 7. X — RN G T
Z AN, CHE L RAE. BRI At
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3% Rl f 41 4 A E 2B

W g IR B, i AR B O R T
NAFLDH) R A Jdh 2 v ] Bk 44 B A
. W TE AP e AR v SR AN S A, G
HAEFR N AR Z HE(lipopolysaccharide, LPS)I
G2 SRSV o == QB PR A PR i 7y, 3 N AR
I, Bt DINE T EE A R R A 5 20
TR R AE .

2 MRS
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e, AUH D BUESE BN FHERFER 20 10% (1 )k .
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Rk, RN BRITAH L. ONE. B
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T, BLAER-EA . R PTis i AhE AR . LA 34
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F T #HIF FIDNA v BL.
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DA R 1 JE i 5 R AU, TR R T R RS R
FACH, IFRERE IR RRE R A — T2
EBRPE. BEAL. XE 2B R I R 1T
bIIRIGHT 7Y, KL CIIN ASH 2 B LY
N3 4% Elafibranor 80 mg/d(z = 93),
Elafibranor 120 mg/d@@ = 91) X ZRF|H@ =
92), L367752 wk. WIHHRF AL R BN, 5% R
74 AH B, N Elafibranor 120 mg/dZHNASHEL
MR, B AR, % A B SORE TR
Ik 8 2 4%, Elafibranorfif 3204 B4, 3R
T B 5T R G 0 B JUE S AN R A, {HAT
CITE St 28 S DU i R N S o o =T
3.1.2 skl bz —BA 4 PPAR yIEh7), H AT LAEE
M52 il 2% (thiazolidinediones, TZDs)Z4¥7E
3, VB B R IR )iz S T B R O
BT, WA RS RTZDsHNASHIGITH
. —IIPIVENSIRIHT 7T, FMtAg SIlR . VitE
iz I LL AL, B 21 4 2 A G NASH
W@, HIFRRRIARIWHT B AR, S5XF
HRAH AR LL, 1256 20 e U 52 3] 137 TN 2 PR 2 L i
#%Mff(alanine aminotransferase, ALT)F1 K44
PR SR MK W3 R, AR AR i A2
PRSP JERE 80, (R 2R 4EA0 R 2 R WL
ROEE. R, S E AN B BL(RIFRLE
PIVENSHE ¢ bt 30 AT 8 51 62 25 040 5%
PR A O ) 3 i XU, #BR ] 7 HAENASH
IR 3T Muss o5 PB4 T I — I
PHHETZDsHI T NASHIGYT BIBEHLX I K i
5%, WFFL RN, TZDsRee i i it e tE 4 440 IF
OB R AR A ALY B, TERT A I TDZsiR T )i
ZEr, MEHS F R X NASH R B A1, [l AE
AW R 58 35 v )R BT ey T R
3.1.3 Saroglitazar: Saroglitazar§-20134FE7E E[1J&
Pk BT, RAEBREAHAEIPPAR oy WA
BN, Va7 R R M e 8, JCHGEH
AT 25 TavE Az B 1 e 2 B8 PR 51 2 1)
I8 7 R v v = IR TURE . £ I PR A 72
1R, SaroglitazarfE %A KUK AR /K P 3
PE IR S U, AR EIRiZ 4
BB 25 PR IKN AF LD AUHE A IE SE (N A SH
BEMALTAK. A7 25 2 11 R0 5T LLUE
HAZ 25 i R A ROHE.

3.2 kREX AT E®RE EBEEXZ A
(farnesoid X receptor, FXR) & —Fh{E A\ 2H 41
W ERIENZE R 2K, Z 503 H0E. W
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TE R AT R A 20 22 AR, RV B N F X Rs IR
SRECAHE. FXRsHEDS I 15 g i IH [ B2 7- ¥4 40 g
(cholesterol 7 alpha-hydroxylase, CYP7A1)H3E
[RIZRIE, MCYPTALIE TR A 1k 1) PR .
b Ah, FXRSTEfR KA A PR AR 54 5 A i 4%
JiE S R R EEEER . H IR
i, FXRsHH A 181 4 i AL KR AR IR ah,
TENAFLDAINASH A, FXRIEEE I
T A W v 4, FERE G S e e . %
RIS 52 AN R0 0 2 Uk,

3.2.1 M feEg: WIHEE (obeticholic acid,
OCA)Z — PRI BR & BT AW AF XRS5,
e BE SR AR, Jo YR PERR VTR BE Y. 7R
TR At /N R, OCAR At
REAARE Y (BRI AR 30 RS, Refl i i
JFF£F 4 A R0 FF A4, ) IS 1T I 0D bk s T Y.
HATIEERT ELC SHFERIESZFINASH
BEPFLINTH T (— W2 L. Bl XX
B 2B IR 7). 78 I s, 283
2 B N2 OCA 25 mg/d(n = 141)85 %
@ = 142)769772 wk. 45 B EIR, OCAALHA
0 U R A AT 5 0. OCAYRYT
BT, A23%MERPRFEEN R, S
— 7 E P IER . FFOCAVRIT 4Lt ]
BE H LM S AN L, BRI RS R S B A2 W]
T, AT X AT e LA O 0 A R AN AT
Y. EEE FrNIE, T NOCATEIRYT
NASHJ AR B AT 5. 38 N oREEAT 1R R
RIGHF ST (NCT02548351) 4 BHIFSLiZ 25 HIA
97 .

