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[E]T AT I P % (metabolic dysfunction-associated steatotic liver disease, MASLD) & 4> Fik fic 7 UL G 48 M 11T
95, DAERSl P g 15 72 1 0 R 3 A 40 AN 9 i 1) A i g 15 76 BT 9% (metabolic-associated steatohepatitis, MASH), A 514 £F 4
Ak, FJE AR AT 3R R o R A AR 20 B, 2 TR B2 25% AR . TGRSR 5] MASH S s IR ME | PEAL I3 2 4
ARIEHRIE, (BB SEHE . AR AME R AT SRS (R T BB R AR . KAk, HATSEE FDA MICHER T34 MASLD
HIZH . ARSCREBFNZ T A RIFER N TCARZWERICY), 358 T H il MASLD fIGYF B8R, I AR+ B A PEAh 5
— 2 B Y B AR G A B I R A T AU AP . A ERRESH MASLD (1l RIS Wi AN 250 iR 7 HR A5 A JELES .
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Noninvasive diagnosis and pharmacotherapy of metabolic dysfunction-

associated steatotic liver disease: new perspectives and future perspectives
SUN Danni, HUANG Yong, ZHANG Jiabao, WANG Pei( Department of Pharmacology, School of Pharmacy, Naval Medical
University, Shanghai 200433, China)

[Abstract] Metabolic dysfunction-associated steatotic liver disease( MASLD) is the most prevalent chronic liver disease
globally, encompassing the entire spectrum of fatty liver pathogenesis. It progresses from simple steatosis to metabolic-associated
steatohepatitis( MASH) , involving injury and inflammation, with or without fibrosis, ultimately leading to cirrhosis and
hepatocellular carcinoma, which affects approximately a quarter of the world's population. Liver biopsy remains the gold standard
for differentiating MASH from steatosis and assessing advanced fibrosis; however, its limitations, including costliness,
invasiveness, and sampling bias, have spurred the development of noninvasive diagnostic techniques. In addition, there are no FDA-
approved drugs for the treatment of MASLD. Enumerating noninvasive diagnostic markers that have the potential to replace liver
biopsy were summarized, and the current treatment options for MASLD were discussed, with clinical trials designed to evaluate the
efficacy and safety of single agents or combination therapies to halt or reverse disease progression, which could provide new
insights for the clinical diagnosis and treatment of MASLD.

[Key words] metabolic dysfunction-associated steatotic liver disease; metabolic associated steatohepatitis; biomarkers;

pharmacotherapy
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JZ N . H T 3% E FDA it TR YT
MASLD [#25#). I, 2% MASLD HIiZBiANGY 7
R EE, ASCHE T ITAISWRC2 KT MASLD
AIMER B, X ST 2GR T R I T e

1 2B MASLD BYIEFRE

1.1 X% MASH 5 #4055 oG f ik 47 54

4 £ 85 18 (cytokeratinl8, CK-18) J2: 4 fifd
AT IIRRED, TR IR T3 A8 TP gl i R A4 i)
#| . MASH 5 I B8 T & ) CK-18 i Hpl
X 43 B2l f% 15 75 M F MASH (946358 4= W Anic 9 .
YA A A 18-M30 B (CK18-M30) Fl 4 it 1 £
I 18-M65 H Bt (CK18-M65)i2Wr MASH By #iERA
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H A EWFSGY . Daniels K H 7] 545 & 8, PRO-C3 J&
MASLD £F 4 A6 53 Bi (0 37 1500 X5, -5 87 B 4
PRAZ B ANAE Y . A PRI A0 L/ N T B 25 A T
i) ADAPT 3T/ 7E 1R 51l MASLD 16 1 £F 4 Ak it
i APRI, FIB-4 F1 MASLD £F4EfLiF5324 . Boyle
KR F g Sy T 4145 PRO-C3 7E N Y FIBC3 1T
oy, L WrHER 5 ADAPT P43 AHA, £ T Baph
JHE) PRO-C3. FIB-4 FIHAMERIIE 7 R G0 HfA
FERRAS Y ABC3D P4 #47 A0 24 112 Wik ff 1, 58
SEm R Tz AR

