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Cardiovascular and cancer outcomes in Chinese patients with diabetes

based on the China Cardiometabolic Disease and Cancer Cohort Study
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[Abstract] The prevalence rate of diabetes is constantly increasing in China, with a number of more than 233 million patients; how-
ever, there is still a lack of local research on the complications of diabetes such as cardiovascular diseases and cancer. China Cardio-
metabolic Disease and Cancer Cohort (4C) Study (with baseline investigation conducted in 2011-2012 and the most recent follow—up
in 2024) systematically reveals the outcomes of various diabetic complications in Chinese patients for the first time, filling the gap for

evidence—based practice. This article reviews the background , research methods, research findings, academic impact, and controversies

of the 4C Study and proposes future challenges and strategies.
EHENL: 1 I+, Email:danliul017@163.com,
B 5 T7 6) K SRR B F I B A T i

BIEEE 24, EFWHL, 2EEF , MEAFH, EREAKRS
M KB TR (KR RARERR) A5t 4L, AP 4K, &R
TR EEERRFTA, ERTEFAEAS, TRTREESF KR
AT B REMEFRDA RS T LAMREAME F R ERT
HFEEEE ZARRALSE R FRABDRIE AL R L8
FHEER, PEARARERFAMEAAETELLER, TREFLNS
BN RS IE NG F AR, ERT PG EL S TR N S
FRLIMEER, ERTESEADBERADLNBAS L EELTIE
R, ERTEFWE A5 KA EF 28K, ERTEINT
Wit A BT oA I g 1 ok F 8 4a K World Journal of Diabetes
BHEFFRERIOAR, EHAWB R P EHETEEFHEWNE
MRERMELAR BEAKMAFEE TRATARAFESL £
R A AR B A 20 R TR, A H — (G843 4E A & Nature

[Key words] China Cardiometabolic Disease and Cancer Cohort

Study ; diabetic complications ; Cohort study ; Chinese population

Rl N i A A I U AR v AR S A R DR %
R R R R 22— IR FE N 1990 411 4.7% %
22 2023 4FE 1Y 12.4%", 2025 4F 6 F F I W 4a il s
PG O KA IR ST R o, H T Ek 20 % DL L BE PRGN
BE 233N S T A 6N AP EiE | B 250
BT A EACE MR i 042 R 20 2 R DL B EE, SR
2024 4F- (R IR TR IS Wi bR e ) o A IRIR B A T 1 8 A 3

Communications % B a, SCDIK F M) & &8 L3045 , MEALHAT L
Mo A 5 RER B3 KENERFRR S L IR, PEESKT
e ET R RFRZFL 1R, Email:wqnl1@126.com,
EEeTH:-BXPEHERATOHENRRABEEMR TR A
(%% :CXZH2024087); £ /& 7 A A#F A 2@ EFAB (%5
CSTB2023NSCQ-MSX0246) ; & & 7 & 50 £ AL A1 37 7 B R B (%5
CYS25369); K & R A3 At LA EFHFER KRB (%5 .
DZKJ2024JSYJ-KWXM1002); & & W E AR EAL FHRAB (%5 :
YXLJ202514)
156 B AR« hitps://link.cnki.net/urlid/50.1046.R.20251119.1447.010
(2025-11-20)

AR, SR, KA LR v [ e = X4 B I & e (0
S ML AR AT ) B DR ML i B BA S DT 5, = i
PRSI B A 2 e T A R e AR R SE B8 , A P] BE AT W 25
ARG R B R . ZEET 5T, L m A 5%
14 Iif 98 BA %1 BF 5% [China Cardiometabolic Disease and Cancer
Cohort (4C) Study | 3z 1M A= , B A 8 A~ 5 £ i [ B PR
O MUAE FVEERESS Ry i A E MR SR I H o JHE i 7 55 4 [ 25
AL AT 20 T3 AR IR RUBE BT, IR R G287
T 2 TR R I R RE 45 SRy DU G2 o L R g 285



— 184 —

BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

SR RIS AR 1 AW R B LI R A BRI T
KRR o

1 FEFRBACHRIZTHCFESHFN

L1 BR300 b 2098 R 5 a9 4l 37

4CHHTNE Ry A L2 AL BT RE TR BRI BE ST, 8 2 ] 7
RHFRIX IR 25 A E X, 98 A 197 212 ] 40~80 % SELL TC Tk
PRI AR N (B 18.39% Ml P A8 5 )P, L S 1 1R IR AE LA
TIUATri . OB WA - 7 SR FH R 28 iU ) 2%
4t (continuous glucose monitoring system , CGM ) 1k Z2 3l [ ¥
U B F5 B 40T 15 18 35 30 0 2 (mean amplitude of glycemic
excursions, MAGE) | Ifil B ) 2 il 28 T 3% & 1 # (incremental
area under the curve, IAUC) , B¢ & W HE X 2k W2 i ¥ (dual-
energy X—ray absorptiometry , DXA ) 55 2 ¥ #1 B $T (bioelectri-
cal impedance analysis,BIA)‘UﬂUi PRI IR I (1R 22 R <5%) , 5E
I A B A PPAS s @ AR U TR T A
FER G ATl R 32 41 (impaired glucose tolerance , IGT)/2 1
Wi PRI (type 2 diabetes mellitus, T2DM ) 5 .0» Ifil 55 295 41
i g 14 Z2 B BRSO K 45 Sy OG0 , S A ALY T SR g A AL
PEUE LA
1.2 Gt A L 4 By R sUw ik

AW 5E R 22 4 45 J5 53 Br <0 LA < 1R 2R WHO-
MONICA F5ife , 38 i Cox 5570 ] % 32 TR A [H 38 5 i A 245 )
A8 [ B 983 E A 28 ML (International Agency for Research on
Cancer, IARC) bR , 128 1 50 4 JRUBS 488 Y (Fine—Gray ) HEBR A
AT 5