3.22 NGM-282: 4T 4E4m g A= K [K 7 19(fibroblast
growth factor 19, FGF19)/& —#id id FXRyG L%
SR, BE RO [B] i oK ot 4 5 R R
KKk &N, FGF195FGF32 /K& (FGF receptor,
FGFR)4/B-klotho(— B X 5 5 2k 1) 52 A B
Vg, (TR I, (2 dh b DR R 11 ) Bt
i HE S AR P NGM-28242 A\ L& i HIFGF19
BE. AW EIR, FGF19M 5 B 2635 vl i 3k 4
BRI /N B FF I e A fe, HLF GFRAAITE AL
Fr4nf A (e /e R, R, &t BINGM282
B EWHFRFGF195 BUR R M XG5 0 R W)
[FiS, fREEFGFRIcI A RIFGFRAE S (1) R4
WEE SIS, Wi B AT R &
B NGM2824gfit | — MR bl 2, £
PE SR AU ()[R IR, ~F#TF GF 19X A AL,

2017-06-28 | Volume 25 | Issue 18 |



BEWE T 22 oAt R 1R DA BOP Ak 264
HLEI AN B, H e KA R A kg 7. B
AT — T PR 118 A 7L (NCT02443116) T4
TNGM-282112 wkiy7 I NASHEE )
=AU

3.3 AR B4 WEREL G A LA M (stearoyl-
coA desaturase, SCDYf. T i W, BEfi {6 IR
— AN R R A R PR B B sh ik B
WEFE IR, SCD-15 M [ ik o5 (B A 1)) 5 T
I g 7 75 A ek e R g I 2 AR 8 v A K
FENA S H B Jof AN A 45 1F 5 AN R 4 LG,
SCD-1iF% 1 ¥ 5 (P<0.002), w] i 53 R FIAK
SPAH R

3.3.1 Aramchol: Aramchol;&—F i & i fig
JR 5y, g 2 [ T B 4 2 B R AR
oy ——REFR (RH ¥ BR) AN AE A= FR (YR AN AR T R ).
TEE R IR B3R sh | AramcholfE & 25 P&
FEHe ;& &, WAMAE R, AramcholfEAE40
11170%-83% 1 SCD1VEVE. #MHISCD1#REH NG
7 B8 A BRI D B A, D T = R AN s
PR TG B T R A 47252 H AT — TN N 60451 T3
KAESZ IIN AFLD &% (IUH 651N ASH i ) )
XU~ 22 TR Rl 56 i 7 1E 78 X 1% 245 ) i3k
ATVEARPY. 126041 3 BEHL 4 Bl B2 52 Aramchol
100 mg/d, 300 mg/d LA K 2B F)(5:4n = 20)
VAIT3 mo. S EFIAMMLIL, K300 mg/d
AramcholBEW I/ T IE ARG & &. 7R,
2543 mofIE VI E B, Aramchol/& 224, A fiif
%, HREE E AN AFLD B (IR 5 &
AR B R vk b DA B AR R R
L, GRS A G, X s gk L5 3R
Aramchol A 77 NAFLD [ FH 1.

332 TR HH: MITRAYE —FRH
B 5 T A T A JE A R R R A BRAR
i fg (o AE L B AT B O I R
(cardiovascular diseases, CVD)f]—. T
B, MG 55 MS 5 NAFLD 3L R-1E, fETs
BN B CVD RS, b4k, NAFLDsE G il
EPOR ST GRS R . AT T TG
NAFLD5 105ECVD XK LRI 7, 45
o, AR S O 97 2 22/ 3 L I P 2 VR A
D592 B e B IR VAl 7775, NAFLD &
HH0FECVD R = T ENAFLDAMA. K3
SINAFLD R 58 A 7T 2R 2506 )7 hrdE i
W, X R TT 2543697 7T LA /PN AFLD
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A T0ECVD K. L b, T 2Riay7
NASHHFFLED. £ —TIN 120144 K ] 5E
NASHIT AT FTF 2% 5 75 A P D e B %) A #1)FF
FePAep, gE IR, T 22 6E 0 AR AR
PEL BRI TERT 2 S F2-FAR BLR T ik,

