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W WERENAETT WA, ARSI (metabolic associated fatty
liver disease, MAFLD) HHjC A S 3R EH WIE IR 2 —, NEREgON v 2 H 3%
iFE KRR —. MAFLDJRIENLSIE A, WA S RIEST. RIS ZEEL. B
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IR SR HEE S AEMAFLDH R B F

KRR ARUAHSCHR I s IEJRE: AR B, HLHL: IR L

Mechanisms and clinical practice advances in weight reduction for patients with
metabolic associated fatty liver disease

Chen Nan, Geng Nan, Li Jie (Department of Infectious Diseases, Nanjing Drum Tower Hospital,
Affiliated Hospital of Medical School, Nanjing University, Jiangsu Nanjing 210008, China)
Abstract: With changes in diet and lifestyle, metabolic associated fatty liver disease (MAFLD)
has become one of the most common chronic liver diseases globally, and obesity is considered
to be a major contributing factor. The pathogenesis of MAFLD is complex, involving insulin
resistance, lipid metabolism disorders and chronic low-grade inflammation. Recent studies had
demonstrated that weight management played a crucial role in improving MAFLD outcomes.
Interventions such as lifestyle modifications (including diet and exercise), pharmacological
treatments and bariatric surgery had shown efficacy in reducing hepatic steatosis and slowing
fibrosis progression. This review explored the pathophysiological mechanisms linking obesity
and MAFLD, clinical prognosis, the mechanisms and clinical advances in weight management
therapies and future intervention strategies, including gut microbiota modulation, development
of novel therapeutic targets, and the application of precision medicine in MAFLD.
Keywords: Metabolic associated fatty liver disease; Obesity; Weight management;
Mechanism; Clinical practice
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2 fERE & & th MAFLD HORITHR S

