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[ ABSTRACT ] Overweight/obesity complicated by cardiometabolic diseases constitutes a pressing global health crisis.
The pathological cascade hinges on visceral adipose tissue remodeling, inter-organ detrimental crosstalk, and
neuroendocrine imbalance, creating a vicious cycle of metabolic disorder, organ injury, and inflammatory activation.  This
systematic review examines the mechanistic nexus between obesity and cardiometabolic disorders, focusing on the therapeu-
tic mechanisms and clinical applications of glucagon-like peptide-1 receptor agonists (GLPIRA) as representative novel a-
gents.  Specifically, we elaborate on their stratified application value in the primary, secondary and tertiary prevention of
atherosclerotic cardiovascular disease (ASCVD), and prospectively discuss synergistic therapeutic strategies of dualtarget
and tripletarget agonists, filling the gap of inadequate elaboration on “fullcycle risk management” in existing reviews.
Meanwhile, we discuss how to cope with current challenges in clinical application, including heterogeneity of individual
therapeutic responses, insufficient longterm safety data, limited drug accessibility, and pending optimization of combination
therapy strategies.  This study aims to provide evidence for fullcycle and hierarchical risk management of obesity combined
with cardiometabolic diseases, which differs from the traditional single perspective of weight loss.
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Figure 1. Mechanisms underlying the effects of obesity on cardiometabolic disorders
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055 8 2h 59 (40 survodutide | cotadutide ) 5 GLP-1 )
WM R I A0, 5 TR 3 100 3R 3K 3 1Y e o T &
TEAEAFIECRAP VR FTARZE 512 0 AT, 25 28 A%.0 XU
SR A i PR L FH A (8 S i A i JE TR IR 1,
ST 1 LA A7 LA B2 i 1) 14 383 70 7 3K
s 7 A AR A AR 72 e R K0 il
ANV IS Jay 0 AR AR G R 5 P T R (metabolic
associated steatohepatitis, MASH ) 2 T & & BE 1) 52
Wiy, LA K W DR 22 ik 14 58 AR OE b T B BF 5Y
HES AR U A I h TR AR A [l FE e 2 2 £ 3 o
YTk 2E | 5 LAt i A 24 ) B BB I T RIOR
Wi gt — 2Dl RBIE
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Table 1. Main dual agonists, efficacy and research stages

A5

FAECT GLP-1 F3 s i sl i 2 22 R (i BB

BRIK (GIP 244/ GLP-1 Z{K)

g sh )
Survodutide (GCGR/GLP-1 Z2{&)

BRMR B A HbALe (29 1.2% ~2.6% ) 08 10% Ui F T 1 mg
AR K 5 0 IV 22 4P DRSS, IEAE RS T CVOT

CT-868 ( GIP 3% {A/GLP-1 Z 1K, i HbAlc W& FRE(1.6% ~2.2% , SZRFIH) IR EE B, g
T P 8 R B M A A LA Qo s R

T2DM 3 16 R E A 8. 7% , & f =1. 8 mg F & A E BRI

RALA T T2DM |
RO 3897

Il a 3933055

|| R

T 1 mg AISERGE IR, BEPERCR S GLP-1 MHE (i sh A Y

Cotadutide( GCGR/GLP-1 Z14)

54 JEABE Vs, BEAERICR SRR BRAR L, R 8 BOR T R 2

IUb it

. HbAlc: B IM 4T 8 H ( glycated hemoglobin Alc) ; GCGR ; JiE & ILFE K 3Z {4 ( glucagon receptor) ,