3.4 MAiR Rk B & A R e 695 07 g ok BT LR
FFEIK-1(glucagon-like peptide 1, GLP-1)/&—
KR, BTWHRFESZEREAR, HEHAR
i AR 45 P 30 i PO L 200 A . ok T o e
5| T B2 4 B AN G i R ) 2K G R, GLP-13k
R85 1 A LA 23 T P s B R R
Z RGN EAER. GLP-145 ¥ 2R E
H, BFFIEE B Ml Ak, B b
a3 WRSCRD A1 i e B 2% ORI, R T 2 R A
(10 JiR 85y 2 43 lh - T) BT 17 1) o 4 LR TS v 1L
3. GLP-1 57 %7 8 (0 M 14 B 1 W, A5 208k T
AR U ) R R, RT2DMEA 32 N A
F 2. GLP-1RE#: — KL AKEE-4(dipeptidyl
peptidase-4, DPP-4)Ri% 73 fif, T DPP-4411 7]
VU 368 3 #0241 B R G L P- 1 5 B BE D P P-4 (135 12E,
TF1) 2 2 1 L 75 HH GLP- 194 3 4742 s T K £ 2%
&[34].

3.4.1 GLP-1%4k¥ 37 R FEAAK
(exenatide) | $7 & ik (liraglutide)iX FGLP-1
AR BB ) E 3R T T8RS SR R T
— A Metadr AT 45 R R T PRt
NASHE#H BA REMBWMIEH, fIERERK
M3 ALT/KF, o5t I i 107 25 2 S 241 44k
M T U529 B W E R, M BT
NASHAIMSIHIETT .

— N N 5248 328 DLVl R b 8 ik iR
TN ASHIF) % 4 MR 20 L E ANBIF 721
ZARE BN S R BB R 1.8 mg/dEk 2
169748 wk(B4n = 26). ZHF RS RGN, F
P R £939% 1) 8 #0382 T WA i H Ax
(N A SHME T S N S 47 4EA4k), 1M 22 8 77 414X
F9%(P = 0.019). FFi & AHAH 9% H Bk
JEETFYEAk, T2 B R L R ik36%(n =
0.019). IXAFFFFI 47 & AL A B s — P47
FINASHIGIT /772
3.4.2 DPP-4%7#] 7] : DPP-43MH 7], tnvut& 53T
(sitagliptin) F14EH 51171 (vildapliptin), 7 {F ¥
DPP-4ff, 1% Re % Ud 7 fRGLP-1. %K 2451
VE FIHLHIFE T 18 K GLP-1 194 2 8], H , i
177 LR PR 50T 5 22 B VRS T NASHE A 1)
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At e ki Ae
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HYLESHOCE A, RS4RI R, 5%
BFRUARLL, PR AT T I ASRESE A AU SGENASH
SR BT R FR 105 B AN AR AL RE R, (R
v G UE 4 15 BH 2R 2076 T N A SHIKT A 24 1.
W B 22 AR BRI 7 R A T UE SE LI R A R
3.5 Aaf K e MAEBI RIS T (I ) Fe
BAC R 2
3.5.1 %A FE: 44 REMEN—FhPUEAT, RE
B RERC VDX . RIFFHZ . T R gL
LR, R B AT FH VA 1 AR D R v
J7P BRI, B PR ER 44 RER
NASHEH i —&iay7, LIRS g
T BB TR . —THPIVENSIR LG, gh A
THEPRR SRS RIESZ N ASHE 2, 25
2 464 K E 800 1U/d(800 mg/d, n = 84), ML
HIER(30 mg/d, n = 80) LA K 25l (n = 83). B FL
ER IR, S5 EFIAAMLL, 4EE RERE T I i
FEARALT/KY:, o5 g 17 42 1 F0 90E, 5 g
i i 3 3 NASH(43% vs 19%, P =0.001).
RUE S0 KT R IE T 4EE RER W
WA R RN, JERAZ A T R], I8R5
RN, ATRES SR FENA RN, Bl
A — St 5T 2R B K B 4k A2 RE W] R 2 16
T 51 Jl g R A I A o ) R, Rk, FE RE
TRIT I, R T I B R AN AR AR R KR
BT R A AR, R R BB,
JS7F 4 A R E 7 400 TU/™
3.5.2 Emricasan: FJEIRZERE T -a(tumor
necrosis factor o, TNF-a)fz TNASHH /1§11
JFF 48 B 453 4 R~ JOR R A Bt 18 1 4 B O O
PR HIAZ X A, EmricasaniE —FZ & A i
i, AR A NGt BEOR, A RE PR
ALT/KF, JEHSF FHCVAINASHE #. HEl—
TIENASH/N AR 3P {iEmricasanH TR
J7 AT AR M S BT 51 (4 4545 B R 4T 4L
AR R, 4R EOR, ZAWRsh
0] FEF O 40 B 0 7 D U 54 % B AT 4
1k, MM R BiEmricasan 7] B8 B ANASH ) —Fi
A TR AR IT ik
3.5.3 &EAT T AR Tl AT A Bf(pentoxifylline,
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T FL(NCT02510599).
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o R P EBAE, A ) R e f ot i
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FEMFEEME AT LT AN ASH R 3 1 22 2 R 254