REJE & — P8 0, RO R AE 2 1R T S
wEGEE R, M Refa R . RPEH R A
2020 (World Health Organization, WHO) HJf£5ibx
W, PREFEF (body mass index, BMI) = 30 kg/m’
SESUCAIRRE, 25~29.9 kg/m* B EE . 3T 4 SR WM
NERERT 7T B4 (European Association for the Study of
Obesity, EASO) & 7 HrisHiELe, K s Lk
(waist-to-height ratio, WHtR = 0.5) &7 fbf
GE2f. ThEEokOBE2E I E R IE N A E b, — I
B R 2 Aty RFEEAR AFE B 75 0 13— P E BHBMI
AR DLHER TIMIMAFLDZE &, g B & K AT R
B e ek b ENE R, I 5 500 I R RSB T XS
EEEM, FmIEEMAFLDAL b 5] N R
PR BT v KU TR 0 RORS AR o BB 50 1 A
P 280 PRI S 2 P e 1)k AR i R )
I, dERCEE R EST RAHE 55 A Ik, 2k
NAEROAFE A R IE kIR . &5 5 U T
&, UUBMI =30 kg/m*E L HIRERENGRE, HA I
T XRS5 A o B 5 T R 2919%s T 7E K R B
FEAR I IR B A, BT R 3 T6 H ACRE 1 1
WK R R TR AT IE450% Y . JEE C AR IA
9% P AR M ) BB R, U LA 5EMAFLD
B &Y Bl N R 2, MAFLD# A A & 4 ERVE
Bl A e LI TR 26 2 — ), BE 5t W], MAFLD
T AR BR R N29.62%, IR s FTbiE
. M1999—20054F1£125.28% - &2012—2017
F1933.90%, FEACREARES, MAFLD &R % &k
52.27%%. WFLF4EAL RS TR BT R, — T
x9, JEFEMAFLD & R E A4 (= F2)
R A RN 4A2%, T IE R R N 17.5%
4, MAFLDAH XA 4089 (hepatocellular
carcinoma, HCC) ¥l &5 LLiZ4E ETF, #B4rEH XKW
MAFLD-HCC /5 bt ik BHC O 1 1118%~14%, AT
FESAEHCC R R BT 291.96%, JCHAEEE LT
FrEg ., iz AT EIA3.s R,
3 BEREIRZN MAFLD HYFRIEHL &I
3.1 KA FAAA HERESI RS XIS T
O AR AE 07 AR 2L, AT 3G 0 AE 9 R T B
. BFFLR B, E R B R T B R =
(triglycerides, TG) Vi, HAFZ160%MIHETG
SRR T i 107 25 0% T (v 25 R T I i VA A D7 IR
T R 2 AR o IR R AE AT R R B AR Hr
W& (diacylglycerol, DAG) Fl#fiZE kg4 Ry ot
PIRE A T, R RS T A AR 25 L R I EUm A 4
W R I, DAGIE I EGE & H I EGCHNE g & =G
SR, AN v W B SR .
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DAGHH 22 P e B [R5 R T 1 A s 6 A2
B0 Bl i 5 JFF T MA S HIF) i Je s
3.2 XS f R KR AR S| 18 PR AR B SORE S B
JEMAFLD K J& (1) 5 — R BN . JE W7 #3512 48 i
AT 25 5L S L g i N AR P e AL R SR
MM H RN D RERR RS . fEMAFLDH, JHE 48 B %
Uie 25 M B B A U3 hn & R AR R AR R, b T
51k — R A5 s i BFIE N FE AR R B
BOE 7 5 08 AR G BB ML, BLEE Y R
R AR 2R T RE O IR A L A% i B 1)
AR, SEGEEIE AR, DR A 4R
Mk AN, TR, BE R R A e 4 R T
40/ 25-6 (interleukin-6, IL-6) F1JE U8 FE A
“F-0. (tumor necrosis factor-alpha, TNF-o) /KF5
MAFLD ™ 5 f2 B 2 55 5 EA G, R 2 /v i il i i
TEINK/NF-kBi# % (e 3 g 5 VR 28 (R R 28, TP
BR - 4n R R 28 () /D IR R 1 i B R APt b Ak,
JH U 5 s 248 B P 2 9 Uk — 28 T i 1 9 RE AT R B 2=
RPLIA B IEER,  IHEMAFLD# 5",
3.3 M-ArsaAE A BEJEIE AT IE IS 5] i 18 B R K R
THRIMAFLD & J& o R FEAS A S 30 18 B B Ok
17, HAEREZ — NAkkermansia's Prevotella®5 75 24
gD, [FIREEER ] (Firmicutes) 5L B
[T (Bacteroidetes) =5 J b ety B Xk
WS T i iEE i, X A E
HRIANTE =) CAnfE 2 0E) Il R N IR A 3
IR, G195 S SR S 0E e B, 3 T A 2
Wi FIMAFLD#EE R, ghab, il s i ok 1
W2 PE ER AW o - 08 B w0 RV BR AE R 7T
REARHET . RS WU S SO A EEAEH,
PR 2L T I U R B 5 i M R i, AT
TEHF P9 RE W AR B2, Ry, Bl e i m ik B
A 4= A R TR, WM. R T IR,
TR LG ARG A 1R 55 1 7 BR A AN S e S B, HL7E A JRE
BRI R AKT  E I0 R TR T A R
FIMAFLD & R, BFFCRW, s maefEn «fh
T, HEiE. ARSI BT e B
ERGENRZX — “ 387 o HAERE S BB
[FI, R AR S A 2 M 55 7 bk D, AF
BRI SR ZZEHRBAET=, IR -
Y MREGESERY, TR EERS S
MAFLD &R REN) “ T3E-Fh 77 i, Bz, JERE
AT I I s i T R AL D Re B RV BERE AR . I
HERARH BT BE MR D R A 1T FAG, i@t “Ig-
JHh” HLHIHESIMAFLDI) K AR 5 R .
4 BEREST MAFLD Il AR g 895200