HLAR 2 2T B - TR XGBoost T ALY, Bl -5 I K48 475
(2h-PG R AR ) 5 £ W) A5 A5 4 (miR-21) , $53E AUC 3k 0.89
(95%C1=0.86~0.92) , . F H& T+ XU 43 )22 ik
1.3 RE#EH5HmEeEN

Fp LS 2 5 — TR A (A 1 K6 Ik 56 [ S Ak 1 21
T A bR 131 %) (National Glycohemoglobin Standardization
Program, NGSP) , % [H] CV<29%]; 18 2 [ 58 N\ ZE 38 A5 G 4 1
i (2020-0012) , 42 BRI H.m DR BN T S S e B
AR

2 Bl BiEREE: P E AR XK ENIER

2.1 BEARIRBIATI RS 2R R

ACHTFEIE i BB I B IR 3y k8 R T W8 PR ST
SAEAE 1) S 25 S T 3R B I 50 I R AE 45 SRy 1Y) DG
W OCH T MR AT AR R BT e RS e & 2
PRI AR SR AL . X 55 777 B IR 3 R 2 kA T
BT BK El 43 8, U 6/\ﬁﬂ§-? F4 0 20, L AE A PR
(diabetes mellitus, DM) . 18 ¥ ¥ %% (chronic kidney disease,
CKD) Eﬂlb‘mlra&ﬁﬁ(cardlovascular disease , CVD) [ & 42 X

B b B A 2 DX i dn, LR R R 5 ZE R R
FRAE R FETE 4 FLA d5e fan AR B i XU, , TT LA I AT 4
ST o0 S B AR A SR 3 00 CKD XU e o b oh, SRR
3140 s HR AR CVD KUK o 2 ARL st , i AR ) 1) e 44
B 9% (discriminative dimensionality reduction via learning a
tree, DDRTree ) U5 11 4 Bl R i 22 00, L 3R 10 4 (15
I B R ARBT R R = mE AU ) BB R
DRV, $5c 8, R 3 O 2 82 28 41K v il R i i S8 ) 1Y)
CKD U fe Ko X Se 45 7, M IR 117 400 A 4 LA 1oAY
R T, R TS G T EE IC % 2 S b, SE
JRUS: 3 J2 FIORS 1 T T

TEE B2 BB IO A T ACBIFSE R RE R B T 1 35 1Y

JRCPE o A5 P AR RS 01 e Ak 303 Xk 19 612 B2 e
*f’@@frﬁ$%ﬁﬁﬁ$ﬁ BT 9N R AS 1 N7 T RPIR S5 R A
T A R W, DA MO TR A iR R O R AR
PRI PR s A6 3 R JBR 5 R AR TR AR A RIS A i )
JRURS: T2, T A e I e LR S DL [ s T Y 2 2
T R il K ST 11 R0 3 D) 570 I AR 9 1 A o IR A G o ke
FH P e NN Z B W R 2 hR 5 %i/\ﬁ%ml%%*ﬂ
AT R WD T B e B, Xk
SRR T AR B A T S A BRI I R S B R R AR
4 1 LA g oo 4 BB, e ) B A T ML I £
BT AN

[ 5 ZRARBT S B AN L B RE FRe A2 PR 60 B A AL
i, ACHEFER B IFJE TIRASRT . 1IN 94 952 4 iAF A
RUMIF5T K R, Ji 1% AT (insulin resistance, IR) 5 B4 i 2h
REREAT (B—cell dysfunction )34 i 25 54 IUBE PR s RURS: ,
rh g ) 22 AR A AT A RLXUBS: T 43 LE (population attribut-
able risk percentage, PAR% ) 4 24.4% , /& T B 41l il T GE B f
1 12.4%, TENCHEARE T ,H%-%%%?E&MXT%WJ%MWE’JJJWK
S W3 A IR R BT i AHE b, B 40 2 e B 5 i 7E
TR o 3K — S IS 1M BRI 97748 10 AR AR A ) AR5 2 AL
R 2E S AL 451 IS PP R 7 o T I R MR
R ATE N5 0G 1T B 4B S RE LR . AN, WP il
Ji £ 2R AT AL T P A (homeostatic model assessment of
insulin resistance , HOMA-IR) Y&} B 36 45 19 JR R4 , ok
e 4 SR 04 A PRI k5 N LA T
22 MAEFEARL R AF-RE K F

O ML RS < 4C PS8 SR AL T R 5 TR I 50 1L
PRI SR IR A TR eSS TR ATR T W ENLH] . BIFSE
FHT, 18 AR ARHU R E HR R 5 O U450 11 e S 3
R GE . 1IELE 111 576 (1L T0 CVD YR AR 4 [
FEA AT A0 IR 5 CVD XU 22 1] 1) STk PR R AT
5o TEMR it IR R PR T 1A R f835 o, 5 HOMA-
IR i 5 DU 43 R0 LE , CVD S 1 22 7258 5 1 % XU LY 43 1)
A 1.03,1.23 F11.61, 7 Bl Wi i AR A AL B B R AT
X CVD XU F19 52 M 28 48 58 o U (B AS R 0 2, FE IR



BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

— 185 —

S BTSSP T [T A7 A R 0y ST R e 4 0% LU
IERIZ 5% CVD XU 17% , T AE BRI L, S5 TR
A CVD KBS (44%~T7% ) 5 AR RS TE

AR At B 5 SR TEA o M 45 IR B T L AE 4C T 9T R
FEENFARIN, 1 IFEERT 115 638 115 5 % B RTHEVERF 55 1
T 3RO [FIA S B SO 5 R U AR B
TACH R H )5 CVD KKK R, R BR, 5IEH 5k
MR L, AR ERE G SO S R R s e LR S
E B IE fie AT R 9 th CVD XU 38 in (HR=1.69 . 1.46) , Tiij %&
T IR S SR BT 2 e B 5 0 R
HARERL CVD KUK (HR=0.91) o 3% — %2 PR M 1 % Qg
AR B A SCRA BB, 3 ) B of A R e 1 3R A 1
U BRI R T A0 O A D BTG i IR <