Beishideng®  WCJD | www.wjgnet.com

REB, 5. BBV AT HE

B 12 i 705 R RN, GR-MD-02 1) 52 Fr
A ORI T PR TSI 7T A5 380 1 7 & 9
RS 252030 1 A R E R, XA K
A RN 7 AR 52 P R 4P, H AT IETE
BEAT P AL iZ 25 T30 97 I 4 4L B L C
IR PR IT #336: (N C T02462967). sk REL
L B, GR-MD-0247 ¥ % 21 4E A0 A A L
I PEPNEAE S

4 B

TN AFL DI R I e B e S vk 25 AP
IR, WAL T BRI AR H % RIRIT R
(L2318, S EINAFLDS W ANA T 8K
HMe. TINASHAE ANAFLD ) —Fidk i I Y,
HRLCEZHCCH R, FidbiT FIATTLs
g B ORI, BT HETM L
FDALHER I FNAFLD/NASHINZ5%), H i
FERNRIT ITEAT AR AL & A AR 77 X
BOAZ. AT HERZ A BN A S HORIT 2T 4 A 300 5% (1 ik
HE R K T = 1 10%) 4 LLsE B, H
A3 77 AR SRAS I R S RN TRV, A 2
AU, FIa )77 Z AR TT T %,

NAFLDZMSH TR, & A m i
N e B A5, DRI VF 22 R 7 e i IRE (A At
TT28). BB (INGLP-1345h7 . DPP-430%i
TN G A NAFLD WA — & CEE A,
2, MAETEITNAFLD [A] i 2524 e i 4 i
& HUBE, DAcks B TS,

H 17 4 A2 ZREANIE RS 1 B A7 2 15 % F5 4
FEM—RIBIT 25, (Bl T HTREAAENA R
SR, I PR 52 B FH IR AT 75 12 4R. B BLVR T I
WA 23 n 7 2 M2, XL FAL
5% 5, MTH SO T N A S HIps AR B L 1) 2
F L REVE, (HRIN AR R R 2R T 2
PR FH R AL H T 25 0B 24 1 4 T 11 PR 6
B, e B 2 (B HI F DR B VR T A R
AT, ARKIVEN, A 2 6125 2w
AR NASHIATT ¥ 21 A g, 545 K k6
JTNASH IR Z G,

5 ZEH

1 Loomba R, Sanyal AJ. The global NAFLD
epidemic. Nat Rev Gastroenterol Hepatol 2013;
10: 686-690 [PMID: 24042449 DOI: 10.1038/
nrgastro.2013.171]

2 CRmEHn, JEK, JOREE. ARERSERT AT
EGST . ThAERTIERI %K 2016; 24: 81-84

1651

G RERER

LEFHLSF A
A VA P RE P
A K %o
o9 A8 X B R AT
T, YA
. AR

WAL,

2017-06-28 | Volume 25 | Issue 18 |



REE, F. BB A s HE

J3aishideng®

10

11

12

13

14

Chalasani N, Younossi Z, Lavine JE, Diehl AM,
Brunt EM, Cusi K, Charlton M, Sanyal AJ. The
diagnosis and management 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 [PMID: 22488764
DOI: 10.1002/ hep.25762]
EEITH2IEIHERT R LR E R 2. TRl
IR L. IRPRIFIER 2 2013; 29:
652-655

Korean Association for the Study of the Liver
(KASL). KASL clinical practice guidelines:
management of nonalcoholic fatty liver disease.
Clin Mol Hepatol 2013; 19: 325-348 [PMID:
24459637 DOI: 10.3350/cmh.2013.19.4.325]
Review Team, LaBrecque DR, Abbas Z, Anania F,
Ferenci P, Khan AG, Goh KL, Hamid SS, Isakov
V, Lizarzabal M, Pefiaranda MM, Ramos JF, Sarin
S, Stimac D, Thomson AB, Umar M, Krabshuis J,
LeMair A. World Gastroenterology Organisation
global guidelines: Nonalcoholic fatty liver
disease and nonalcoholic steatohepatitis. | Clin
Gastroenterol 2014; 48: 467-473 [PMID: 24921212
DOI: 10.1097 /MCG.0000000000000116]
Watanabe S, Hashimoto E, Ikejima K, Uto H,
Ono M, Sumida Y, Seike M, Takei Y, Takehara
T, Tokushige K, Nakajima A, Yoneda M, Saibara
T, Shiota G, Sakaida I, Nakamuta M, Mizuta
T, Tsubouchi H, Sugano K, Shimosegawa T.
Evidence-based clinical practice guidelines for
nonalcoholic fatty liver disease/nonalcoholic
steatohepatitis. ] Gastroenterol 2015; 50: 364-377
[PMID: 25708290 DOI: 10.1007 /s00535-015-1050-7]
European Association for the Study of the Liver
(EASL), European Association for the Study of
Diabetes (EASD), European Association for the
Study of Obesity (EASO). EASL-EASD-EASO
Clinical Practice Guidelines for the management
of non-alcoholic fatty liver disease. | Hepatol 2016;
64: 1388-1402 [PMID: 27062661 DOI: 10.1016/
jjhep.2015.11.004]