1.2.2 FibroMeter

FibroMeter i2 Wi MASLD £ & i #F 4 44k 1Y
HERA T A 0.857%), B AR [F I AL FibroMeter V2G,
FibroMeter VCTE #11 FibroMeter MASLD %% /i F
MASLD {1l & i2 Wi, FibroMeter VCTE FY 2 Wi 1
R P, B4R FibroMeter MASLD &% [ 141
% MASLD HJERY, (HAE 2 MASLD 34 i) 21
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1.2.2 SRR AFLF 4L (ELF) ¥4
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2 HYIRTT

2.1 RAHFeAR
2.1.1 o E AP AR B 58 Y 0T 32 7R (PPARs) 3
gl

PPARs if b % s R 5 g B Qilf . S80E | JREG
HPURMLF e 2 AT R . iFLsh¥H PPAR
WA H PPARa, & Fl y 415, IR b PPARa 34 5)
I DURE S ] LU SR VA T R H il = 8 10 , i i 20
Jit P R A A PPARY R LATACE I B B 5% 25 ARk
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®2 SBREIAHECTUNEXRIITS R

RS MR ks (%) Rt (%) T AR
0.72 >2.0 75 65 614 MASLDsH#H>6541
s AL o RS ENASLD
APRI 0.77 %Eifs 1%93 986‘f1 68774 MASLDH #19
0.72 >0.12 71 68 614 MASLD#> 65 %2
NS 0.84 <-1.455 72 70 93924, MASLDH#Y
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0.87 2814 MASLD R P
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FKIM) TG K, A 2GR BB © gt TR)T
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1T MASLD &3 16 il J5, & i ALT /K.
JHRERE G & f L B RARHUAN S ks A AL 1l i
SEEIR D EREY . BHATF £ ¢ T Saroglitazar
() TG R IE IEAE RS R A

$iJe 2% (IVA337) J& —Ffiz PPAR ¥ 3h 7,
X} 3 Fft PPAR WAL AP H rh &/ E R . — 3
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MASLD H A4k, 20— 4k
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DALY By T AL TR R A X s
45 B SCHFAE MG R 50 vh i — 25 17 Af TVA337
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etk A2, BA B RIIGITIE I .
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FI7 & K —Fh KA GLP-1 264, 1T Wil
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L, AN R A D (AR I R 0, R
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R GLP-1 2R3l . G RS IE S, B35
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FOIR BRI 2 A2 18 B 2SI B A% I MASLD B
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FEHEA TR,
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1 NF-«B {55 55 3 fif 2k 1% K 0% MASLDPY, — i
4] 36 JE ) 9288 UE SE T Resmetirom fE % [ AIG
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HEER A REFRAEAUE, SRR SR
BETHE N EE AT T I 36 AN TT bRy
W57, B 4K 1Rk Resmetirom 80 3§ 100 mg, %
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Fh3fl 4 A9 Resmetirom #HE2 2l MASLD fE 34 1Y
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FDA T &30 T2 24 08 25 b i i e pe 5
I,

2.1.5  ZPFLHEE A RAGEE(ACC) I

I FL 3P ACC1 2 B i i M\ Sk A Bk 72
(DNL) i PR i, ACC2 152 5 R p A ALry
R BRI R SE R Bl 1 e D

PF-05221304 52— Ff 8 8 1Y) ACC1/2 #fil 571,
LA B U A i 32 P R AT 237 1 22 4k, RERS AT 1 SR
5 30 38 4 BFIE DNL 3o #2597, MASLD & # %
PF-05221304 697 J5 L7 TG 2 7 2 AR 1 T
Y5 PF-06865571 Wk & i H g % 22 fi# 1L %5 TG 1) 7+
B, 97 L AL MASLD S5 1 RS I 2 5071,
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JIE DNL 77 A B3840 il & 75w LR 1 R SR
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LT AL 2 MASLD % R (AR . —
Wi b WIBEHL I E B2 K T Belapectin 7£ MASLD,
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Belapectin 3 & B RREE 1 424 40, ARIRl ik
FRL 2 (8] (4 Dk R 86 B2 (HVPG) | SR 4EfL Ak
PORS NG W G S e B 35 2557 . SR, 7E LB
EHERK 5K B P 53, 2 mg/kg Belapectin
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3 e
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