ACHFFE R TRER T L2l B A= Wb R O 10 A8 AU A
AR . WFFE B, H i = R 45 55 48 8 (wiglyceride-
glucose index, TyG index) N H 5 AR R 25 & (W W i &
i b R B 4E 50 (body mass index, BMI) B LY |65 5 A &k 15
D 244 NSO A 80, v, 23565 T Pl 0 H Ve = -
AR R (AUC=0.608 ) FZ5 A B B = Lo B Hih =Tk -
MR U (AUC=0.608 ) Xt 7 4 5eE. U 1) 000 440 1O T F e
TyG index(AUC=0.568) . FEfBLAY, 454 BMI 14 H il =K -
S BOR A B 2 b B AR 10 45 Py Bt b XU A 8% 15
DU PR 1T 3o S 7 B 5 5 A8 s oA W R A7k 0 i 28 XU 22
BET S TR REIE G AR R IR B A SR EE A ]

Jo i AU < BEAE A 52 s, AR 3R L 5 bR & A=
TF7E 2238 1% G T56 , H A =g 1 B 38 53 300 mTOR (mechanistic
target of rapamycin )i 4 (Wi 7L 2l ) T A 25 28 MU AR 1l L 38
S R UE SOK 1 AE-BP1 85 350N 434 ik A 1 5T ) A2
it 3 ) A1 2 400 38 ) v B AR A RT T HE AMPK A
F:09 TET2 2& [ Ser99 o S W M2 (K A& M0 , 52 m TET2 FoE 1, &
F ShmC /K- F B AN M i Th g g2 2%, i H BB E S CK2 &
"z 0-GleNAc B34k, F I B 3K CRL4-COP1-pS3 454k,
T p53 2K A REA , S sm AR 00 1 T U S T R SR AIG B8, 38
SR IR A

ACTHFR R GER T PRI S5 i AU =2 ] ) DG , 48
R T Z R R R A — R R . TR 137 884
B2 55325 09 3 A R B, AR %% B2 AR AR 1 IH i B (low—density
lipoprotein cholesterol , LDL-C) KA AK (<100 mg/dL) 5 94 4E
I AR B35 TE R A 56 (HR=1.20) . 5 1E ¥ PR &3
AH LG, 1K LDL-C 7K P L i 42 i A 10 5 PR 58 3 AR i e
A H5 5 (HR=1.42) . X— & BEM Ik LDL-C /K515 IR
o P A A 22 TR A A P ) 00 , [ 88 o 7 g XU, 37
o T DR AR, PR S R AR o A, BB R 2
LDL-C /K il b AR I8 20 4 43 W 30, 4 PR 266 il O A7
TEZHETR AR PIAR DA FIIE T R 1% 1 S 35 Ut | S 4t
AR ZEEL 1T i 3 3k AU R R B R S rh A ML R s PR
T A1 s s o e R T A B AR 22 B B

HAZ PR

ACHFFRIRFETT T HAAR S bR S KU 1 oG, 135
WEFE kB, 18 35 v 1l 48 A= 3R #F: 8 (circulating angiopoietin—
like 8, ANGPTLS) F15% 4% I [ B (remnant cholesterol , REM—
C) 7K FH i #5542 B L CVD U 8 56 T AU 38 i A 26 .
142087 78 , REM-C 2 5473 ANGPTL8 /K V- Fh i 5 46T
ARG 2Z [ 26 Fr , AR o B0 13.10% (4= AET) |
9.22%(CVD SET) F1 6.07% (FEdEAET- )",

T8 K AR 5 S R 26 5 R S A e i R
FAAE2E 5 I . FRAR SCTR b oA BH W 00 I LA i Y (R 4
BRI 55 416 7T 68 5 R [l e SR AA e A ek
SIS, 3P 22 S S IR AR M DRVS 5 9 1) S K T BB AN
T 3 IR — AR U S 2RI ZEEL I A4 A AR
FH o T RHCHT 3 e 2 28 IMUARE | 980 S g 5 Z2 AL 7T g
RSB 5 T PRI I T 0 R A R R R X e R B
7 TR S5 M b S R DGR TP T TE A AR
BRI — S 1 LE WA AL AR T RS

KB ACHFGE S5 R B Ay e, B Z vimkz —
A REAE T L RE AR i Ak b 4 XU T2DM B3 e I
i 28 0O I A5 205 R R 40 XU L 94 T A % n T 97 F v
IT HEME SR HR [ T2DM AR 35 e A AR X il — 25 AT
23 Rt ieey L4 R

HEL S 5 1 A B ) 2550 2 9 DR G 3 i 2 1Y) o
F. B (BMI>24 kg/m?) FALJE (BMI>28 kg/m?) A BE 28
JI I AR 52 10 R (6.14% , 14.74% ) B 8% R I 5896 R (6.36% .
14.10% ) % 3 & F 15 % R i i 41 (3.59% .5.02% ) , H_1fiL f5 5+
AR [R5 L Y, i AR AR A 2 B, A S v i
W A7 B, IR 5 5 0 2B AU 4 B — R 3 A7 A 3 3
5.061 15 (95%C1=3.22~7.85) , 3¢ H.AF F1JH [ Lt (attributable
proportion due to interaction, AP) ik 5.43% , & B} — 2 3 [F] 54
L TTHR T B 5% B TP o I A D HE R B Rl 4
FAAZ o MR RS AL L, BRI 41250 W R 45 (AR IR R |/
JEE TP o 4 ) RE T L S AE - B 5 AP
Jpai s oy i s R A T S i v B N By e 2 A

