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MAEZ DR T VBB TH L LEZLNTV S, JUHE
TN A% GO, e &L 75 i
HEDSHFRE N Kupfer fif2 12 351) 5 STAT3Y 77+ v & G 1EAL
S5 LIZL o THRMIEIZET 5 Toll-like receptor 4
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B x5 202 KAEMKSZ BT 5 2 &
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W EBR Y12 Validation DT BN T WA SNPTH D, LT
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FFREZE~OHELT) [CH5-9 52 L2, fiiod e BB E Iz
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V. MASLD DJRIZZHTDIRIK & RE, FFRER
WA EDRREAN

RERZ MR AEAR L AT19234F 10 H s ST Dok, WE I
R MRIZ W TR Z 5l 5 =7 XA b 75 7 1 H3%
Y53 520004 £ T, FAERRIC X 2 T BEES T (3
DMMEACRE Z FBIYIFHE T 2M—DHETH -
7z, MASHDWHAT L E LT, KIS, ek
ZHLL & L7 s T iR, TS o JEUAR A 22 1,
Mallory-Denk f& (B4 A), EERI ba ¥ MU 7, G
B, #ozeffl, KON, pericellular fibrosis
(IR J3 BH o #HEAL) , perisinusoidal fibrosis CREI 2 i -
7RMEL) (U4 B) AN TH S, MASLD I B
W AR MR 1 B 912 MASLD O #EAT EE & 3 W1 44
RHET STV KRS V&= bTHoHATHY, AR
W2EB ) EME, I XN, REEHOBENH L. Z0
72, BRSSP Z AT TR EREGOREE, i
795543y 7HBMEAPLEELINTVRLONRIUIRT
H 5. A AR DL IEERNITZ L
(non-invasive liver disease assessment: NILDA) 25 i
TWa.

V.IMi%E#H®ZEZFIA L 7= NILDA I & 5 MASLD 22

MASLD fERE I IS ARHEL R E ORI A EETH 5. il
IMRENEIFRRAEL % RS 2 0% b flifE 22 N A F <~ —Hh —
THY, CHRFROEATIZI0/ /uL LT OYA a2
FRETAHETRE L CHRTET SN Twiz. MASLD
OYEA1319.27 / L LLF T Stage 3 (FFSEMEILEATHER),
15375 /uLLLF CHZE 2 5t ) il Th 5 2 & 2t T
MOTHE LY, EBNOBEN A F5 14 2 TH MASLD#HE
MALHERE B 2 889 Tl & LT, [H/MRER2077 / u L A |
AREH S N7, BRI L OB & LTI (hepatic
stellate cell: HSC) DIEVEALEEFP, 25 —7 v O - 5
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TR - 728 L) (v vy bYza—agts, WL v X 44)
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71— O E DFEBRINER S 4L, MASLD O FEAEALETAG & L
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HE D A~ S 17250 MHz D BF T O BFIPN Oz B 2 S5 5.

PEHTHDHZ &2 GUTRRICHE LZ®. 74 70 x% %
¥ MIZ20084E 12 E, 20094E 4 547, 2010475 V)b, 2011
AR (PRBAGRE 5 D215- 2 FFREEEHIE), 20134F121%
KECTHFE R E 72, 20204EDHADT A K54 7,
20234E DK FEFI Y4 (AASLD) %4 BS54 ¥, 2024
-y 3 fHEFSE (BEASL) OF 4 K54 291280
THMASLDBHRICBWT 7 4 70 A% % ¥ "KL
M E 2 #H > Twab, EEEILFEFZE IS X % individual
participant data (IPD) (2360 < X % f#i#iF "C FIB-4 index (4
#h, AST, ALT, IM/MRED &7 4 70AF v 2 " OHA
A HEIZ L) MASLD FFRAEA LA TE B ORI 2468 1) 3A
HRATEL LY, MASLD DR T 7 § 5 2 OFHNHF
AR L FARIC 7 4 70 A% ¥ ®\2 X B EE 2 254
ThHbHIL® Wi L. REWRFAZOBHEIA N T
40 ThH, 2 BRI EE IR R R S0 L7228
4, MASH R LT % 532 720127 4 71 X
Fr VOOIFHAMPEIRESING R EY BIE, 74 T 0 AF Y
VIR P E OB 22T TR L, BERIR R OB
AN O E L o, MIRETGEE OB K% &7, S F
SELRYETHBE NS 2 RE T 2 EELMETERELT
MEDTLNTED, 160HL LOERNZ AL KT 14~
T747HAF Y VU OEHMERIN TV L.