AERE 2 2 MAFLD IR IR 45 7y, A
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HEB BN 2 R M EE RN R —. AT
J7T, AEREZEMAFLD 825 H 0 A 440t f A% O
HeSR R, SHHELL. TIER Ik E R AFShRE AR
2 FHCCEH LR FHEZ UMK, R EW, K
R P 98 RE TR 25 RN 41 i 38 4 S M HCC R A St
THFZA,  BEREASAMAFLD Ja) [ A4 e XU BY
2T, CEWREMHE, MAFLDAMXHCCH 5 Fr
HHCCHEBI10% " s B IFAFSG 40, BERE R 0
MAFLDAH K R A il . FRR M, &I
MAFLD PR RE B, TR A= 2 700 R 95 P XU 32 =
2%, [FEE, oM e 12 AR AR G AE T
(B, 5 EEik25%e BP0 A, BE R
MAFLD S s E e 22 57 . Lotk B, el
LG, T AN 73S 2 RS ORI A FH ek
55, AR I B S R B F PR S 0 AR
WS, —TRF R, 44 )5 L EMAFLD B35 1)
o M SR A T R 1415, 22 ERTA, AR
JEVE NMAFLD () B EHERN R 3, 0 2 N 4k %
HCCHEL AR FEAFI AR, I I o MR . AR
o RSP B S5 A B R ACRE SR AH, ORI AET I
HBJRR . HXAFER & I IMEE R, 2
TNAEERTMAFLD I 1 E A 2 4EFEHFAE .

5 MAFLD BEWREEIE

5.1 M A5 X677 %% IEMAFLDE T, EaRIAST
FRMEAE T VAT, SRR R A A 4 AR
IR S Ht A 35 77 T 2997897 AR/ F AR T
LZEIIRITI G B ERAE T, EH
FeRZHUEE, THERTERRNEE, AR
F i H S S S MZ ORI,
PR EIRE = 5% R0 ] 3 SR AR s MR
BIRRIEFT%~10%0], AR K2 HEE R E K
H AT LUERRE, AT AT 40 i JRE AAS | B B A &1
etk TARRR BRI 10%, )] #8105 A R
PE e 5 1 T 96 2 AR B R B, W Ik R S m g
AU, SR AR T T TRIOWT Fe R, 48 [T
TRAFE AR DA IR B TE3), ShndEfbiRE A
MASH# E HLL, A5 R AR i 2 52 MAFLD
IS TTTH, JEH R . R 10% 1R
BT E SRR IMAFLD 2 % 0 & A, T
SR T T ZE 2 2R AR s B B o T ) v R
MASHEF2 DL 4T 4ifb 5, #7718 FH Resmetirom
E—EAIRAC R 7 259, FLAE T Al 56 p
L IE S AT 438 I 0 P B A AR 44057 55 =i
XFFAEAFE{EMAFLD A JEAEE (BMI = 35 kg/m’
5= 30 kg/m & FF2RE SRS ) &, @R
FAR (UMRoux-en-Y B SZHEA . #PIR B UIBRA) 52
MK B T s ) S A e s, B RN

B G AT SEIIMASHE R AN £F AL 560, Rk
E, MAFLDIIM AT s AR i T FUoAAZ O, 8
A R TFARIGST, AR KL 4E
B,

5.2 AR T R o9l R 5E &

5.2.1 TR REEMAFLDI P flas # v R 18 5
KEBMEM. AR, Rl e G

RS T i A SR, I R i R ) 2 R
MUE AR D . HEF e, B H
ANHE2090~4180 kIFT{E6 H P S BUAA T & T
7%~10%, A %0k R AR & &5 e A 2150
AU R 2 TR R RE, AT S PR AT
WIS & &, WiRyanZ 55t 5.7 6 & P9 T 4 g Wi
R TRE39%, JFOCE M R BUR TS R A .
R AR R R, Markova5 I 5L & B130%
AR AT {2 R0 FR 95 A FEMAFLD & 3 F T A i
i e B0 36%~48% . AT E SIKRKILAEY)
E L AR R SRR A S G R S R TN
JEBLH SR BUE AT R AE6 KT TR 1K S B T P IR
B R F3 1% R RIRPTBR RS 7%,

