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GLP-1 RAsZ B RAREME B3 R T 2K - BATEEHA T RFAZH R TRESD S TR
BE - QTR B IREBBEILER R B ERIEARBE RS o b BB XA T AL AR AR
TSR MR Em R R T ATRRE R o £¥EY DM@ 0 GLP-1 RAs £ 2 HZ T
RAJEAIG B EmEMR - WFFRRE—RARLBEZTERERE - AMESHIFGHER
H5% AR &) [ RF R IR IR o BuAE RAT AT M 0 A T B E X BB AR 2 Ak 0 45 GLP-1
RAs & CKD &% 2@ T P2 & R1EA » 455 A4 SR AMERBEZEH -

BAsEEA - 18I B#EA (Chronic kidney disease)
S VERBEAL -1 X BE(EHEE| (glucagon-like peptide-1 receptor agonist)
B hEREEZEY) (renoprotective agents)
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Al
AR B EE 7 R TR B8 B s
(chronic kidney disease, CKD) » %5 B il & 1%
1815 (acute kidney injury, AKI) L5z B s 5= i
(kidney failure » 41142 52 #5152 AT B2 B ik
EHE) - Pl Z5EE I 10% AT AT - SRR
KAt & &g ' - TR F B IR Y EY

B - BFH] 2000 (IR e 38 52 16 FH B
(angiotensin receptor blocker, ARB) HYEHSE 5} HEE
%% (randomized controlled trial, RCT) » FRHEHHE
AR IR AR AL AR B D RE AL AR >

B 75 [ 1% ¥ 1R B B K2 #5523 AT (meta-analysis)
oo I IR 3R AL B A (angiotensin-
converting enzyme inhibitor, ACEi) ¢ ARB f
T2 B o EC R PR T i B R 2 SE IR SE L2 3R
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(all-cause mortality)*® » 2020 4= X 19 3% & K #Y
RCT tHEEE 155 AU - %) fl St [ E iR 5
HNHI (sodium-glucose co-transporters 2 inhibitor,
SGLT 2i) 19 B i fR &R 70 {F meta-analysis
tho RS S A PEERIE © SGLT 21 MR Y 22 7t
% (placebo) 7] LAREAR 37% #5 & B ik FH 1% FR AR
(composite kidney outcome * & B ik ER JiE it R
[estimated Glomerular filtration rate, eGFR] T [
>50% ~ R HH B i JA [end-stage kidney disease,
ESKD] » eGFR<15 8{ <10mL/min/1.73 m?
B K 4 FE C [death of kidney failure]) (relative
risk [RR] 0.63, 95% confidence interval [CI] 0.58-
0.69) » [ 1K 14% .0 (K] 1% E C (cardiovascular
death) (RR 0.86, 95% CI 0.81-0.92) » {H LR
RREIEORIESEL (non-cardiovascular death) (RR
0.94, 95% CI 0.88-1.02)'° ° Finerenone J% & — 1t
MY IEEEE BE2E (non-steroidal) B E B I E =
& $5 PL % (mineralocorticoid receptor antagonists,
MRAs) -+ th B A B bR i SR - REREE 23%
composite kidney outcome (. & ESKD »
eGFR<15mL/min/1.73 m* » eGFR F [%>57% K
renal death) (hazard ratio [HR] 0.77, 95% CI, 0.67-
0.88, p=0.0002) » {H fift 325 BH 2 o5 B8 bR B R
# FE 3% 1Y all-cause mortality (HR 0.89, 95% CI
0.79-1.00)!1-13 »

$H A B8 22 M BK -1 (glucagon-like peptide-1,
GLP-1) & —Hif5 W3R (incretin) » HH G B B BV
F& A 43 W (neuroendocrine) B L #ll il 2 B & )
(RO 53 - GLP-1 BRI S B #EHE - 12
S %) % B AR BB 7% (glucose-dependent) Y i 55 32
Gy o R BEHEAE BRA A A I S LB ' o pE4h -
GLP-1 & Il 5 55 o #fl Bl 1Y 5 BE 32 (glucagon)
Gy TR B IMBERFHE 5 (e HERRE o MR8
=% (somatostatin) 533 » HIH]'E HEZE 5 7R&fE
FTE TR - HHI R BmgeRk »° - A
BEZRNERL -1 ZHEIE R (glucagon-like peptide-1
receptor agonist, GLP-1 RA) » B T ¥ i MLFE Ry
Pl > I meta-analysis 73 B — 28 KR HY L
i I & %5 SR 30 B& (cardiovascular outcome trial,
CVOT) i B H O BRI (R EH 1% - BT a]
DARHE 14% FEA RO S (major adverse