NICE guidelines [NG49]: Non-alcoholic fatty liver
disease (NAFLD): assessment and management
(EB/OL). Available from: URL: https: //www.
nice.org.uk/guidance/ng49

Charlton MR, Burns JM, Pedersen RA, Watt
KD, Heimbach JK, Dierkhising RA. Frequency
and outcomes of liver transplantation for
nonalcoholic steatohepatitis in the United States.
Gastroenterology 2011; 141: 1249-1253 [PMID:
21726509 DOI: 10.1053/j.gastro.2011.06.061]
Doycheva I, Watt KD, Alkhouri N. Nonalcoholic
fatty liver disease in adolescents and young
adults: The next frontier in the epidemic.
Hepatology 2017; 65: 2100-2109 [PMID: 28103626
DOI: 10.1002/hep.29068]

Rotman Y, Sanyal AJ. Current and upcoming
pharmacotherapy for non-alcoholic fatty liver
disease. Gut 2017; 66: 180-190 [PMID: 27646933
DOI: 10.1136/ gutjnl-2016-312431]

Oseini AM, Sanyal AJ. Therapies in non-alcoholic
steatohepatitis (NASH). Liver Int 2017; 37 Suppl 1:
97-103 [PMID: 28052626 DOI: 10.1111/1iv.13302]
Neuschwander-Tetri BA. Hepatic lipotoxicity and

WCJD | www.wjgnet.com 1652

15

16

17

18

19

20

21

22

23

24

the pathogenesis of nonalcoholic steatohepatitis:
the central role of nontriglyceride fatty acid
metabolites. Hepatology 2010; 52: 774-788 [PMID:
20683968 DOI: 10.1002/hep.23719]

Tilg H, Cani PD, Mayer EA. Gut microbiome and
liver diseases. Gut 2016; 65: 2035-2044 [PMID:
27802157 DOI: 10.1136/ gutjnl-2016-312729]
Vilar-Gomez E, Martinez-Perez Y, Calzadilla-
Bertot L, Torres-Gonzalez A, Gra-Oramas B,
Gonzalez-Fabian L, Friedman SL, Diago M,
Romero-Gomez M. Weight Loss Through Lifestyle
Modification Significantly Reduces Features of
Nonalcoholic Steatohepatitis. Gastroenterology
2015; 149: 367-378.e5; quiz el4-el15 [PMID:
25865049 DOI: 10.1053/j.gastro.2015.04.005]
Sanchis-Gomar F, Lippi G, Perez-Quilis C. PPARS
modulation by GW501516: An unsuccessful
exercise mimetic. Clin Pharmacol Ther 2017 Jan
25. [Epub ahead of print] [PMID: 28124448 DOI:
10.1002/ cpt.632]

Ratziu V, Harrison SA, Francque S, Bedossa P,
Lehert P, Serfaty L, Romero-Gomez M, Boursier
J, Abdelmalek M, Caldwell S, Drenth J, Anstee
QM, Hum D, Hanf R, Roudot A, Megnien S,
Staels B, Sanyal A. Elafibranor, an Agonist of the
Peroxisome Proliferator-Activated Receptor-a
and -8, Induces Resolution of Nonalcoholic
Steatohepatitis Without Fibrosis Worsening.
Gastroenterology 2016; 150: 1147-1159.e5 [PMID:
26874076 DOI: 10.1053/j.gastro.2016.01.038]
Sanyal AJ, Chalasani N, Kowdley KV,
McCullough A, Diehl AM, Bass NM,
Neuschwander-Tetri BA, Lavine JE, Tonascia
J, Unalp A, Van Natta M, Clark J, Brunt EM,
Kleiner DE, Hoofnagle JH, Robuck PR; NASH
CRN. Pioglitazone, vitamin E, or placebo for
nonalcoholic steatohepatitis. N Engl | Med 2010;
362: 1675-1685 [PMID: 20427778 DOI: 10.1056/
NEJM0a0907929]