T AT ATy K D I & I AR A A
(AST + ALT - M/MR) LG (BRI A I, P75
i) AL D, T SRR AT B R0 JH A 2 o
JEBI % T % Agile3 +, AgiledDS20214E 2SS N72%,
MASLD ##16,60361 238 8% 2 L 72 R Uefili51.72> H CTHEIBE
% iR KB I R — MIB W TR LR R 2 R — MiF
JECIE, 31661 (1.9%) (B A ~X> & (FMilasE, B
NG, BFRAE, BFPBIEIE) 2954 L7225, 34k, 54F
BOWEE A XY b OFAIZ, FHERZI L ) b Agile 2
a7 (Agile3+, Agiled) Db EVCBZRHRET UL 272
CEERHE L. Agile 3+ A 3 T AR VR EH TD

578

=
I EIFHE 2REHE % FFEIEFR/1000 A5
HE &l 104 301
S : 20 0
Agile scores |3 & & IEREICFFEIE A ~ > b ﬁ1§ ;Z z —
" BE & 0 Bl
DOFRFEETHL 1=, i =& 23 33
E Bl 42 28
& T 40 1
=0 Bl 15 HL
1EfE I 58 9
[EE [EE 68.2 06

6 Agile 237 OIFBMS G TR,
SEREIYZE LI X 2 IF B 5 0 S m gl

JFREE A X > N FERESEEE130.6/I000 N EETH D, Agile 3+
A 3T DRI BN BB TIZ30. LA /1000 A 4E, Agile 3+
DIEFEHEATFVMASLD AT, A3 7H20% L FKT
ThHE, WHEEA XY FOFRIESKIFIKTT54%E, =
FANT T 7 4 RFNIHHET B A3 TIIFERORRT
B LCoREZ B2 AR, 4% 0% M H
HIZ% A REEARIB S Rz (M6).

VI. BEKIT AT F 7« (Point Shear Wave
Elastography, 2D-shear wave elastography)
D MASLD ZHEADER

Point Shear Wave Elastography (pSWE) 1%, 20084 |2
Virtual Touch Quantification ™ (VTQ) D HITHIE XN
72. pSWEIZ, Acoustic Radiation Force Impulse (ARFI: &
BHE) ICX BHET ¥ 200 2% v TARNK
AN E N 2 N 2, MERATTTITR © 72 BRI 54
5 % S O(RHGEEE 2 5HIll S 5 & & THRUBR DML & B
W32 (K7A). pSWE TIZ, FLAROMH L (355 Wik 8%
X0 TREN, Vs (m/s) =v E/2 (1+y) p TRER
5 (BZY 7%, yERT7 VY VI, o 3%E). 20104
W25 O 2SI CTH D T MASLD 2B % pSWE D
BRIRATZE 2 47\, BFRRAEIL F3LL Lo @ik v b4 7
fl1.77m/s, J&EE100%, FE5EEEI1%, F4 (%) 0%
WrReld s v b A 74H1.90m/s, J&E100%, FFEEI6% T
HHZ L&A LAY Two-dimensional shear wave
elastography (2D-SWE) (22010412 Super-sonic Imagine %
®D Aixplorer® IZHI O TS N, ZOBRGHEWEA —7
THHEWINIAMEETH 5. 2D-SWEILIEHMH 7V 2D
% 7 B IRBE IR IS 5 2 & THlfkE BT
WZHRE) S CHEM)E O Shear wave & 84 S8, HE L7z
HEEZBE— FEREERATH T —a— FX v 7 THER
LIRSS 2 (7 B). AR OBHTIZIEA B
(ROD) ZHAETE LI EDVFHHTHY, FHDV<AT 3
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X7

A: pSWE O illl 2 5L & R X
B: 2D-SWE Ol & JFHL & FEER DIl 5E X

REREPITEIEGN L T7 4 70 2% v VXL 7
n—7 (Ru#HM 7o —7) L2D-SWEDZBWifE% il
BRI D TN Z & B RE) & 7 B35 24T - 720,
pSWE %°2D-SWE 13 B E— K& W/l A 2 7 1) —
SV T OBICHERAT) SENTEL LR EDRELH D,
A% 7 3V A R Shear wave (352 F IR IEK 2 E il
T5720, PREOBEAND > THHENTHETHS. =
TV ADRDP IR0, BAEpSWE, 2D-SWE I3iEst
DOHARTA Y TIE T4 70 AF ¥ D alternative (L
i) DVBEMETH LD, 5HIETV AOEMILE
nas.