cardiac event, MACE) (HR 0.86, 95% CI 0.80-0.93,
p<0.0001)** » £2AEHI 43 AT th 35 Bl H B X 1 2
FPREISCR » AR T & MR AT O B A B
HINTTR -

GLP-1 RA ¥R B R ERERKEE
GLP-1 RA B PR J% 'B Jd %8 1 B PR B 38 —
B 45 2 5 H A CVOT - # & H# Evaluation of
Lixisenatide in Acute Coronary Syndrome (ELIXA)
i B8 09 secondary analysis # ¥ - Lixisenatide
¥ E A BE PRI ol I8 B B9 B & H 2B H R
(macroalbuminuria, >300 mg/g) i A J& B - i
T 15 9% 10458 1% » UACR (urinary albumin-to-
creatinine ratio) #H & F % 39% (95% CI -68.53-
-9.84, p=0.0070) » H A& A placebo th 5 & ik
/Y #t #% /E 1Y macroalbuminuria J& & (HR 0.808,
95% CI 0.660-0.991, p=0.0404) » {6 % A eGFR
9 il SR B B O 2 o A IS TR thg
4 7€ H il GLP-1 RA 1Y CVOT : 1E Liraglutide
Effect and Action in Diabetes: Evaluation of
Cardiovascular Outcome Results (LEADER)
i secondary analysis * Liraglutide #f & ¥ 4
composite kidney outcome (& —) Y %% 4 (HR
0.78, 95% CI, 0.67-0.92, p=0.003) » {H H %k &
K% 5K H B AR #T 5% 45 macroalbuminuria Y J g
(HR 0.74, 95% CI, 0.60-0.91, p=0.004) - [fj H: A
BB - 20 LERAT R BRI I 65 (doubling
of serum creatinine level) ~ & i & A 1% (renal-
replacement therapy, RRT) . renal death » B {EHH
F 1k % 5 1F Trial to Evaluate Cardiovascular
and Other Long-term Outcomes With Semaglutide
in Subjects With Type 2 Diabetes (SUSTAIN-6) 5z
A Trial Investigating the Cardiovascular Safety of
Oral Semaglutide in Subjects With Type 2 Diabetes
(PIONEER-6) i 1 3t B 19 55 #% 43 A7 (post hoc
analysis) * Semaglutide #& placebo 1] DL#H 3 i 3%
FEH /R (change from baseline in log-transformed
UACR) (treatment ratio 0.74, 95% CI 0.67-0.81,
p<0.001) » Pk A% & {18 iff 5% A 5 4F- & eGFR &} 3K
(overall annual eGFR slope) ) T [% (estimated
treatment difference [ETD] 0.59 mL/min/1.73 m?,
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95% CI 0.29-0.89, p<0.0001) > {H £ 104 3 KF

FHEFLRE A4S eGFR T (mean eGFR decrease
from baseline) ifi #& #H % ok ¥ (ETD 0.56 mL/
min/1.73 m2, 95% CI -0.12-1.24, p=0.1046)>" ; £
Exenatide Study of Cardiovascular Event Lowering
(EXSCEL) 9 secondary analysis * Exenatide AJ
LI 88 2% % X 15% BY composite kidney outcome
(HR 0.85, 95% CI 0.73-0.98, p=0.027) » {H
I 3% BE 2 3 AR B ¥ IR eGFR Y 72 52 (least
squares mean difference [LSMD] +0.21 mL/
min/1.73 m2, 95% CI -0.27-0.70, p=0.39)?% ;