IO P 5 8 T (0 B R A5 007 38 25388 A 5 W bR R AR, 28—
A BRI T A& E XU, BN BR R (uric acid, UA ) 52 B«
RN o UA B3 5 7= A ol HE ik ek 20 ] 5 3508 DR 98 1l o
(hyperuricemia, HUA ) , HUA ZH.0> IfiL 8 955 46 T XU 468 1F % Ik
FR LA TF T 75.3% (HR=1.753) , VAR 1% MR RE SR 8 K R R
SERA R AT HERR HE L U M B F IR KU AT
B 259%™, A, UA 8 33 0 i) AMPK 54538 % i = Ji
B AR R, T 1 MR 5 2R 0 SR B W SR IR, O
B PRI T 1 — 9 5 AR MG IR, <60 & T2DM R 3%
A BT AU B 458.39%,

BEA, BRI RS S HT g R T ASIRIZE B G R 55 45 PR
DR (4 I o AT 4 A I 1 RS 4 22 A LR g iy i EL A (e
BN, Ti S B2 R TR R0 A T R 5 D) 5 0 PR IR LE AH



— 186 —

BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

SR P — 2B BT S 1L T EEAR TR (2R L 1R ) 5
B AR 52 B0 AH G, HLZOCHRTE B =2 32 2l Bl g st 1% XUz A
REPEE SR, X S8 R JE AR S YA A B TR
ol e XU s SR AR FOME PR s B 0T e 1 43 F AL S 4t T
BT

BRI G R R Ah  4CBF TR AR 10 L8 5
TR E B L R FE B A 32, Rl O 1 h s IR VAR TR O X
AR R 25 G 52 m . SARAIRZS [Patient Health Question-
naire—9, PHQ-9) PFAL 15 32 28,00 48 10 XUBS: 35 ik S7 AR 5C
(HR=1.29) , HX RiOCHRAEA B a6 P 2% R A i A It
B k2D DT WL 1 43 BT X s 2 BF b AV (area—
level socioeconomic status, Area—level SES) X 3 1 XU ) 52
M, %2 UK Area—level SES i X AREAY 4 HFET: . CVD FET- )
4k CVD SE T XU B4 5 5, FLIZ8O0 38 43l A A dE 23 2 500k
A AR A E T R ZE AL A 5 AR R 22 S
MR PRI B ILIE RAE KU P L T o iR . HAF i 4 5 2
19 43 AT s, ARG PR3 X AR 52 RIS JR 5 A CVD XU
ARSI SIS, TS A R b A 0 O UL 200 BRI 3R A9 52 )
T ZE N, ALDH2 K] 22 25k 554 B s IXUISS: (19 AH DG 14
e PER R BMI 22 5 (X FE 55 M H BMI<24 kg/m?® () A B rh
ITE

T A= i PR A SR AR XU (R 109 5 0l £ 4C BB
PR EITZ G PR AIURL L E I F YL
5 5 AR IS B UGN AT XU 3G AR G, ELAFAE )
28—V R BRI B B g AN KBS T, B AR L
T B G 21 b B A AR B A g — AR B 5 5 hE
s KRS 19 G 2%, i BRU ) L9 22 5 T UL A9 A A i PR s DXL
B, AR RSUN R R AT S ARG i A R R T Ol (e R
R AR B ) BT g5 X R IR B IR T 15 A
AU PR AR RO B P2 P B R

IXBELE RPN DR )7 45 SR W i AR A0 A 0 A ) A
1L AT AP T WO BRI 23 SRR AR
JRREZE

ARIIT RN, 745 20 5 DAL A0 02 2 RO DR A s L ) v e
LU — BRI TRA TR =B s 3R 0T, ARG 1Y
YU AR EE 5 T2DM LA £ E B XU =2 ) A7 7E . 25
IOCHE >k B AC AT MR8 R  fE4 Dt AU 2 8 1
AHE, BUAE T T2DM ER 5 IXUBS: B A2 48, i A 3% 75X A 2
LA Z QS bR Y R (R AR T 15 3 IR R,
BMI, WA, (LA , 1l HS LA ) 8 16 25 [ AR5k 26 AT A8 T2DM
B IRV B 5 A, 55 — TR L 4C BT 58 A it 5 7R, AR FL B
HIBFNRHNAR TR 5 T2DM 83 XU ReAR b 35 A0 G, Thi 458
WG 5 BT R AN SRR -5 58 0 T2DM & A 1 XUBS: L 122
PR BRIV ER P RES S T OB AR 31 20 R #i 8k
PRI 259 9 T RS 4 =z P 3 S rh [ T2DM 1 B iA B2 44t
THBMIEE MR A, A 134C 1953 2058
NN TR M T 3 A R R O i S A R TR

A ML 40 2 A XU A 4 PR BB T 6091 30 o S 1 AR
B T RE R , s s JAC XU A 60 2 3 A 55 s 114 ol
SE R T AR

HRAE 4CHFFE BT, AR T 2R AR 5= % B 2 22 00
BB RIS 0T, A Ok Bt 5 2 0T 9 A 20 e, A7 Bk 2R AR 35 L
S v AR 1 22 e e A AR 1A T LR A 4
H B A B SR
24 BHELRFEL LA

ARV A S R DR 72 S« o HIE 9 MR S, I Tef 712 %
TRRT5 T B AUMLYA T AN 3 5 0 S A TR B
L B AN L BT o M, Tef712 3ok 2 35 W B 42 iF B 41
MR BE A7, IRRE U AT K A0 I T S0 B AR
TCF7L2 rs7903146 22 A5 VE #5735 (1 B 21 it ) g 2 18 3 22
T 30%, H 5 m oK & PR E (>60% $i) f748 i 38 B
I (P<0.001) ;