Musso G, Cassader M, Paschetta E, Gambino R.
Thiazolidinediones and Advanced Liver Fibrosis
in Nonalcoholic Steatohepatitis: A Meta-analysis.
JAMA Intern Med 2017; 177: 633-640 [PMID:
28241279 DOI: 10.1001 /jamainternmed.2016.9607]
Jain MR, Giri SR, Trivedi C, Bhoi B, Rath
A, Vanage G, Vyas P, Ranvir R, Patel PR.
Saroglitazar, a novel PPARa/y agonist with
predominant PPARa activity, shows lipid-
lowering and insulin-sensitizing effects in
preclinical models. Pharmacol Res Perspect 2015; 3:
e00136 [PMID: 26171220 DOI: 10.1002/ prp2.136]
Jani RH, Pai V, Jha P, Jariwala G, Mukhopadhyay
S, Bhansali A, Joshi S. A multicenter, prospective,
randomized, double-blind study to evaluate
the safety and efficacy of Saroglitazar 2 and
4mg compared with placebo in type 2 diabetes
mellitus patients having hypertriglyceridemia
not controlled with atorvastatin therapy (PRESS
VI). Diabetes Technol Ther 2014; 16: 63-71 [PMID:
24138536 DOI: 10.1089/ dia.2013.0253]

Ali AH, Carey EJ, Lindor KD. Recent advances in
the development of farnesoid X receptor agonists.
Ann Transl Med 2015; 3: 5 [PMID: 25705637 DOI:
10.3978/].issn.2305-5839]

Markham A, Keam SJ. Obeticholic Acid: First
Global Approval. Drugs 2016; 76: 1221-1226

2017-06-28 | Volume 25 | Issue 18 |



25

26

27

28

29

30

31

32

33

34

35

36

J3aishideng®

[PMID: 27406083 DOI: 10.1007/s40265-016-
0616-x]

Neuschwander-Tetri BA, Loomba R, Sanyal
AJ, Lavine JE, Van Natta ML, Abdelmalek MF,
Chalasani N, Dasarathy S, Diehl AM, Hameed B,
Kowdley KV, McCullough A, Terrault N, Clark
JM, Tonascia J, Brunt EM, Kleiner DE, Doo E;
NASH Clinical Research Network. Farnesoid X
nuclear receptor ligand obeticholic acid for non-
cirrhotic, non-alcoholic steatohepatitis (FLINT): a
multicentre, randomised, placebo-controlled trial.
Lancet 2015; 385: 956-965 [PMID: 25468160 DOI:
10.1016/50140-6736(14)61933-4]

Kir S, Beddow SA, Samuel VT, Miller P, Previs SF,
Suino-Powell K, Xu HE, Shulman GI, Kliewer SA,
Mangelsdorf DJ. FGF19 as a postprandial, insulin-
independent activator of hepatic protein and
glycogen synthesis. Science 2011; 331: 1621-1624
[PMID: 21436455 DOI: 10.1126/ science.1198363]
Nash Biotechs. NGM282 (EB/OL). Available
from: URL: http: //www. nashbiotechs.com/
drugs_en/NGM282.php

Dobrzyn A, Ntambi JM. Stearoyl-CoA desaturase
as a new drug target for obesity treatment.
Obes Rev 2005; 6: 169-174 [PMID: 15836467 DOI:
10.1111/j.1467-789X.2005.00177.x]

Dobrzyn P, Dobrzyn A, Miyazaki M, Cohen P,
Asilmaz E, Hardie DG, Friedman JM, Ntambi JM.
Stearoyl-CoA desaturase 1 deficiency increases
fatty acid oxidation by activating AMP-activated
protein kinase in liver. Proc Natl Acad Sci USA
2004; 101: 6409-6414 [PMID: 15096593 DOI:
10.1073/pnas.0401627101]

Safadi R, Konikoff FM, Mahamid M, Zelber-Sagi
S, Halpern M, Gilat T, Oren R. The fatty acid-bile
acid conjugate Aramchol reduces liver fat content
in patients with nonalcoholic fatty liver disease.
Clin Gastroenterol Hepatol 2014; 12: 2085-2091.e1
[PMID: 24815326 DOI: 10.1016/j.cgh.2014.04.038]
Motamed N, Rabiee B, Poustchi H, Dehestani B,
Hemasi GR, Khonsari MR, Maadi M, Saeedian FS,
Zamani F. Non-alcoholic fatty liver disease (NAFLD)
and 10-year risk of cardiovascular diseases. Clin Res
Hepatol Gastroenterol 2017; 41: 31-38 [PMID: 27597641
DOI: 10.1016/j.clinre.2016.07.005]

Dongiovanni P, Petta S, Mannisto V, Mancina
RM, Pipitone R, Karja V, Maggioni M, Kakela P,
Wiklund O, Mozzi E, Grimaudo S, Kaminska D,
Rametta R, Craxi A, Fargion S, Nobili V, Romeo
S, Pihlajamaki J, Valenti L. Statin use and non-
alcoholic steatohepatitis in at risk individuals. |
Hepatol 2015; 63: 705-712 [PMID: 25980762 DOI:
10.1016/j.jhep.2015.05.006]

Drucker DJ, Nauck MA. The incretin system:
glucagon-like peptide-1 receptor agonists and
dipeptidyl peptidase-4 inhibitors in type 2
diabetes. Lancet 2006; 368: 1696-1705 [PMID:
17098089 DOI: 10.1016/S0140-6736(06)69705-5]
FHRE, PEEE. EERSENRITE IR AR IRIBAY
IETT . AR A 2016; 8: 520-524