5.2.2 123 Z5iE8hI%IMAFLD & # H AT AR
i R R, RS G B ) e 7 A
XA IEFI30% A ER, GBS N3.5%, BN
A, IBBNYIZRNS R RE 5 1) S50 AN T S5 35 1
R, RSN G e AR G R %
R BRI, A E 150 min b A EIE S
& 53 A I 2 2 B 75 (0 B D st A] - ik #030%
FET ek > (1) T FE 3 s A5 0 8 1 U R B % 5 R 3
BLIIMASHZE 1l R B 285 AR, i@ g 18
D AR R AR BRI AL . BRIRE AL
R, $EEPUAAEEE T R 28 SR AR s T
IhEe . LA s sl AR B I T HA N 2 2 A
1897 MAFLD (e 77 4 1t

5.2.3 Zi¥) ZW)iR )T © N MAFLD A B (1) & 2
e 7. B IR FERL-1 (glucagon-like
peptide-1, GLP-1) 2407 (=] L4 SRk
Semaglutide) 7ESTEP R FIFEHLN BRI+, &l
68 AT, EFE I R 15.8%, FFARRT
326.4%0, [FF,  H SRR K CU7E BB I 53K
LA F AR YRR I Ya T, LA 25 R AR i i
i B E SR R b KR 5 R AR T
B s, SR S48, SR E RS HEY
1.8 mgF$ & K FIMAFLD 3%, 2939% 14N A&
SO T AP0, HA S B A gLt g
BFFELEPY, HRGLP-1/#1 B ik (gastric inhibitory
peptide, GIP) XU 524K ¥ 57 Tirzepatide & B H 5
T FE WSR2 . FESURMOUNT-1R 4, 72)F
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YR YT (AR R R A T PR 20.9%,  HRAE W2 43 By
HIE SIS AT TR 0 28 R U b A 5 3 s 1 TP
g i T 0 1) 7510 B ) ) A AR S B R SR A B A R 2
Y, IR W T 24~ 368 (RF 5 R . O S
KRS AG TS 2R B, BRI ) At i 400 1 i 3 g P
WK S BIAAR  EIR ,  ANTT e Ml 7 A I PR A B
FEEACEEY, phah, Hoh R AR R 2R
i FMAFLDIGIT « B9-H 408 P [F) #% 18 8 (240
bRl < 71RE NS IR e e A S R s e Wl
AR R AR SRR R IR
T BT & B eE BT EEER R, B
B (Resmetirom) TN E AN & HATHE—
AU T T IR AR 254,  Fosid ik Pt s
FRODR BRI 25 P32 AR S 35 ARG IR JUE B s I 5 41 4L
T Egpomt e, (EIARREZY™ . it A
ROATS AR AR AE 22 N, A LA S0 P 388 ) 4 1T 3
B, N RS a s sh T HE A .

5.2.4F AR WhEF R IGTT E AR &S] K
MAFLDJ7 [ R B 52800 . 8 2 i A e
ARgiEd . NIRRT KR AL SORE N, 98
HPARADOTECE AR R, k]t sk B
HEZ L S INGLP-1AIE&ETK (peptide tyrosine-tyrosine,
PYY) S ok i o e el F B R Uk, DR AT
WEAER s B LI E T R 7 iR oux-en-Y | 5% %
ARAIR B VIBRAR CHHE B A RO A AT ARG . 24
S AE JORE AP 4Efh . X FEREEIEEE, WETF
ARUTRoux-en-Y B 55 # AR AT SEI25%~30% A &2 T
B, JHFIE i 0 /0 70%~90%, MASHME F ik
85%, LFHAEALINEFIE50%, AR, BT FAR
H—E R, HARRSE, K, @EEs s
75 ST PTCVE S I o R S AR AR, TAME
NMAFLD# M —2R3A77 -