2.3.2 ZREBFHAGALEEIENL SR
W38 & W R F GLP-1 324k GIP 32 14
15 A 2R 32 K ( glucagon receptor, GCGR) , M M7 52 1
PR G o e 2R 0 WA AT R e R TH AR Y =

sk, B ETE A MBS Al GLP-1 &Z 4 +
GIP SZ R 2h 770 v SC BUSR AL A 410 i £ AR L 03 i
BRI RUR , W GCGR ] ik BE & 4 #E AN
B AL (07 A8 = it s XURS: , PR 75l i GLP-1/
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GIP G PEHEA AT IAMAE IR 4R 1, 456
H K B TR F 15 (growth differentiation factor 15,
GDF15) 5 JiE 5 Z 44 K 7 1 (insulin-like growth
factor-1,IGF-1) Snfe B, DAIE Y O/ 10 1E R ek
HERPRIARTE T H AT, A5 28450 =B SO S R 1
R BN FEY PR 2,

R HE B =8 A S SR I (A el K
1.Y3437943 ) 73697 T2DM FIAC BEAE J7 18, 7 3L EL AR
HHA GLP-1RA LU i #shn) . o 30 Kl
PRAT =S 337 (NN1706 \SAR441255 45) IEZE IR

FITRG L RMER A, W Fob R AR >
J Jeres i 2 3K S0 g AR R I L BRI AR DG

g Wi PE % ( metabolic associated fatty liver disease,
MAFLD)/MASH 14 2538 47 95 9 1) 17 AF 55 1F
K35 NI R AL AR R Z AN Rk R R
T3 L e T A U 22 4 LA B 5 5 800U R K
B30 X BRI, DA B MR 4l A o 2 AR R R A2 AR
flir, WAk, =B 9 3l R 7R B B & JF HFpEF .
ASCVD Z5 0 VB B AR By 7 80 22 ek 45
J5 S RBESE LLE— AR R

F2. EEMZEAHBFNER MREEETFH

Table 2. Targets, stages and main efficacy of selective triple agonists

¥ B

e 7 e NS

|

A K (retatrutide)  GIP 324&/GLP-1 5Z{&/GCGR

L.Y3437943 GIP Z{&/GLP-1 324{&/GCGR
NN1706 GLP-1 32 {&/GIP Z{&/GCGR
SAR441255 GLP-1 %2 {&/GIP Z{&/GCGR

T 35932856 ( T2DM AR BESE )

I bHI(T2DM) ;
YA A 7
LI R B B 2 BT 45

36 JEII HbAlc FEARIE 2. 0% , (R H
B17% T ERE K

R — W8 24,12 ) HbAle R AK
1.4% ~1.7% MRERFEZ) 8. 8 kg
WSR3 EWEER LRI, R
LW T I Pk A

SIS EG Hh FE P SR SR T A
AR 22 A R 1R 5 st
Bl

1 5

2.4 FHAMEEG

NLRP3 3% v] 8 i > Ik 2 i K 4 2 PR AR i 1
( cysteine-aspartic protease-1, caspase-1) FI{H B2 2 D
(gasdermin D, GSDMD) 3K 5lj 1L-1B/1L-18 B il &z 4l
MR T, HEI 25 KRR AR | pf 42l
P | o0 I A5 93 95 A0 JER Yo M R 1Y & R &
JRUST B AE FH AT LA AR AE NLRP3 AR B (BHLAS H:
NACHT 2583/ S S R Ak | Bl & =R (4]
b DNA R iARA5 555 ) R IERUN 43 F (caspase-1 |
GSDMD | TL-1 %)™, i fn ff @k Ak 25 1k & 9
MCCO50 J&—Fh =k . i B2 4 S M 1 /N 4 i 391
RETE Z2 bl PRI R bl TL-18 ROV & 1F Ik
/R E i AN (EWEN T g L s A I
PRFF RS, (0 MCCO50 T4k i B 2R 454 (511 4N In-
zomelid , Somalix ) B 5¢ i 1 #1IE AR50, b B8 3
LA E R TR T 210