Carbone L], Angus PW, Yeomans ND. Incretin-
based therapies for the treatment of non-alcoholic
fatty liver disease: A systematic review and meta-
analysis. | Gastroenterol Hepatol 2016; 31: 23-31
[PMID: 26111358 DOI: 10.1111/jgh.13026]
Armstrong M]J, Gaunt P, Aithal GP, Barton D,

WCJD | www.wjgnet.com

37

38

39

40

41

42

43

44

45

REB, 5. BBV HE

Hull D, Parker R, Hazlehurst J]M, Guo K; LEAN
trial team, Abouda G, Aldersley MA, Stocken D,
Gough SC, Tomlinson JW, Brown RM, Hiibscher
SG, Newsome PN. Liraglutide safety and efficacy
in patients with non-alcoholic steatohepatitis
(LEAN): a multicentre, double-blind, randomised,
placebo-controlled phase 2 study. Lancet 2016;
387: 679-690 [PMID: 26608256 DOI: 10.1016/
50140-6736(15)00803-X]

Cui J, Philo L, Nguyen P, Hofflich H, Hernandez
C, Bettencourt R, Richards L, Salotti ], Bhatt A,
Hooker J, Haufe W, Hooker C, Brenner DA,
Sirlin CB, Loomba R. Sitagliptin vs. placebo for
non-alcoholic fatty liver disease: A randomized
controlled trial. ] Hepatol 2016; 65: 369-376 [PMID:
27151177 DOI: 10.1016/j.jhep.2016.04.021]

Joy TR, McKenzie CA, Tirona RG, Summers
K, Seney S, Chakrabarti S, Malhotra N, Beaton
MD. Sitagliptin in patients with non-alcoholic
steatohepatitis: A randomized, placebo-controlled
trial. World | Gastroenterol 2017; 23: 141-150 [PMID:
28104990 DOI: 10.3748 / wjg.v23.i11.141]

Galli F, Azzi A, Birringer M, Cook-Mills JM,
Eggersdorfer M, Frank J, Cruciani G, Lorkowski S,
Ozer NK. Vitamin E: Emerging aspects and new
directions. Free Radic Biol Med 2017; 102: 16-36
[PMID: 27816611 DOI: 10.1016/j.freeradbiomed.2
016.09.017]

Rinella ME, Sanyal AJ. Management of NAFLD:
a stage-based approach. Nat Rev Gastroenterol
Hepatol 2016; 13: 196-205 [PMID: 26907882 DOI:
10.1038 /nrgastro.2016.3]

Pockros PJ, Schiff ER, Shiffman ML, McHutchison
JG, Gish RG, Afdhal NH, Makhviladze M,
Huyghe M, Hecht D, Oltersdorf T, Shapiro
DA. Oral IDN-6556, an antiapoptotic caspase
inhibitor, may lower aminotransferase activity
in patients with chronic hepatitis C. Hepatology
2007; 46: 324-329 [PMID: 17654603 DOI: 10.1002/
hep.21664]

Barreyro FJ, Holod S, Finocchietto PV, Camino
AM, Aquino JB, Avagnina A, Carreras MC,
Poderoso JJ, Gores GJ. The pan-caspase inhibitor
Emricasan (IDN-6556) decreases liver injury
and fibrosis in a murine model of non-alcoholic
steatohepatitis. Liver Int 2015; 35: 953-966 [PMID:
24750664 DOI: 10.1111/1iv.12570]

Zein CO, Lopez R, Fu X, Kirwan JP, Yerian
LM, McCullough AJ, Hazen SL, Feldstein AE.
Pentoxifylline decreases oxidized lipid products
in nonalcoholic steatohepatitis: new evidence on
the potential therapeutic mechanism. Hepatology
2012; 56: 1291-1299 [PMID: 22505276 DOI:
10.1002/hep.25778]

Shirakami Y, Shimizu M, Kubota M, Ohno
T, Kochi T, Nakamura N, Sumi T, Tanaka
T, Moriwaki H, Seishima M. Pentoxifylline
prevents nonalcoholic steatohepatitis-related
liver pre-neoplasms by inhibiting hepatic
inflammation and lipogenesis. Eur | Cancer Prev
2016; 25: 206-215 [PMID: 26258810 DOI: 10.1097/
CEJ.0000000000000172]

Friedman S, Sanyal A, Goodman Z, Lefebvre E,
Gottwald M, Fischer L, Ratziu V. Efficacy and
safety study of cenicriviroc for the treatment of
non-alcoholic steatohepatitis in adult subjects

