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Research progress in anti-fibrotic drugs
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[ Abstract ] Fibrosis is a pathological condition characterized by the excessive deposition of extracellular matrix
due to the imbalance between injury and repair. It can affect multiple organs, including the heart, lungs, liver, kidneys, and
pancreas. The progression of fibrosis is usually slow and difficult to reverse, and it can severely impair organ functions. In
industrialized countries, deaths caused by fibrosis account for up to 45%, resulting in a tremendous disease burden. Thus,
there is an urgent need for drugs that can reverse or delay the progression of fibrosis. In recent years, remarkable progress
has been made in the research on the pathogenesis of fibrosis in different organs, and relevant drugs targeting fibrosis are also
under active development. This article briefly summarizes the drugs currently marketed and drugs at the clinical trial stage for
treating fibrosis.
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G Zm TRESE MBI LM A
NEFRSTERR, BAREFUARLEN, B
AAHAKR T My kB mELE, i
o AL . RE R CME i AF 4 fb (idiopathic pulmonary
fibrosis, IPF ) . = i %% M i i P AT 58 ( non-alcoholic
steatohepatitis, NASH) . AF# 4, EHER". &
e iR B3R @Kﬁ%%&%%%#ﬁﬁﬁuﬁm%
PR IBAAE . AR T AR TRAIHE A
Bk, AELE, ﬁk%%%ﬁ4%mmﬁ
AN, BHEARE VAW A D, [EET 7 EHR,
RARATFH M TEREZ " Bk, BA
TR 4 AT 2 Ak By KR AL IR R S LA L
LA ERTOIERER. LEX, WAECGD
WA RBAFT R MR, ACHELLGE LT

A FnlE KA A R IR, Uy R R MA LN
MR R ESE,
1 2LmrEY

BRT, st gt LW R A
R, 22k5% B WA H 3 A 25 ko B R Tl R
3% F| T 76 7 IPF By # 3E 2 B ( pirfenidone ) F 2.
ik A (nintedanib ) , DL & 2024 4 4 % [ FDA #
YEJH T 9897 NASH th %78 £ 4 % (resmetirom )

WAk BB E—Ffra ATy, HEER
*Fﬁnwﬁ&ﬁT%%ﬁ%%%é%@%%L
00 R AF 4E . el U AR R R A R, HE T E 4R AT 4
et ST KRB R E o E W, i
Je. B &k 2% R 4% IPF A+ | 41 il 7% & (forced vital
capacity, FVC) By T3 JZ, EK B0 Lo E &
HW . EER R, kR EEA T
BHEIPFHER " . BB 41 RRB 0 E T, W
A J B 7 e 3 IPF . 34t 2K AL oh A JT b o . B 3
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Tz
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& -B ( thyroid hormone receptor-8, THR-B) # 34 7,
fE 4 8 52 M E T 40 M P B0 THR-B % 1K, 12 3 J
F X 34 9 T R AERE s B R A . — T
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NASH &% 89 fFRE i & B o T R X5 4 &
LR, 38 24 % 80 mg 1 100 mg b7 A& 2 M E
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B 4335 5 ¥ (autotaxin, ATX) & — &
1k v& i % fig B ( lysophosphatidic acid, LPA) & &
tyBE, T LPA 7 IPF oy &t 12 o BLH & B AR A,
(R b R T DR OR AF ey T
7+ %7 ft 7 4F (ziritaxestat ) 3 3 #7 4| IPF & & &
ATX & P > LPA 4 JR, T JE & 4 4 (L3t A2,
SR, ZETIHNG AR X3 1, 773 16 51 45 R 6 B R
% IPF BH W FVC £ T &, HREA R wKFt
. ERERANK AR B E F AT R R E, R
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Admilparant & — # LPA1 # 4t 7, & xt [A by
LPA #3803 I A 1 £F 4 4m L 09 35 5 DL BB E % 4
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ZRroh e B e A Y L E BTk 25 B T I R AR
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45 %5 4 48 % K A F (connective tissue growth
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BE (HERE=1H) L NASH R B(Hy £ # i
Bl Z R A H 8 (23% vs 12% ) , L 38% 0y B #
FHRMBE=TH, 10% th EH AL N E=2 B
T4 B — £ B4 5 NASH By % # (NASH 7438 B 4
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ARG — 3 NI s R #F % 8 36 7 NASH By
o, Bl T HAEAEME NASH A FER TR ™&
2 4y Ve IF 540 B9 XU, T I R 9 55 78 2024 48
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i E L A B R B FE 4 3 % R (peroxisome
proliferator-activated receptor, PPAR) & — % #
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(lanifibranor ) & — ## 72 PPAR % 30 7, #& 4 ¥ 7%
PPAR Z kW i A LA, R FARE. KEMA 4
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4 K [ F 21 (fibroblast growth factor 21, FGF21 )
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#1 50 mg 4o Bl A 39% Fu 41% th B A5 T IE UE A
FERFENKE=L B, TLEAARH 20%.
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LYW REESEFEMMA., B4, EXEER
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TRHEONFENGHNT R 2T KRR E
(NCTO03664414 1 NCT03018041 ) 5 & 4 4
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PR T X e OE E BRAT AR R AL, A — e A
TR LN K, @345 IPF B INKITH A, G
& A BE AR H A%, DR BT NASH Y 48 it
TR T ETHBEF A C-CHEMEFZERERA
Ak A i A K H T 19 KM%