1E Researching Cardiovascular Events With a
Weekly Incretin in Diabetes (REWIND) 3 B HY
secondary analysis * Dulaglutide 7] DL o 2 15%
) composite kidney outcome (HR 0.85, 95% CI
0.77-0.93, p=0.0004) » HERFEBRI LA E
R K 7 2% 2E 1Y macroalbuminuria (HR 0.77, 95%
CI 0.68-0.87, p<0.0001) » T ¥ K AHEA renal-
replacement therapy (HR 0.75, 95% CI 0.39-1.44,
p=0.39) ~ £f #& 1Y eGFR T [ (sustained decline
in eGFR of 30% or more) (HR 0.89, 95% CI
0.78-1.01, p=0.066) sz ¥ ¥5 eGFR (mean eGFR)
(LSMD +0.42 mL/min/1.73 m?, 95% CI -0.11-0.96,
p=0.12) » LB RREERER Y

1£ Effect of Efpeglenatide on Cardiovascular
Outcomes (AMPLITUDE-O) & B 1 iy X 2 45
2 (secondary outcomes) * Efpeglenatide 1] L [%
1% 32% BY composite kidney outcome (HR 0.68,
95% CI 0.57-0.79, p<0.001) » H IR % 2 H
J* UACR FYE » AREHA mean eGFR A
85 = 1Y 75 5 (LSMD +0.87 mL/min/1.73 m2, 95%
CI 0.27-1.51)% » —%& 2024 511 meta-analysis J{
$% 7 13 GLP-1 RARYCVOT > I E&T
83,258 fiily A » W FEHER GLP-1 RA W] LUBHEE
i3 24% HYJ composite kidney outcome (OR 0.76,
95 % CI 0.67-0.85, p < 0.001) » 8 & %K 13%
i all-cause mortality (OR 0.87, 95 % CI 0.82-
0.93, p<0.001)*° » #R[tHA meta-analysis F5H!

GLP-1 RA it #X GE BH & X 2 composite kidney
outcome * {H ¥R k% B THREAY EAL (worsening
of kidney function » ‘& L7 WLERET 5 LAY A

27 eGFR T [>40%) » AL A B 3 1Y O
(HR 0.86, 95% CI 0.72-1.02, p=0.089)** »

A Research Study to See How Semaglutide
Works Compared to Placebo in People With Type
2 Diabetes and Chronic Kidney Disease (FLOW)
PR 28 5% Ty Bl DR 9 5 9 328 916 R 7 2RI Y BB G
FLOW B8 B i i GLP-1 RA 7288 BRI 9
ARG IAREEE - 2250 — LS B tH A R B
By ¥ EPR SR (primary outcome) HY K%Y RCT

(£ )7 - FLOW BRI Sk 1 3,533 758 — AU
BEPRIA & OFFE PRI B 58 - H et 52
Hl B ACEi 8¢ ARB 19 32 3 # > 1fii SGLT 2i [y
i 2R - R B RE R S T i i
HFE T Img 7 F 5T Y Semaglutide B¢ 72 22 &
7| » FBSMY primary outcome £y composite kidney
outcome * & T B IEW (kidney failure »
AR RRT B eGFR £7f# (>28 K) <15
mL/min/1.73 m?) ; eGFR & & #E {H £f # (>28
F) TR 50% : DURBRB LK IR - B
Y 21l B85 22119 secondary outcomes £ 2 T eGFR
TRERIRER - MACE (EFEIFEBIEME LIIBEZE -
FEBSEPERS PR ~ LERITESET ) 3 DUk all-cause
mortality  FREFIRFFTHET ol 5 4F  (HEHREER
L REAT ST (interim analysis) 2 A5 SRR
B SBHERIHRALECR 3.4 AF o BABERT REUR
Semaglutide MR A Z2 LR - 1] DU REK 24%
Y composite kidney outcome (HR 0.76, 95% CI
0.66- 0.88, p=0.0003) ; HIEEHERR.OAITEIET -
TN RE L IR 21% Y B iRy FEMEFE AR (Kidney-
specific endpoint) (HR 0.79, 95% CI, 0.66-0.94) ;
H il secondary outcomes HY 5 47 » Semaglutide
A DUEE R 18% Y MACE (HR 0.82, 95% CI
0.68-0.98, p=0.029) ; HA3E AKX 20% Y all-cause
mortality (HR 0.80, 95% CI 0.67-0.95, p=0.01) ;
HEJAR T eGFR TREAIRIZR (between-group
difference, 1.16 mL/min/1.73 m?2, 95% CI 0.86-1.47,
p<0.001)* o JEAF - REE—F AR FLOW 35
IR EI AT (pre-specified analysis) * 3G
ASE 75 B SGLT 2i » Semaglutide ¥ A & ik
TRAENTBCR AR R — 20 > -