1653

2017-06-28 | Volume 25 | Issue 18 |



AT
/7%

B, 5. IPBREILEINIET YD eHRE

with liver fibrosis: CENTAUR Phase 2b study
design. Contemp Clin Trials 2016; 47: 356-365
[PMID: 26944023 DOI: 10.1016/j.cct.2016.02.012]
46  Nash Biotechs. Selonsertib (EB/OL). Available
from: URL: http: //www. nashbiotechs.com/

drugs_en/IMM124E.php

47  Nash Biotechs. Imm124E (EB/OL). Available
from: URL: http: //www. nashbiotechs.com/

drugs_en/IMM124E.php

48  Hussein O, Grosovski M, Schlesinger S, Szvalb
S, Assy N. Orlistat reverse fatty infiltration and
improves hepatic fibrosis in obese patients with
nonalcoholic steatohepatitis (NASH). Dig Dis
Sci 2007; 52: 2512-2519 [PMID: 17404856 DOI:

10.1007/510620-006-9631-1]

49  Barry-Hamilton V, Spangler R, Marshall D,

50

Green ], Zaffryar-Eilot S, Holzer A, Ogg S, Thai D,
Neufeld G, Van Vlasselaer P, Smith V. Allosteric
inhibition of lysyl oxidase-like-2 impedes the
development of a pathologic microenvironment.
Nat Med 2010; 16: 1009-1017 [PMID: 20818376
DOI: 10.1038 /nm.2208]

Harrison SA, Marri SR, Chalasani N, Kohli R,
Aronstein W, Thompson GA, Irish W, Miles MV,
Xanthakos SA, Lawitz E, Noureddin M, Schiano
TD, Siddiqui M, Sanyal A, Neuschwander-Tetri
BA, Traber PG. Randomised clinical study: GR-
MD-02, a galectin-3 inhibitor, vs. placebo in
patients having non-alcoholic steatohepatitis with
advanced fibrosis. Aliment Pharmacol Ther 2016;
44: 1183-1198 [PMID: 27778367 DOI: 10.1111/
apt.13816]

J3aishideng®

WCJD | www.wjgnet.com 1654

McCauley S, Rodriguez HM, Oyasu M, Mikels A, 51  Nash Biotechs. Gr_md_02 (EB/OL). Available
Vaysberg M, Ghermazien H, Wai C, Garcia CA, from: URL: http: //www. nashbiotechs.com/
Velayo AC, Jorgensen B, Biermann D, Tsai D, drugs_en/GR_MD_02.php

i LR W oy

ISSN 1009-3079 (print) ISSN 2219-2859 (online)
Publishing Group Inc. All rights reserved.

DOI: 10.11569 © 2017 Baishideng

L4 ?ﬁﬁ L

(ERFATIEZ L) X THHS

AHIR AFIESCHIMEISCFRRER KNS . IERMAS BF Mbr. & kiESiv, HLAEEStim, 18k
HFip, B2 NiEbtsc, s Ebticv, Zhfikitbtia, M Rpo, #E Big. s(FP)ABES XS, ke M AES BiKe, mLANRES AL
ML, lepm(F. 5 4 1/min) -+ E%({X 25 2(%) + 60 = Bq, pHARE S PHELP", H pylori/NGES HP, T1/2A6ES Bl
/280 TL, Vmax ANEVmax, A5 ASSCu. FHRVARISNSCE, FRHARR. WY T ¥4 K a4 S
M4, QTR W, A0 ana T8 B (Helicobacter pylori, H.pylori), llex pubescens Hook, et Am.var.
glaber Chang(fiy % & 7V RIBELR); HHIK, — LT F 555 (R A%, % imean, f7HEZSD, FIEL, A3
FIREZEP, K 2 80); 44 Phs IURAL M T R BOGTERII LR 5 (W, O, P, S, d, 1)lin-(normal, IE),
N-(nitrogen, &), 0-(ortho, 48), O-(oxygen, &, > FAN%), d-(dextro, FJiE), p-(para, 1), 4l fn-butyl acetate(H
R 1E T Hi5), N-methylacetanilide(N-F 3 Z. Bt K 1%), o-cresol(4F ), 3-O-methyl-adrenaline(3-O-FH 2 5 I I
%), d-amphetamine(4 i€ 4514 1%), /-dopa(/£ it % ), p-aminosalicylic acid(¥f & F/KMR). $i T 7 K 4E Sin
vitro, in vivo, in situ; 1bid, et al, po, vs; FANCFE MR EE, Wm (&), VIER), F0, p(E 1), WEh),
V(R L), QGVE), E(RIABRIE), S(HIA), ¢(F 1)), z(BHE 1, Kat), (3% [, C), DOWMTIE, Gy), A (B
WL, Bq), p(i# L, AT, @/L), c(RIEZ, mol/L), o(AR 73 £, mL/L), w(Jii 57341, mg/g), (T & BE/RIK L,
mol/g), /(K JEE), b(F ), A L), dJFFE), RCEAR), D(EAR), Two Cows VA, Ty CIEE. BRI 5385 /NS 7Y
&, Wiras, c-myc; FEF =) HKE IEAK, P16 A.
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