I HTE A ORI /IS 43 24 9 32F A s B g
A I AR a8 0AMbT5 (OLT1177) 76 1 HHiE
R I B2 A IE AT S B TR
T R TeE R P 7 JE 4 FH S o 4 0 R I 5 g LA
25N INv5 % 1 NLRP3 i 70 I 1F b F #4834
Pepess i R IIE ARIER B B 5 kLB Bkl

ik 11 J& m) 4R A AE Gt 24 ) ] 22 R ) 1 o7 ) o B
B BRSO AR R S NLRP3 G A il ), 760
A BN o 10 B | AP B ik R i A 8 v
5 R B BT H T3 4 i PR R AR S T 0 i PR AF 5
HESESY B IL-18 sOH 2 AR i AR i 0 2 it
T BB RAELE G AERIRYT | I BEREARO L4 B
R AR, HAR LA NLRP3 @ g% ™,

3 WETTHIBkAL

i E 5 ASCVD [ T2DM .CKD J .U ) SR 1A 7E &5
JE R AR, 503 T R e R XURS 5 A R T
K, RELL GLP-1RA AR 26 108 AU C 35 25 9 7 s
TR OB A AT T 0 g W T Ak, H B2 R
S EIL A BT 2k S e PR S e 22 T IR R I 24, 1% 26
258 B e PR o7 AT v i 7 DR Bk R, AE AT A2
I, GLP-1RA Y ¥& 7 e W 77 76 2 35 5 Pk, n 4y
10% ~15% 4 F 35 il FH W) A% & IR LT B I EL A%
F, HATE T2DM 2B 1980 5 85O N W T i PR iR
Ho AFEAK GLP-1RA tAf77E2E 50 Inw] L4 & 1K
ok A5 R ) S P T R B, LA AR 4 TR AE T 3R
AL A FET )5 i R B3, ASCVD
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HRIBES A a7 | eIk Bl B PR S O ILEF 4 Ak
FREE FR A 2 RE 7K P BB Ty RE bR 0 5 s B A Ry
fiE, 5 BE A S 254 By g 2 el AR 3 ] 5% e 25 9 % 34
B 15 5 2GRN, T T I PR DR SRATH A % 5t
FEBE PR R VEA e = XF ARG R AL G W5 20 AR FRAE | R
i/ £ AR A W b 25 0 R ik A/ 2 st AL 1 e
LN, BUA CVOT 1A L3R M K R 78 4348 il ¢
AR S L 30% ~40% F5 A A RE S B AIG
R AEWE 25 R i Ab TR B B

GLP-1RA fIR1 28 19 Ji PR AT 8 U8 T 22 A 4
SERl, ALHE 24 0 1 0 FH A AN [R) A AR ast 4% A8 5 DL
KAGTiE B2 5, EIRRMEHS, i TREENR
KPR, FECA A2 LI 25708 AN TR, 5200
ICERCR . WHERE IR B35 T, GLP-1RA 5 HAth
A RE S SOV T 0 Y B0 245 4 0 (AN R IR 2K |
Ji I 2R BROE PR o R 2K ) T 2 M i EE ORI
FEXTRE B G I E W g, fE e AR
SE, GLP-1 32 R 3 A R (1) 156923761 242 521 B 711
#1811 (arrestin beta 1, ARRB1) % K i 15 45 25 S5
(1 rs140226575) 5 GLP-1RA Y IR il S o i 2%
FHIG AN [) o e v 3k 46 708 S5 %) A1 36 25 53 Al 5% i 7
., BIMEBE WIS GLP-1 Z &+ Glyl168Ser 7%
S5 T2DM H % GLP-1RA Y877 1K 8 I W A
130 b, Gly168Ser 1 Pro7Leu 5 GLP-1RA i
SV A G, A — T AT X 22 9 BP 5L 2E A A R A
LRI BESE |, Pro7Leu A, 5 47 6 K 14 36k &
WA R, XL R AR S R 7, A BT X
i GLP-1RA B EHATHEUE T 48 T HA MG
J7 . TEIEHJZ T, GLP-1RA 5 S8 A HLH 32 %
HX A, (H HL s 0 S 05 M ) ML E R e A B A
W BHIZ AL, O B S BI6 GLP-1RA JAYT BKS v
Pai U

R M S5z M5 T, GLP-1RA 15 1
A BB AR 30% ~50% , b 35 500 R
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