PR R 5 B 8 5 2 B1 (aflatoxin B1, AFB1)/EN
I RBUR Y, =& 4 BRI 40 i 5 (hepatocellular carcinoma,
HCC) M B IREE RN, 175 AFB1-H & A &4 (AFB1-
albumin adducts, AAA) J2& 7] 3¢ 1) 5 8% PEAN ¥8 b o B 4
AFB1-alb 7K - i 2 7 T2 (P<0.05) , H.5 P Zh et {4
Tebr CRIRLLZ A WEEL I ) & IR PRI 2580 CH v =8 IR
[ ) 522 IE A 56 (7.=0.42~0.57) (HARFE R0, 2 ih 75 5F
Z B1(AFB1) B (JR AFB1-DNA JlI4#7>0.5 pmol/mg) {14
BRI BB T 9 DR e 22 5. 240 (R ATE 3.1 4%) o

HRAE AC A58 A - IR 55 58 B AT HT e b, Ak T e 61 %t
T2DM 55 35 188 1 R0 PR AR ¥ Y 0y 0 22 5% 7 1 B2 8 v [ A o
ikt ARG 1 e S T, DT Sy v [ T2 DM A 34 A i XL T30
B4R LA ROR B
25 ACHIRFkF Loy RL Bw

4C BF 5T 00 1 A 1 A 0 8 Ay DR AR e T A48 5 9 i
T TR RIS I & RE 5T A B S 3 AR TR TR 5T
HBE MR AL R R -5 R P R, K RBIFGT 30 4R 4K
P UE S, Az 76 5 2 100 AT Gl A8 3 & KU R 41K 47 %, HL
T WUk R A R AR5 UM, 4C TS PR S5 38 5 R EIF5
FBle BRULZ AN, 4C BT Fh TR LR A w3 B i i T
SR s 4R AL T SR (] 2 I

3 ERRAACHRIFERZME SN

3.1 T 5 R0 3 AR

JBE & B 4 M Dy i 25 L RN R 5 3R HCHT 2 2 BUBE s K
P9 B AR BREL AL, Ok B 4C W 5Y I 45 R B R . BB [ A 2L
FEZENY B AN BE B v (9 I SR N B KL, B
HEHTT L5 45 PRI IRV 11 148 i B 25 ) kA A B 4 R T g e i A
BE X HRIRAERE IR B IA b, T LRI 0 DG T B 4N i T BE R A
IR 5 2R, A PR i B T v AR A B PR
FRIE I MBI HE TUEG o 50— 4CTFR NS4S R s &



BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

— 187 —

S A T 55 23 M R RO FR I 21T 25 F AR B, BB S A 30
T 2 A PR 9 A 0O UGS A M IR A T AE T X
Bz, I USRS AR U 45 S moE 28 RS RO P 23 A 2024
AFFE B R R AN AC HUHE , HCKE A TS RE W DU A
NHER IR A GEIE YL A) . TR 2% AR E IEH
H 35 % IR B I AR B TR PR Tt 2 5 R > LA FE R R R 1Y
BB , b RUPRAEA T DR i A
32 ACHFRMFAFE ® L

ACHFE BARE BRI AT A EAE ARG, AT T
37T o (DHUIIR B 25 5 MR T 1) 351 o [ V6 Ml XA B 1A
SRR TR R (B B IEENS ), T RE T AL IR IR AR 5 3 R S 1Y)
A3HT, T 4CHIF5¢ SEER AN SE T IR £ A5 3R AX RH S 38 L R A0 Ak
FEEY I R TR 5 S B A 3R 1R 4 (Food
Frequency Questionnaire , FFQ) A A IE G 5icdl: | ifF— 20
IERER IR 2 . Q45 R 09 202 44y - 4C B TR
B 17 0 1 40 2 o0 ML A8 S A , T B st Yl X 2R 1
i A 5 0, 4C B 7T A RT3 2 5 R SR A R
G200 I A W I D 46 16 2, b FeAt X A5 R B, v U
R, QBRI  ACHITR AN LU 3,
Z /DR R EEYE v RE R A e X b I £ ROE AR S
P BAT, 4CHFFE T s/ DB R AR FEBR A, TR0 9 A R0 |
Yo B IR IGEAE S A 2B R AHE , E— 20 B8 14 5 T
Xt 45 JE B R T
3.3 P T AR 09 BUR St

[ % DA i FE 2 B S 06 T AC RS , T 2024 4F % 47 (O
DR F i 07 A B AR R ) , R R A 1 5 B B 4% B 25 i
A DUA5E 2%, S0 I 980 777 2 200 AN RS 5 W 17 5 76 B A S
ASE A EE T, SR DA I AR R 000 A 32 v O e ) PR AR
IS HREY L 4, BOOR S AT O A T T N 35% T+ &
62%. A FUIE M A B LA PR SR Y R BT R I
1% 319% , {8 (8 R AY 129% B9 55 T2 B2 97 WL 552 It 1 245 A
KW LIHE T 8 490 44 T AR AR IHAT Mo, e I - 1 AR
S R A o A i Y 28.6% , 48R TR L B RR AL AR
WEEAMERZEETRA, AR SR, Wil fE L% As ke
5t A 3 2R 9 o AR P 40 SR I 88 5 9 v I A8 ) ol A
PR B B, n] e R A O KT b XU 1
WS &R R ERE H R T B ERYT IR,
K H 4CHFFTRY 1I00 17 JT NI ST s Ah & 3R A
75 3K 5 R A RSB T RS L0 IS B AT T R g i
FET AR Z A5G 2 BT Ak, A8 4 i 4 B A6 T vl A
T LS TS R 2, A SRR RS N O R R R L
L AT DL 14.0% 9 42 R BE T, HoUOR % (10.0%) AR
it FE TRk £ (9.9%)  F1 AR IR (6.5%) il i 4 1Y i B 1 1]
(6.0%) , L HEMBET- R ET 5L SHEAH L, M BN 54
7 A R R JCES . AT 1 TR A 4C BITFSE B ARk
(R e 38 22 A A U 5 AR T LLAE — B AR LR R i T
I AF D19 XU, I 9 Ay, 2 05 i b Wi PR s sl PR

o TS0 A0 A T AR PR G O O A , O 0] T AR I R 2
R B 7 LA R U5 ) D TR Y R IR, BEOSR
QB R 55 BE 1 SR R A - B T LR SRR, 22w Ik
B EORUMRLRATRT o 4 (5 A0 5 1 55 AL 4 2 g
AL IR Bl , vl BT i 07 £~ PR R ™, B 200 B AR 1
A A