5.3 HER ARG R EE R MAFLDEFHTEAF A
B B S A B EOIRAS N RO SR R, Rk
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T BRIk N BRI T 22 A IR B OR .
SN TR KRRy, M B TR S FR A
HEE®IREA, E&U4ERIINERNREEARE
sEA kb B s LY, ) LE S D EN T T
KR E 5T AR, e F N A AT
NTIERBEREHE, MR8 E TN [F 6 R
BERRTLER . o FERE Lot WE T
N DAEREZ AR P RN B s, R HE RS E
FERHI R VEAY, 38 G0 ) 20T & s 2z sh s SR K i
JULREE' s Beah, AR . 18 B k0 i
PR IMMAFLD %, ok & SR & 78 7> % e 254
AR5 TP 2R BAR T T it a2 % %1
rp 32 B FE PR MAFLD BB % ok 7 A5 1 (1) 4 7
WL, DR AR SE B R AR

6 BERZE TS HkEk

6.1 B B AR MAFLDEE WA mE RS
FEME TR A = N EREEIG 2, S5
o BRI IhRE 32 30 RGNS 1 28 SEIE o, AT e 3t
NEWTAR 5 I By R AP,  BONIE S5 MAFLDAL R
(O LA PP BRI — A A kT, i iE TR
A0 R — Tl Vs ) A 92 o) 5 T R A QU 5 SR o
A AR TR B AR OB AR O SR AR A I R AE 2 i
P RESE MG R, Rl A R AR b e
ARG, AR R R R, R, Xk
T FA] 5 2 PR AR C R B B [ A TNF-a % 28 0 K 17K
S, AT R I A 98 RE [ B, 2 MAFLD )5 22
IERROCT TR AR AT AR B T A A 1 L
FB, BROCGEMEES SRR, ARSI
INE R VEEVER . BEACER I, Sk B fd B4R I ik
VTR TP m R AR R A R SGER S R
BUBME,  JR@ T R RIS TR T AL =
PREEH, RRBEEB AT RS2, BRI
W& AL A AR, R A B 5 MAFLD 3 [ T 7l
AT B .

F 1 B MAFLD BB ESENHEEELLLE

LB MERH

+ EIMAFLD 342 (2024 ) Y
TR, ABREAIERHAR S
EASL#g# (2024)

FIA & R E S MAFLDEA R H R E; A THRME EF2AERMAF &4, CTHBERLR

FTAMASLD &4 i il it 4 % o KR FIUME, ARSI 2B fsh KM aT 4 X4k, *F T AEATAL

AEMASHE A £ Z 4044k (> F2) %, T#EMASH#® %5 (dwResmetirom) ; *tFIefEMASLD % 4,

THERMF R
AASLDi5# (2023)

HFFAMASLD &4 #ATRE T, L ERIRBRRMFFE. BFRARTEBRES SUARERE 4

B, = 7%~ 10%REM RS AHFME, = 10%E54%0, GRETFREE (hRHES) , BT
GLP-1RA. w471 87 SRAXHF A A A A F K k-

APASL#5d (2025)

EFFTAMAFLD & & # AT A 5 KR E T, BAFAKRREERE= 3%~ 5% ARV N 4%,

= 7%~ 10%

TR EMASHA AR FAFAE, MR RIKATRELS T FRERREH LT, HLELTHAWATI, 4%

4 RESARSF RFARAIE T %

T EMAFLDA B4y 58 245 RALF T XA Gik: BRARE/IHELERE = 5%, = 7%~ 10%H & KB/, = 10%T fb 440 4

(2025) 4 . RAMKAZRE,

B = 150 mint FiREiE S, BEAL, THAGLP-IRA. b7 fR; RIEHFLAF )
fo; MEREAERFARALE ST ¥ BRI R
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6.2 #¥e b 4 FEMAFLDRIRE S Hd, 2590A
JYIEIB W O OB —. ITAER, BEE XS
MAFLD S B R N BEAE, 2 i R AR i 4 i
2y IERE NI IR BT TR B, BN AR RIS R 5 JH I e
BT EE T H . Hr, CBRREAR L
BE M| 7 (anFirsocostat) 8 i 1 g 7 BR A ik,
FA RO A IR BT UCAR s AT 4 20 i A 7
212514 (tnPegbelfermin. Efruxifermin) H 2514
TR AR . PR AN R RIS 1R,
T AR i T AR A B R RETY . H RTIX 2R
ZAT I ~TBIRREY B, RSk Sl B2 el %
AREE TR, MR E 5SMAFLDIRYT )8 4
BTV geA, RNATFTIUE ON M RS a7 F
Bo i, —#EXTHSD17B13M /N FHiRNA——
rapirosirantt [ JIlm AR5 o I H R 47 1) 22 4=
5t sz, N ARAEMAFLDH N, JtH2
ok R AT AR R T A