VI. MASLDBED/NSS A4 LT b

BH - EEE DI X BRERHAE, MASLD OJFE%E
Y XL, EERENOMNAZHEERERLT P
T T Y ADKEFEEETH . BWHEEICE L TIERY
I MASLD R 509 2 iR 3 72 <, A PR3 2 B i
CREVRG, W IERE, RELSEHRE) (33 2 I MA AT
HOTD, EELINEILATO—V T AKR—FH
EHTHLIYF I TEHOEEEY, SGLT 2 [HES
THHIRZ) 7RI U® rERZY7RIEL VA
) VB ERTH L E X T ¥ OB,
2N TRBEBEMEE DOV E T E A N ¥ O MASLD
YER R E IS L72. MASLD3SE, WWBHEREIZIEE <
DRSS LTHBY, FBLEHIEORHER &
ToTwad, B, HFMAHREE L TGOLP- 12 AR EE)
ot~ IVF F (ESSECEAEL), Pan-PPAR{EBhHED
5274757 —)v (NATiV3iRER), FXRIEEHD I+~
F 32— )Vl (REGENERATE i{l#%), SGLT2MHEZED &7 /%
79y 7uPr (DEAN#ER), SCDIMEROT I 43—
NV (ARMOR #ER), HUIRBRA NV E v ZRARpEEIHO L
A A F a2l (MAESTROGRER) 37 °0— NV TiibNT

FURHEL
DO RERERE

aaaaaaaaa

aaaaaaaaa

L)
FHTY GLP-1RARSE

EEEEEE

Bile acid receptor/transporter THR-8

8 20244EBAEAT TV B MASLD #ik B IS IR

W3 (M8). LAXFuLIE, RBROTEEFMELTH
% [ LR %2 b VW MASHIH ] 128V,
7T REE.T % OYUER) R & H<80mghE T25.9%, 100mg
BET20.9% & ARICYGE S, FRIKEHEEE TH
% [NAFLD activity score D #EAL & 11 b 7 W T #HEIL 2
F—=Y 1 U EOWFE] 7T R L ARG EICYE S
iz COREENS, 20244 3 AR E &L E IR
(FDA) IV ARXAF O LEMASHIERE L L THDT
BHKEEE L7z, LARAAF T LI HATRIBRI T D
NTWRWnZ &, w34l A3 47,400 BV (#570075 1
JE) EENTWD I LR, MASHIHEEDHK30% T
HHILREND, MOBRFEHOFFEBEM OIS &
FoTWnsh,

FOENRF FIE, 7V a— ZRAELEA R 5
BRVRTFF (GIP) &, VT EERTF K (GLP-
1) ® 2 OOZFARIHVER$ % Rtk GIP/GLP-1 2 A48 E
BETH Y, HATIE 2 TERBEGEHE, WHCid 2 B
PRI MR S hTwb, 85135 v ¥ a1k
ZHEWT 7 AR 2 AHEERE LT MASH B IR
T2 FNENRT FORZEESLHIEZ TS T » 5 21k
ZEEHERT T RGO 6 2 MR R IR & F i L
(SYNERGY-NASH trial), New England Journal of Medicine
FETTHWIE L22%. RBRIZ107 E130ME7% TEE S, xR
WEAEMIC X ) MASHAHEE L, BMI %327 ~50kg/m? D18
~80EDEHTH - 7. 190OADMASHEHIZ, FIL €
%F F5mg (n=47), 10mg (n=47), 15mg (n=48), 7
LAREE (n=48) 1Z1:1:1: 1OKKRTT ¥ AIZH Y1)
FAsENT. BEFHIEE TH D [ LE /L b %
WMASH O3] &, FV€,%5F F 5mg, 10mg, 15mg
HTZN2EN43.6%, 55.5%, 62.4% (77 R 1H139.8%)
LD, TRTCOBRDOFVENRFT FTT I REEE
N, MEAITWICHBLRUENRZRO: (WThokEd 7
7 AREEL L P<0.001) (K9A). HIKEHbEH D
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A EEFEAE B. BIRFHEAE C. BIRFFERE
5 5 5 m 284 % NALEONASORE
BUILOR{LERDEUMASHONR VASHORB % fFb% L BRI ILEORE rc AL ONASORE s
U % 34% (95%CI 17 - 50)
. YRS E25% (95%CI5 - 46) YR E35.0% (95%C1 14.7 - 65.3)
r d

r 1
UR2£A17% (95%CI 225 - 60.8)
—
URZE39.9% (95%CI 208 - 59.0)
—

78.3%  76.6%
71.7%

o
a b c d a b c d a b c d

[a: F € 5F Fong (4TEF) | b: FAA/SF FlOng GTHEF) , c: FAEF Fibng 48EF) , d: 7544 (48R ]