4 KPS R

4CHIFTE LR e Al BOWE B s YE 7 422 T i =07 T A 4k
i DAL Z KM AE 1A AL, TR Z BT HLAL Bk = 2l 285
Wi (continuous glucose monitoring, CGM ) \ XA X £k M i %
(dual-energy X-ray absorptiometry, DXA ) %815 £ , H. 46 I i
A5, ) A 3 2 1 4 N B AR i s M L/ B v L
MAGE %) YT e , R RE 1A, S EAC HEFEHET Y
i A bR e LATE RE 2 V6 o . QS UMERE DS 0 R 5 i
T O MLAE R Y L A TR b A IR IR R O LR
FERGATM, BH SRR T, HikZ 58 B,
SEECAR IR B 12T L . ORISR BT IR Y
Mo 22 5, il — % 5 R B e AR IR 2 B K F AR
I, Bl KHUBLBAGI I 5% B L 4C XU 53 A0 75 ) 3 S 50
VA O H ATEARRAE , T2 5k e 2 AR 1 B S 8%

BExE B PR, AT 3 T i - DIF K il T2 )2 s
I TR A MW — P R I A % S (I T 7 S L A 2 BOR
AR ), T SE A SR MR A A, I AT B ARG I i A
[ R £ ) 35 P 2 ) AR AR A 32 T, T IR B 4P N B s
YL ARTHIEZ KM AL J) . @52 RHMENLH, 75 K %
Wi PR B e B LA 2 S0 =g Bk 2 14 22 B Db Bk
B2 ATHERNE AR B RS, Tl I A G & b )29
PEAR A i 2 W 2R YT ) BRI [R] 5 ) g g 57 P 4 B 4
FabR, W R H BEVI R T B LR G . OB ARk
RGN B 565 Y A Y ] 5 3 7 B o A
), WA B | B JE A R AT S 46 Jm Biodls , B 4C KL
W 7 J2 BRI SR, I 1)l — [ KA T R I A
P BI A S AR - AR B B P A 2R, B v AR 0 O A
R i A7

4C HIF 5 1 T 35 2 A0 3 A0 KRR B R B AL R, R
AAB 7R T v DR DR E 3O R 5 R 45 Sy B At L e,
TE ARG 5 0T 5 S 37 T < AR 3 F R A BUR i
67 ML . AR R A R S E PR AR R BT EH K
R TG RS BB . B 2 E R 5 N T BEM
VR BE N, 4C B 5 K5 4k 252 S W DR I3 A 7 B 32 418 AL ) = 3
A7, Bl SR A T v ] 2030 6k 20 W R G BORE BOPE SR 1
w H 5



— 188 —

BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

RIS AR A IR 27 o

EETERARE  XIPF I8 SO S HE AR B, St SOk R 5 K
PRI, R E IR SO B BB 2 S AR R 2 5 SCRR IR , I XA SE
B HEAT BB 5 LA - 15 I SRRy ), 0 SR A AR EAT R
] B AR O S 2 1R

2 £ X M

(1 5 b ALl , 52 52,4 P EDRE s 2 67 HE AR R
W1, A ETR PR2240, 2023, 24(4) : 281286 .

Ma Y, Kong XJ,Peng W, et al. Disease burden and time trends of diabe-
tes in China[J]. Chin Prev Med,2023,24(4) :281-286.

[2]  Zhou YC, Liu JM, Zhao ZP, et al. The national and provincial
prevalence and non—fatal burdens of diabetes in China from 2005 to
2023 with projections of prevalence to 2050[J]. Mil Med Res, 2025,
12(1):28.

[3] Lu JL,Li M, He J, et al. Association of social determinants, life-
style, and metabolic factors with mortality in Chinese adults: A nation-
wide 10—year prospective cohort study[J]. Cell Rep Med, 2024,5(8) :
101656.

[4]  Zheng RZ,Xu Y, Li M, et al. Data—=driven subgroups of prediabe-
tes and the associations with outcomes in Chinese adults[J]. Cell Rep
Med,2023,4(3):100958.

[5] Lin H,Ding YL, Jia XJ, et al. Elucidating the heterogeneity of pre-
diabetes through subphenotyping with a two—dimensional tree structure
[J]. Cell Rep Med,2025,6(7):102212.

[6] Jia XJ, Wang SY, Lin H, et al. Heterogeneity of diabetes and dis-
ease progression with a tree=like representation : findings from the China
Cardiometabolic Disease and Cancer Cohort (4C) study[J/OL]. Diabeto-
logia,2025. [epub ahead of print. DO1:10.1007/s00125-025-06528—x.
[7]  Wang TG, Lu JL, Shi LX, et al. Association of insulin resistance
and B—cell dysfunction with incident diabetes among adults in China: a
nationwide, population—based, prospective cohort study[J]. Lancet Dia-
betes Endocrinol ,2020,8(2) :115-124.

[8] Wang TG, Li M, Zeng TS, et al. Association between insulin resis-
tance and cardiovascular disease risk varies according to glucose toler-
ance status: anationwide prospective cohort study[J]. Diabetes Care,
2022,45(8):1863-1872.

[9] Hu CY,Wang SY, Lin H, et al. Body size, insulin sensitivity , meta-
bolic health and risk of cardiovascular disease in Chinese adults: In-
sights from the China Cardiometabolic Disease and Cancer Cohort (4C)
study[J]. Diabetes Obes Metab,2024,26(6):2176-2187.