6.3 A E F 5 MG BEE X MAFLD R il
FIEIRANNR, D B R NG — b T7 R m B T
AMRRHIE RS AE SIS o ARk KRR R, 7EAE
JRENFE AR, AN [ 20 A 15 57000 o R Vi A8 5 = ool S A7
fERFE 7R Hd, BEHREEFE R A3 (patatin-
like phospholipase domain-containing protein 3,
PNPLA3) rs73840907 i JEE4E & Wk Ik 56 B By 7
F: A (membrane bound O-acyltransferase domain-
containing 7, MBOAT7) rs641738f i J 5 E6#E 5
e 2% K (transmembrane 6 superfamily member 2,
TM6SF2) rs5854292647 1 [¥142 5 /e MAFLDi % 5
SR B LA, X B A e S TR AR AR i
KR, MRAFAERZE R BN, X L5
AR AR TE T AN I AR 7 AR 1) 2 Stk
AR KA FE B R o AN [ ek 358 B RS . (dniz
IRIT PRITEE) KARBIRRL, — IR G 4RIk
HERGEY, BT 5RESIMAL
B BE R /EMASLD/MASH K AR 5 41 45 4k (112 Wi o
RIMRL, HEEZSHREE (2 TIER IR 2
THARE> 0.80) BFEMTASIHRALTA, Bix
HHPE JXUR: 73 2 ROR M Tl () B e X —
e, N LB BEAE K2 W BRI BE RS AE R 14 2
THI 2 e 505 XSS 70 J= (R HERA VA, S ML T TR
AL T R R P AR o

6.4 Fyffts JAE T AE RAEMAFLD k=58 HH 77 [HI 1)
Blep AT 1 w2 R, (E 7R SE 2 ) I
ZIRMRYE. B, s AR SRS A R A
MEZER, a5 FEEB SR T AEAF
NHEH I N AN —, SR Z Gt — I B PR AR TR
BT IR ST RVE, MELUIE BRI 2 e T 0

FEAIUS LR, R N 2K 2 AT AL T PR AR BG B
B, KIS e Rme, B 4WEAHE
M AYMAFLD 835 J 13 B I8 R e iiE, 775 K
B, Z AR CAS R eAh, KRR SRR
R EEATR S HT 7RI PR R M KRR
TS RE
FEXMAFLDR ¢ H 238 5%, M LBUR
AU FCRENA WG 0. AR 4 b (g B 11T 3
(2019—20304F) ) A1 ( “fe e [E2030” MK
Y, EXREEEEINRE MR, R 2R
FEFA WG BT, ek, ER PAMEEER
REEEETTRAT T 2 T A EFI AR 1 5 s B v
IR SO, s SR IR B M IR E TS
B e g R AR T NS i, FRKMAFLDR K
R . b, B RKXTMAFLD RS SRR AR A W
TnsE. SR, MAFLDRIVAIT M G 2 Sk, G
FAERTT S AR Z e T B TS HERE 1
RIERAT, RRIETT W IR T AR R 1 =
AT B AR RS BN A3 IR EPIR A I B A T
i, ML TSRAAR @S [N, iEwERE
S B SR DA R B DR R T SR M SRS T
JNMAFLDRITHEHE T8I M. 2%, MAFLDIY)
IR AN E -y PR S iy S22 N 177 NS 5
FNESR SCHF
FIFHR A EE 75 AAFAER] 2 P R
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