FEZ [1Hk GLP-1 RA YR » R BB IRIE A
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FEAT 2K T e PERY O o 1Al semaglutide £/
FA U W A SEE ] sodium N-[8-(2-hydroxybenzoyl)
aminocaprylate] (SNAC) £ffiy - B 2EY)15 LUK
PUEE K i B0 B B e b e - A B AR
PR DR SR M - R Y SE Y B ) B R 1 SR B Ty
Pk 2E 1% [ 3E YR S DGR BT - (SRR A
Higtg - HEEYIREAE I AR R R IR E
MR o R A RO EE T kA 52 A Re ]
FHRARAE (0.8%) e flil e e i I 72 SR Y [
FIRH » BIBEAE SEVI RIS R BN » (hREMELR
IEFRRAIFHEMERITRRE M > - FE NS T Ik
X %8 GLP-1 RA orforglipron & ¥{ H 58 {8 @l iy [
AR - ECUIRA IR A BEE 40% » Ry
25-68 /NIRf » SCHfREH — iR gE - FEEEAYE -
orforglipron N2 BV 2 » BH Ak IR ETR
TERRELRIF » R TIGHERE > -

%5 L1k GLP-1 RA H A 8 Ry EEYE) 1)
BRI - FLEREGHE Y T A R BB AE R R 28 B R
AR B2 BRADZEFIBATE - —3H 2025 3%
KIT G T EEE T EFE SOUL i 5E (FEAS T
Pk semaglutide /0I5 7% ) F1 FLOW i 9¢ (FF
i B2 T E S} semaglutide B B TH R ) FE Y21
REGREEHIE - FEREUR » BN RS SR B
i S A o AR A KL I8 35 (MACE)

(HR 0.85 vs 0.85 » HE M p=0.984) ~ LEAE
e (HR 0.86 vs 0.86 * S E 1 p=0.969) #&
B (HR 0.83 vs 0.86 » FE M p=0.785)
DL B % K136 - (HR 0.88 vs 0.72 » 2B 1%
p=0.486) FHNIABIEE G M2 EFRAYR
B0 o B R EE R IR GLP-1 32 #8380
15 o B DR 7 T B AT B S AR R 7 T -
A Study of Orforglipron (LY3502970) in Adult
Participants With Type 2 Diabetes and Inadequate
Glycemic Control With Diet and Exercise Alone
(ACHIEVE-1) i B8 3 — 2 ¥ A& T orforglipron
AR 2 2 B e A B DL ER BN
By 25 AL IR 2 ) A R A 28 BB PRIR R
% R H — X IR orforglipron = 78 7 &

(3 mg ~ 12 mg #1136 mg) HIIEHAAR - AEHHH
7N AR 40 R - =R R AHE 2 R R R B
FZREEH b3 (ETD 23 31 % -0.83% * 95%

CI -1.10--0.56 ; -1.06% * 95% CI -1.33--0.79 ; -
1.07% * 95% CI -1.33--0.81 » p<0.001)3 = [1 Iik
GLP-1 RA Ry PRHEAME R S 5HERI B ETE
TR REIIA I - IR SRR
M o AR TR EEEE 2 DUB B TE 1% Fe T BEAR B
A A 2 G e 35 R R B i S — 0 58 B A B M R
FE ST RIIRRK -