[10] Miao Y, Wang Y, Wan Q. Association between TyG index with
obesity indicators and coronary heart disease: a cohort study[J]. Sci
Rep,2025,15:8920.

[11] Miao Y, Wang Y, He YT, etal. TyG-BMI as a predictor of isch-
emic stroke over 10 years in middle—aged and older adults: findings
from the China cardiometabolic disease and cancer cohort (4C) studylJ].
Front Neurol,2025,16:1609853.

[12] Das A, Reis F. mTOR signaling: new insights into cancer, cardio-
vascular diseases, diabetes and aging[J]. Int J Mol Sci, 2023, 24 (17) :
13628.

[13] Li M,Lu J,FuJ,et al. The association and joint effect of serum
cholesterol, glycemic status with the risk of incident cancer among
middle—aged and elderly population in china cardiometabolic disease
and cancer cohort (4C)—study[J]. Am J Cancer Res,2020,10(3):975-
986.

[14] Wang SY,Li M, Lin H,et al. Amino acids, microbiota—related me-
tabolites, and the risk of incident diabetes among normoglycemic Chi-
nese adults : Findings from the 4C study[J]. Cell Rep Med, 2022,3(9) :
100727.

[15] LuJL,Wang SY,Li M, et al. Association of serum bile acids pro-
file and pathway dysregulation with the risk of developing diabetes
among normoglycemic Chinese adults: findings from the 4C studylJ].
Diabetes Care,2021,44(2):499-510.

[16] Luo PQ,Li DP,Guo YM, et al. The mediating role of remnant cho-
lesterol in the associations of Angiopoietin—like 8 with all-cause, CVD,
and cancer death: the China Cardiometabolic Disease and Cancer Co-
hort(4C) study[J]. Endocrine ,2025,87(3):997-1010.

[(17] 3e 5, BRzzk, RIS, 45 . v mobE i i AR 5 8 = FAC fhe G
AIBFFELIN. ST B, 2009, 16(5) : 1633-1635.

Yan KG, Chen AZ, Zhou QF, et al. Research on association between
high blood glucose, high plasma lipid and overweight/obesity[J]. Pract
Prev Med,2009,16(5):1633-1635.

(18] A, T fd, AR5, 45 . T sl T e R s BT AR 57
I E AR AR P2, 2016,56(46) :39-41.

Xie MT, Yu J,Zou DS, et al. Transactional analysis of overweight or obe-
sity and hyperglycemia on dyslipidemia[J]. Shandong Med J, 2016, 56
(46):39-41.

[19] Z3%E, 4 0UE . MERUALIES o i He R e A s i b AR G
P P G PRI 54, 2013,21(1) :50-52.

Wu SY, Quan ZY. Correlation between abdominal obesity and hyperten-
sion, hyperlipidemia and hyperglycemialJ]. Chin J Prev Control Chronic
Dis,2013,21(1):50-52.

(V) IS R e WY N 0 TS A AR &y 1 6 e T 1
RO R BRI Z K BT (0] I TR £ 4 Ak, 2023, 30(10)
731-733.

Cheng SJ. Analysis of serum levels of growth—promoting hormone releas-
ing hormone glucagon-like peptide leptin and adiponectin in overweight
and obese people[J]. ] Pract Med Tech,2023,30(10):731-733.

(211 Ve, TR0, 20 By A5 IR TR BT 4R BT h o AR A T
JIEJHE 5 B DR o DG TR S 0. DU N R 2 2 4R (PR 22 R , 2021, 52(2)
340-344.

Wu YY,Lei PC,Li LL, et al. The association between abdominal obesity
and diabetes among middle—aged and older adults with normal BMI[J]. J
Sichuan Univ(Med Sci),2021,52(2) :340-344.

[22] XA, ARG . AE I BUBR S 2 HRHTR S MR AL AT e
PEID. b B BEl, 2010, 32(1) : 7-12.

Zhao WG, Zhu HJ. Mechanism, treatment, and evaluation of obesity—
induced insulin resistance and type 2 diabetes|[J]. Acta Acad Med Sin,
2010,32(1):7-12.

(23] B OTBR YRS BB I R AR A
KA R BERORER s AR 1 B R IR M) 2FHE
ARG HET 2013, 11(5) :552-554.



BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

— 189 —

Cheng L, Wan XC, Fan FH, et al. Study on growth—promoting hormone
releasing hormone, glucagon-like peptide 1, leptin and adiponectin in
overweight, obese and normal weight people[J]. Clin Educ Gen Pract,
2013,11(5):552-554.

[24]  Sharaf El Din UAA, Salem MM, Abdulazim DO. Uric acid in the
pathogenesis of metabolic, renal, and cardiovascular diseases: A review
[J1. J Adv Res,2017,8(5) :537-548.

[25]  JEURCH , sRBKEE , R TEST . 2 BORE RS A HE P PR 2 IUE 5 0
LA FE T AR B BA B S 1. S B PR o7, 2021, 28 (4) : 435
438.

Gu SJ,Zhang QY , Zhou ZY. Cohort study on hyperuricemia and the risk
of cardiovascular disease mortality in patients with type 2 diabetes melli-
tus[J]. Pract Prev Med,2021,28(4) :435-438.

[26] £ &5 M WIRER S AR 2 BB IRE KO 1A R A
S ARITTEREREL)]. B 22554, 2018, 24(20) : 4073-4077.

Wang Y, Guo J. Research on correlation between high uric acid and se-
nile type 2 diabetes mellitus/cardiovascular complications[J]. Med Reca-
pitul,2018,24(20) : 4073-4077.

[27] Wang SY, Hu CY, Lin H, et al. Association of circulating long—
chain free fatty acids and incident diabetes risk among normoglycemic
Chinese adults: a prospective nested case — control study[J]. Am J Clin
Nutr,2024,120(2) :336-346.