TR R AR e o A B R B B R R T BT A
YA A BT 4F 4 A2 RO ALR B X L b, ddR R
WAL, B, BREBRENSAELETIEEEAR
o HE, ATMHRBEAENTGH N % 1,

3 INEFRE

Ghfr—MERWENFLIR, BREFMHL
F. EEREAMEMEL, AAFENLTHRNE X
R SRR AL BT A R ARAR BT A B 2 28 4 LBy 25400
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Target Drug Chinese name Disease Clinical trial registration number  Trial status
CTGF Pamrevlumab W E AT IPF NCT04419558, NCT03955146  Termination
ETA Ambrisentan A IPF NCT00768300 Termination
PDE4B Nerandomilast (BI 1015550) JISK &4 IPF NCT06238622 Recruitment
Nerandomilast (BI 1015550) #RAK @4 IPF NCT05321069 Completion
Pentoxifylline AR NASH NCT05284448 Completion
TGF-p Pirfenidone nikALE e IPF NCT03208933 Listing
PGI2 Inhaled treprostinil NP EVIN IPF NCT04708782, NCT05255991  Recruitment
Pentraxin-2 PRM-151 (zinpentraxin alfa) IPF NCT04552899 Termination
LPA1 BMS-986278 PPF NCT06025578 Recruitment
Admilparant IPF NCT06003426 Recruitment
mTOR Sirolimus PP 5] Pulmonary fibrosis NCT04948203 Recruitment
ATX Ziritaxestat IPF NCT03711162, NCT03733444  Termination
TK Nintedanib JeikJet IPF NCT01335464, NCT01335477  Completion
FGF21R Pegozafermin TR NASH NCT06419374, NCT06318169  Recruitment
Efruxifermin WETEIH] NASH NCT06528314, NCT06215716 ~ Recruitment
ER and PR Estradiol patch - NASH NCT04833140 Recruitment
FXR Obeticholic acid R DTE R NASH NCT02548351 Termination
PPAR Cenicriviroc NASH NCT03028740 Termination
Lanifibranor Prje =ik NASH NCT04849728 Recruitment
Elafibranor WP RE  NASH NCT02704403 Termination
THR-B Resmetirom K ) BT NASH NCT03900429, NCT04951219  Listing
SGLT2 Dapagliflozin IKKE G NASH NCT03723252 Completion
GLP-1IR  Semaglutide HEARE IR NASH NCT04822181 Recruitment
Survodutide CIR 19N NASH NCT06632457, NCT06632444  Preparation
SCDI Aramchol AP LR ER NASH NCT04104321 Suspension

CTGF: Connective tissue growth factor; IPF: Idiopathic pulmonary fibrosis; ETA: Endothelin A receptor; PDE4B:
Phosphodiesterase 4B; NASH: Non-alcoholic steatohepatitis; TGF-f: Transforming growth factor-; PGI2: Prostaglandin 12; LPAT1:
Lysophosphatidic acid 1; PPF: Progressive pulmonary fibrosis; mTOR: Mammalian target protein of rapamycin; ATX: Autotaxin; TK:

Tyrosine kinase; FGF21R: Fibroblast growth factor 21 receptor; ER: Estrogen receptor; PR: Progesterone receptor; FXR: Farnesol

X receptor: PPAR: Peroxisome proliferator-activated receptor; THR-B: Thyroid hormone receptor-p; SGLT2: Sodium-glucose

cotransporter 2; GLP-1R: Glucagon-like peptide-1 receptor; SCD1: Stearoyl coenzyme A desaturase 1.
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DR, 18 % 303 20 M 78 I R R 30 I B TR 2%
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