GLP-1 RA FEE R B R ERERIRERE
B L9 E T GLP-1 RA BB IR K
BRI IR AEROR  E B TEIRE RIS
HEREE - AR5 2023 FEEBERTR - 5%
ZENTIRRI R T R R IR PR B
iRt 38 o ZJeBA T HEET GLP-1 RA FEJEREFRE ieRE
WS R BB R ORGE SRR BB, - B AiHE
—5FAd GLP-1 RA fEFEHE PRI - B B PR Y
KT 4% S I 2 B8 By SELECT B 3940 « 3%t/
72 WL §5% 17,604 117 5 5 45 5% DL _E > BMI>27 kg/
m? HEOIMAEBR CLAUBEZE ~ IS R BUE
AR FRZ BRSNS ) RYFERERRIE B - FEf
Ao 32 13 2.4mg 7 N iES semaglutide 2022 7L
PJG % o SELECT W9y T BB R T EA R
OMMAE HF (MACE) @ i SR8/ semaglutide A8
i 22 R ] BEEERE R 20% 1Y MACE #$4E 3K (HR
0.80, 95% CI 0.72-0.90, p<0.001) » 7F & ik 76 £%
JiTH - SRR B BRI TR R
(CERMEE » RIS L - eGFR Fi#
<15 mL/min/1.73 m? » eGFR $FLHE(E £ 48 N
50% AT B REHEHRKR) o R semaglutide
FHA RS L B 0.78 (95% CT 0.63-0.96) » HE/< 7%
TER B B PR BE R » (H R LT Ze iR R R JE =X
& %€ 2 ¥ (hierarchical testing) » b A& B G R 3
THER MG BB 3 R AR YE (superiority criteria) ©
55 R $8 SELECT W 9t #Y X 2L 53 H7 (secondary
analysis)*' » semaglutide 4 & Jif £ 8 50 S = 2
P58 B H B8R H PR (HR 0.80, 95% CI
0.64-1.00, p=0.05) » FEAR =B AL O S TR R
B il BREARAEL » £ 104 338 B HARY » semaglutide
FRE A A 2 B B RH B B B D RE IR 7 -
eGFR R BEIR E#2/)N (-0.86 vs -1.61 mL/min/1.73
m?, ETD 0.75 mL/min/1.73 m? * 95% CI 0.43-1.06,
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£<0.001) ~ UACR _EFHIEEHAE (log-transformed
ETD -10.7% * 95% CI -13.2--8.2, p<0.001) * H.
# e eGFR #F3 T B 5 Ry SE4% (ETD +0.39 mL/
min/1.73 m?, 95% CI 0.30-0.48, p<0.001) * Z&
P A » SELECT WFZe AR | Ry 0o L5 TH
el - H I SRR BB AR M A T
FEE AR FEAE - PLIFTCRtE TR rRE R B H
i SR AT 18 1 B s R R v A P PR A S HE
M o RIBL - R0 2 DUR B =5 1 Ry £ BN
FEAE ~ BEFIEHETERE IR 18 M B s 3 B
B IR - DU — B85S semaglutide B{ILA
GLP-1 RA TEFFHE PR o5 B 288 B B ik DR 5 3
% o

2025 - HY— & meta-analysis L $% T GLP-1
RA BRI OIME KB R RS RCT » Hr
A S R CVOT » LU #2K#J SELECT
Hl FLOW % i B& - 32 & meta-analysis 5 H »
16 W% 19 67,769 A7 55 — BURE IR y| B & b -
GLP-1 RA FHER A 228 » w] DLERZE R 18%
Y composite kidney outcome (HR 0.82, 95% CI
0.73-0.93, 1>=26.41%) » BAFZEREL 16% 1 kidney
failure (HR 0.84, 95% CI 0.72-0.99, I>=0%)
13% ) MACE (HR 0.87, 95% CI 0.81-0.93,
1=49.75%) ~ 12% i all-cause mortality (HR
0.88, 95% CI 0.83-0.93, I2=0%) ° #i £ SELECT
FAEEHY 17,604 AL IEHEPR IR OIS E T HL AR
HZFAML © GLP-1 RA FHER A LR/ - v LLEE
Z [ 1K 19% BY composite kidney outcome (HR
0.81, 95% CI 0.72-0.92, I°=23.11%) » BAZH K
16% Y kidney failure (HR 0.84, 95% CI 0.72-0.98,
1*=0%) ~ 14% 4 MACE (HR 0.86, 95% CI 0.80-
0.92, 1>=48.9%) ~ 13% I all-cause mortality (HR
0.87, 95% CI 0.82-0.91, I2=0%) > HAF & A%
A (SELECT &t B DL K 8 PR s 9 N kB ) 2 [
FIEBE MU A FE (0 neterogencity > 0.05)* o #EREK
&t 0 1€ SELECT 3\ l& 7] LI%E I » GLP-1 RA 1E
FEREFRIS A HE (B E LIRS ) &
WAL BET AR —ER B IR IR - AR
K HAE Fy— CVOT » UERIHE AT IE LUK
% Fy I » primary outcome JRIE K B B FH R S 14