9 FEIBILFELE 2 M1 7 5 & R G A E A LR T O
FIVEIRF FIZ & B MASLD e 555 4

A FEFHGEH  GRAE Lo AL % £ 7 v MASH O %)
B: FIKIEHH (MASH OREZ b Wi b 1 DL ot)

[MASH DEEZ D 2 Wb 1 27—V U Eod ]
i, FIVE3F N 5mg, 10mg, 15mg#ETZENZN54.9%,
51.3%, 51.0% (7 tXR#EIF29.7%) THY, TXTO
BREOFNEF FTTIRBEERN, HEICHE
RUGEMEE RO (WTHhoOREL 75 L REEE L
P<0.05) (K 9B). KEWHAITF VE/SF F 5mg, 10mg,
15mg#HETENEN-10.7%, —13.3%, —156% TH Y
WFNROBEDL 75 REED -08% &L TYH, ity
BELRBEREIED LN (TR P<0.001). F
WENRF UM OEATH, GLP-1/ 70V IV Z 58
I D Survodutide™ 72 £60% IZ3E 3 5 MASH {H J A H
HINTBY, SHBOMEILELENS. HESETILEER
THMIIEH L, PNPLA3T 52 v A%+ ) ITX 7 LA
F K% HSDI7B13® SiRNA % W 725k b # T TH
D, BEEMEERETICER L2ENGRE bR shTn
b, SHhOMASHIER X T T IRBHES ML <
BoTWhLIZENTFHINS.

X. MASLD BEDEHIE L F#&

20214 ICA Y = =T UM BRERENIz vy F Fak—
MIFFEIZIF AR % 54T X 72 MASLD B%10,568%, Hrdke
14245 DB OFER, 4,338% (41.0%) O MASLD A5
L, ZORED 1 M aMifis#sm,34361 (31.0%), 217
OIS A X R 1199610 (27.6%), 3 FEHFRIE A x> b
59961 (13.8%) Tdh o7 EAHWEENY, LHpEL
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Abstract

INNOVATION IN RESEARCH ON METABOLIC DYSFUNCTION-ASSOCIATED STEATOTIC LIVER
DISEASE (MASLD) AND ITS IMPACT ON GLOBAL CLINICAL PRACTICE STANDARDS

Masato YONEDA

Department of Gastroenterology and Hepatology, Yokohama City University

International Clinical Center for Liver Diseases, Yokohama City University Hospital

The disease formerly termed nonalcoholic fatty liver disease (NAFLD) was redefined in 2023 as metabolic
dysfunction-associated steatotic liver disease (MASLD), a change that aims to remove associated stigma and
emphasize the role of metabolic dysfunction. The MASLD disease concept and diagnostic criteria have achieved
international consensus, and have been endorsed by over 70 organizations worldwide, including the Japan Society
of Hepatology. The global prevalence of MASLD is rapidly increasing, making it a significant health issue from both
medical and socioeconomic perspectives.

The pathophysiology of MASLD involves various contributing factors, including metabolic syndrome-associated
factors such as obesity, diabetes, and dyslipidemia, as well as adipocytokines, gut microbiota dysbiosis, and genetic
polymorphisms. Accurate assessment of liver fibrosis in MASLD is essential for assessing treatment efficacy,
evaluating risks of liver-related events, and predicting patient prognosis. Non-invasive liver disease assessments
(NILDAs), such as serum biomarkers for hepatic fibrosis and elastography using ultrasound or MRI, are emerging
as alternatives to invasive liver biopsy. These methods are also used for longitudinal evaluations, including prognosis.

This study provides an overview of the development of the MASLD disease concept, its pathophysiology, recent
advances in diagnostic methods and treatments, and discusses the contribution of over 20 years of research at

Yokohama City University to this paradigm shift in understanding and managing MASLD.
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