[28] Jia XJ, Lin H, Ding YL, et al. Serum medium—chain fatty acids
and the risk of incident diabetes: findings from the 4C study[J]. J Clin
Endocrinol Metab,2025,110(2) :441-451.

[29] Chen X, Liu ZL, Yang Y, et al. Depression status, lifestyle, and
metabolic factors with subsequent risk for major cardiovascular events:
the China cardiometabolic disease and cancer cohort(4C) study[J]. Front
Cardiovasc Med,2022,9:865063.

[30] Wang TG, Zhao ZY, Yu XF, et al. Age—specific modifiable risk
factor profiles for cardiovascular disease and all-cause mortality : a na-
tionwide, population—based, prospective cohort study[J]. Lancet Reg
Health West Pac,2021,17:100277.

[31] Wang TG, Zhao ZY, Wang GX, et al. Age-related disparities in
diabetes risk attributable to modifiable risk factor profiles in Chinese
adults: a nationwide, population—based, cohort study[J]. Lancet Healthy
Longev,2021,2(10) :618-628.

[32] Peng MM, Liu RK, Zhang JY, et al. Understanding the link be-
tween ALDH2 genotypes and diabetes[J]. Front Endocrinol, 2025, 16:
1451722.

[33] Yang MD, Yin HT, Zhen DH, et al. Exposure to famine in every
stage of life and the risk of osteoporosis and fractures later in life: a
cross—sectional study[J]. Bone,2023,168:116644.

[34] LuJL,Li M,Xu Y,et al. Early life famine exposure, ideal cardio-
vascular health metrics, and risk of incident diabetes: findings from the
4C study[J]. Diabetes Care,2020,43(8):1902-1909.

[35] Jia XJ,Hu CY,Xu Y, et al. Revisiting obesity thresholds for car-
diovascular disease and mortality risk in Chinese adults: Age- and
gender—specific insights[J]. Cell Rep Med,2025 ,6(9):102309.

[36] Grant SFA, Thorleifsson G, Reynisdottir I, et al. Variant of tran-
scription factor 7-like 2 (TCF7L2) gene confers risk of type 2 diabetes
[J]. Nat Genet,2006,38(3) :320-323.

[37] WangJJ,Hu FL,Feng TP, et al. Meta—analysis of associations be-
tween TCF7L2 polymorphisms and risk of type 2 diabetes mellitus in
the Chinese population[J]. BMC Med Genet,2013,14:8.
[38] Peng SH,Zhu YM, LiiBJ, et al. TCF7L2 gene polymorphisms and
type 2 diabetes risk: a comprehensive and updated meta—analysis in-
volving 121,174 subjects[J]. Mutagenesis,2013,28(1) :25-37.
[39] Mitchell RK, Mondragon A, Chen LL, et al. Selective disruption
of Tef712 in the pancreatic B cell impairs secretory function and lowers
B cell mass[J]. Hum Mol Genet,2015,24(5):1390-1399.
[40] ZEBRAE,E ik AR IPEAE M R ER R R
FUIE 95 BT DrRER) < R 1. Hh B IR, 2017(6) : 490-493.
Che YQ, Wang D, Shen D, et al. Detection of serum AFBI-alb adduct
and its association with hepatic and renal functions in patients with he-
patocellular carcinomalJ]. China Cancer,2017(6) :490-493.
[41] NELLEL. BRIIRFSEAE B2 2 RLOE b (9 S BT RS2 2R (D). Jb T
[£57,2020,42(8) : 756-761.
Fan HM. Cohort studies in medicalresearch: theory,design and practice
[J]. Beijing Med J,2020,42(8) : 756-761.
[42] A FAOLRE RO R A IF ACRE 19 A0 B IPAG S5 BA
WEFE0. e PR 2R 22, 2022, 50(1) £ 1-6.
Wang ZQ. Focus on the pathogenesis, mechanism, evaluation, preven-
tion and treatment of dia—betic macrovascular complications[J]. Med Sci
J Cent South China,2022,50(1) :1-6.
[43] LuJL,HeJ,Li M, et al. Predictive value of fasting glucose, post-
load glucose, and hemoglobin a (1c) on risk of diabetes and complica-
tions in Chinese adults[]J]. Diabetes Care,2019,42(8):1539-1548.
[44] American Diabetes Association Professional Practice Committee.
8. Obesity and Weight Management for the Prevention and Treatment of
Type 2 Diabetes—2024[J]. Diabetes Care,2024,47(Suppl 1):S145-S157.
[45] Ik 0t A O sRAVE, SE RO AT BUIR K B A BT
FEHESEL)]. Hh I P TR 5 7], 2023, 31(1) : 71-75.
Geng Y, Jie W, Zhang S], et al. Research progress on the epidemiologi-
cal status and prevention of chronic comorbidities[J]. Chin J Prev Con-
trol Chronic Dis,2023,31(1):71-75.
[46] XUVLDL, P, 047y . I vh A RN P RS BLR A
SRS, B2 5422 ,2022,35(8) : 58-61, 6.
Liu BB, Tian QF,Guo JL. Analysis of chronic diseases and comorbidities
in middle—aged and elderly population in China[J]. Med Soc, 2022, 35
(8):58-61,66.
[47] Jiang J,Pu DL,Hu RZ, etal. Evaluation of the efficacy of the hos-
pital glycemic management system for patients with malignant tumors
and hyperglycemial]]. Diabetes Metab SyndrObes,2021,14:2717-2725.
[48] Li M, Zhao ZY, Qin GJ, et al. Non-alcoholic fatty liver disease,
metabolic goal achievement with incident cardiovascular disease and
eGFR-based chronic kidney disease in patients with prediabetes and
diabetes[J]. Metabolism,2021,124:154874.

(U575 : 2025-08-18; f& 81 :2025-10-20; 3% i : 2025-11-03)

(e 3. FH )

A5 AN
) SRR R Ak NACHT R A P B R B e T
JE 2RI EREA KR S 54R,2026,51(2) : 183-189.