(kidney event) * [KIFEARAKRA A R AT IS A
i A ] T A s ST A G PR S B 2l B B AE TR b
PRI 8 P B s R sk 41 -

GLP-1 RA BB BRIR-EHTE
B IR W B JW % (Diabetic kidney disease,
DKD) 1 % #d (R #2 4L [F] & k- a7 ARSI
oA . IR R AR - DL H A R E
(1 SRR ~ BEREEE) - B~ /R
HIE 0 AR BE PR B A 9 BT
b BE T B MEREERE (glomerular basement
membrane, GBM) 4[5 ~ & i il 58 2% (podocyte
loss) B J& 2€ 7 %% (foot process effacement) >
A Bz il B JE R (endothelial swelling) il £L, {
14 25 (loss of fenestrations) ~ [t] B il i A1 %
B 1Y #% 3R (mesangial expansion) * B & ER
{t (glomerulosclerosis) ~ A fz2 ~ & H & Jl &
(subendothelial protein deposits) ~ /[N B Ak 3% 55
¢ %% 1 (arteriolar hyalinosis) ¢ B /)N & [t B 2%
#& K1 %8 HE 1k (tubulointerstitial inflammation and
fibrosis)** « GLP-1 5Z B4 E5Z SR ERRER 2
it (podocyte) ~ [EEMNE (mesangial cell) Jz3T
0 B /N (proximal tubule cell) » 98 H B R 7%
PR e AN LB - H B2 38 T B L PR IR
HESWAPRAERT (natriuresis) » DUSCEHA B g 2 P71
R YUBHEL AR 25 GLP-1RA % B
TRAERYAHERVE AN E — P -

Mgl

e I B & 5 2 B EK R L IR IR e
(glomerular hyperfiltration) ~ 32 il & Mgk B9 58 %
% FE - ke 54 hn % 1k BE T (oxidative stress) ©
Glomerular hyperfiltration & 3& % & JC (nephron)
MR G - T E R DKD Y AL - B4Ry I
W 122 1] 15 DL Ol 3% hyperfiltration ~ 1K 1€ 38 78
(pro-inflammatory) ¥ ‘B (il 411 > ¥E 1L X E ¥
[advanced glycation end-products, AGEs] Y jE
A~ DL K i 24> NADPH oxidase HY 35 1 1M B 1K
A LEETT)  GLP-1 RA RES 1) Bl #2 i IMUFE Ko it
FACHBHE R 9 » SR » 4F Dulaglutide [ IR
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B— : GLP-1 2B {EER (GLP-1 RA) BB EREMNEMIEMKE - GLP1 SR REEHNSIERETERO GLP-1 288
(GLP-1 R) L & B4 2230 HAME B LR R EY E 258 (receptor for advanced glycation end products ; RAGE) £9
RIT  EMAHEL - BREMEL  DOERIBRREZENOVER o L5 - GLP-1 RA NI NS HEESE » /8
Cardiovascular—kidney—metabolic (CKM) BORUE » ZEFNWME R EREHAVRENR -

il B (AWARD-7) B #{ ¢ tf » Dulaglutide ¥f /2

R 05

BEshF FR7EFB

B A SGLT 2i 3 it B/ NVE B ER [
fE A% (tubuloglomerular feedback, TGF) 3 £ &
i ORFERI SR - BN E BE R GLP-1 A
BR /INEf Ik $% 78 (afferent arteriole vasodilation) 3£
1T 32 ¢ GFR HY _EF 52 natriuresis » & AL &
B TGF2 » L4 - FEREIR S HLBE R A
f&7 Exenatide + ZIRFR (340 4388 ) A - BEARH
natriuresis FYYEF » {EAS 2 U8 B ik ry I Bl /)
E 5% eGFR » [KIIE GLP-1 RA B IR A#ESRT
K& 75 B natriuresis 8% TGF By 3R 2 HH B 4

sz 46.48,54,55
B o

MEB R KA LR
SALIBE T fe 35 R I EAE DKD Hh 738 1 R

S A 00T o FEREIRE/NE BT ST
Liraglutide *» &R E B BE B LA R EY 52
75 (receptor for advanced glycation end products,
RAGE) &8 & ~ I B 8 g3 & %R
¥ Nuclear factor-kB (NF-kB) DNA #& & & M
52 Monocyte chemoattractant protein (MCP)-1 HY
FH B RN K E D1 R Y)'E Interleukin-10
(IL-10) Ky FEAE o fEAHAR S J7 1 » Liraglutide &
e ARG B Ak 3K 1 b $8 # (glomerulosclerotic index,
GSI) ~ [E{X GBM HYJSEE ~ bl KIH PR 5
[y foot process » [ K & ok BR rh f ME S B2 HE
fibronectin YL » [ K B T B2 BT AL A =
[X]¥ -B1 (activated transforming growth factor-B1,
TGF-B1) LA J [ 1€ JR #H H (urinary albumin
excretion rate, UAER) ° [tt M 52 257~ FE 08 IR I
BptEh » NLR family pyrin domain containing 3
(NLRP3) /13E 1y 58 Z Al pyroptosis £l & i85
S IEAHRH © FERERRIA B R R B g

Liraglutide £ / A i 28 3 11 & Bigk - NLRP3
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IL-1B ~ cleaved GSDMD R cleaved caspase-1 5
RIEF pyroptosis FHEAE FAVFRE - HEMES AR
8 T T 7 20 A7 0 P o A PR O 2SR 8
155 [P €5 855 mesangial cell By Wnt/B-catenin {3
SR SEGMNEEE R RN - 5%
B Wk 18 15 A /N ERAB A 1L o Liraglutide BE 3 38
P e Pk 15 52 1819 Wnt/B-catenin FHUEVEE » 35
i3 AE B AU S8 B AH B 2 1 SR B R e - 1
SR Wnt/B-catenin FUS HE B £ HIH] mesangial
cell E/= MUFERIEL NI MV E R A - 1
177 Ik ELAE B /INER R ) S0 B 0 - FEIRREIR
R EHE G/ NEEEE T - Liraglutide B BG4
HIRR » TEE MK 2 UIER (subtotal nephrectomy)
#/INE b Liraglutide 7] DL#H 2 F [ UAER -
UACR ~ JK # 91 11 & 1H #5701 (kidney injury
molecule-1, KIM-1) K& GSI » HH SR 2B 7
BEEE ~ BEALIM 138 (HbAlc) B CHERR S K13 -
M S & » 40 Liraglutide 289 GLP-1 RA 1£/NE&,
B b WEmE S ERIRE - EREEFIRER
B~ PR B BEE S B AR A LSRR 0 -
B AR E S S E A B - v DU
R HIRCEE SE Y 26 = H (phase 3b) ERpRE SR —
A Research Study to Find Out How Semaglutide
Works in the Kidneys Compared to Placebo, in
People With Type 2 Diabetes and Chronic Kidney
Disease (REMODEL, NCT04865770) 1Y) %% & o
REMODEL & —f#l Z & ~ % J.0 M RCT - 7
FTEHE 52 3 - WCERAY I AR B AU EE
RUHE FR 95 » eGFR /7 30-75 mL/min/1.73 m? *
UACR 71 Jf* 20-5000 mg/g » H ELf5# F i Kifif 52
Fill &1y ACEi B¢ ARB - J5 L FEHEEE 5 73 Fdka T
£ 1mg 7 NS Semaglutide BUE 2RI -
KAy 2 - 3B primary outcome £y F& ARG HR
& 52 (MRI-based) B B AR - HE T B A
% (kidney oxygenation) ~ # ¥t (perfusion) 2 2§
# (inflammation) ; [fjsecondary outcome & fi£ 33
AHYE AT (nested cohort) HEITE WY > LA
PRS2 B mRNA 53 GBM 1Y R 4% -
Hifth B Y secondary outcome 2 T UACR »
eGFR DL ¢ H: fiil MRI-based FY B ik fi5 15 25 (3

—_) > REMODEL i & & /2 2024 £ 11 H I8 &
SERE 0 THRTEEARF A alBa s R - SR AT LA
B TE MY TR GLP-1 RA B B i (7 28 1 4
ii} 61,62

GLP-1 RA BIEI1EF

GLP-1 RA i RIGE HTHIVEIER - LH
TR (25-60%) KM IH: (5-15%) @ 587 38 2L
TERERE SR EE A SRR
HIR R B 5 i 45 220 LERIRE (5-10%) © 1
Fs GLP-1 RA 52 LA glucose-dependent HY /7 =X
e MR IS S8 000 -+ [R] IR I 1 LB i 1K ©°
2024 - 1Y — & meta-analysis Y% T 8 il GLP-1
RA B9 CVOT » 3t 60,008 55 A o e -
GLP-1 RA FHERJA 2R » SN e = 0 e
% (RR 0.99, 95% CI 0.73-1.35, p=0.972) ~ i i
J& (RR 0.98, 95% CI 0.56-1.70, p=0.936) ~ & =
EIMAE (RR 0.93, 95% CI10.76-1.15, p=0.501) ~ &
ik B PRSE B EE A K FE (serious adverse events,
SAE)(RR 0.94, 95% CI 0.82-1.07, p=0.339) B, Ji#
& #r E (neoplasms)(RR 1.02, 95% CI 0.95-1.09,
p=0.547) BYJEBE 5 FMHECHE © GLP-1 RA & @y
Inig EE R ENE A (RR 1.95, 95% CI 1.23-3.06,
p=0.004) » HF LIS E SAE M5 * GLP-1 RA
B 22 B 2 AR ABL (RR 1.09, 95% CT 0.92-1.28,
p=0.318)% o

H B A Z #EEAL GLP-1 RA HIEG IR I 92 %
ARG IR S - 2R T RIERE SRRy
YITE K » Diamaih L a8t - HE
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BR o —fm B =X AL 98 (retrospective cohort
study) #EET GLP-1 RA £ HA 2% > WF 28 IR 8%
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ZIMAESEYIHERIBTE A - WA S B B AR
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B~ 1A B (dyspepsia) B 1A IR 38 Bk G 25 JE
B 65 o SRTf > ] GLP-1 RA EHARNZAE - 1
TS RINABISR OGS E -
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Chronic kidney disease (CKD) represents a significant global health concern with high prevalence and
substantial socioeconomic burden. The therapeutic landscape for renoprotection has evolved considerably over
recent decades, progressing from conventional approaches utilizing angiotensin-converting enzyme inhibitors and
angiotensin receptor blockers to innovative pharmacological agents, including sodium-glucose cotransporter-2
inhibitors and non-steroidal mineralocorticoid receptor antagonists. Glucagon-like peptide-1 receptor agonists
(GLP-1 RAs) have demonstrated considerable renoprotective efficacy across multiple large-scale cardiovascular
outcome trials. Of particular significance, the recently completed FLOW study provided definitive evidence
confirming semaglutide’s protective effects specifically in diabetic nephropathy. Additionally, the SELECT trial has
generated evidence suggesting potential efficacy extending to non-diabetic CKD populations, thus broadening the
therapeutic applications of this drug class. The mechanisms underlying the renoprotective effects of GLP-1 RAs
remain incompletely characterized. Current evidence suggests these beneficial outcomes may be mediated through
multiple pathways, including anti-inflammatory processes, attenuation of fibrotic cascades, and amelioration of
metabolic syndrome components. This multi-modal mechanism may explain the efficacy observed across diverse
CKD etiologies. Regarding the safety profile, GLP-1 RAs are predominantly associated with gastrointestinal adverse
effects. These adverse reactions are generally characterized by mild to moderate severity and tend to diminish in
intensity over time with continued administration of the medication. This favorable tolerance profile, coupled with
demonstrable renoprotective efficacy, positions GLP-1 RAs as valuable therapeutic options in the comprehensive
management of patients with CKD, particularly those with concomitant metabolic disorders.



