I B &F 205 47 6 4 37 % 45 6 ) . 515 -

N EHS :1004-9231(2025)06-0515-06 - PSS TS -

= R- A B R ORI R R et 4 2 R DR AR
i SR S HG
X weak, Ra, FHHE, L0, FEY, X4, B, RE, REL, S,

XA, A, AKX, A
T AT X B oty (LT AR X TR SR B BT ), 2 RS D BB JEBE , LI 200136

0

HE:

[ BB ] 455 2 BB PR (T2DM) SB35 1 H i = -4 454 (TyG ) 46 BORN I [ 78 22 bk 2082 (Hey ) K S A b & e i AE etk . [ 3R]
BE T 10 TR AR B X0 s A B PR 28 W DU A S, HERR BE R O BRI A5 i o, LA 2016 4F 1 1 —20204F 10 3 A ZLBAFI Y T2DM &5 AF S ik
GEXT G WA BT T DA KT A e I B 4 11 318 24 TF S0 A S (B 201, AR B 326 AT 12 1 PRIRE 318 44 5K & A= i 4 v o5 A xof 4L
T8 33 Cox LU M5 XU A1 SRS R R 4L 1R 20 IRV R 5 SRR AL P TyG 4850 Hey SN2 RIS A9 R . [ER ] Cox MIEFER IR JH ¥R
24N &5, 10 pmol - L'<Hey<15 wmol- L™ 5 Hey>15 wmol-L™ B T2DM M % & 2E il 2 v KUK 43 51 0 Hey<10 pmol - L7 25 1 1.532 1%
(95%CI 9 1.017~2.309, P=0.041) £1 1.738 45 (95%C1 43 1.119~2.699, P=0.014) ; TyG>9.074 () T2DM £ & & A= i A= o KU J2& TyG<9.074 4
1Y 1.396 15 (95%CI 24 1.091~1.787, P=0.008) ; Ifi. 7% /K 2% (UREA) 5 a1 -$0 12K [ (a1-AT) 42 T2DM £ 2 I & ki A o it ik <7 1 6 8] 22
al-AT 5 UREA BN 1A 07, T2DM 5B I 2 Fili < v 8 AU 43 34 T 233.6% (HR=3.336,95%C1 4 1.588~7.009, P=0.001) #1 11.3%
(HR=1.113,95%CI 4 1.028~1.205, P=0.008) . 22 XU 1 28 7% : Hey>10 wmol - L7 Al TyG>9.074 W] JiTER T2DM £ # % A= fiki 46 Hp 1) it
] [£5i18] T2DM [ 34 Hey>10 pmol - L7 DL K TyG 48 Hufh =i 2 0 & I A G b I X T2DM S35 32547 Hey ATy G (978 20T 39, 96k
R A Y A
SRERIA: 2WUBHIRAG ; WA b R B BE R 5 HIh R - A AR A
FESES: R18;R563.9 MEFRERS: A DOI: 10.19428/j.cnki.sjpm.2025.24714
S| A XK, 4, 25, 55 . Hh =R - AR SRR B M R 5 v 2 A7 2 RO PR s AR A T e XU 1 S [ ). i
BT £ 2% ,2025,37(6) : 515-520.

Triglyceride-glucose index and homocysteine in association with the risk of stroke in middle-aged

and elderly diabetic populations
LIU Xiaolin, ZHANG Jin, LI Zhitao, WANG Xiaonan, KE Juzhong, WU Kang, QIU Hua, LIU Qingping, SONG Jiahui,
GAO lJiaojiao, LIU Yang, XU Qian, ZHOU Yi, RUAN Xiaonan
Shanghai Pudong New Area Center for Disease Control and Prevention (Shanghai Pudong New Area Health Supervision
Institute), Fudan University Pudong Institute of Preventive Medicine, Shanghai 200136, China

Abstract: [Objective] To investigate the triglyceride-glucose (TyG) index and the level of serum homocysteine (Hey) in association with the
incidence of stroke in type 2 diabetes mellitus (T2DM) patients. [Methods] Based on the chronic disease risk factor surveillance cohort in
Pudong New Area, Shanghai, excluding those with stroke in baseline survey, T2DM patients who joined the cohort from January 2016 to October
2020 were selected as the research subjects. During the follow-up period, a total of 318 new-onset ischemic stroke patients were selected as the
case group, and a total of 318 individuals matched by gender without stroke were selected as the control group. The Cox proportional hazards
regression model was used to adjust for confounding factors and explore the serum TyG index and the Hey biochemical indicator in association
with the risk of stroke. [Results] The Cox proportional hazards regression results showed that after adjusting for confounding factors, the risk of
stroke in T2DM patients with 10 pmol+L™'<Hey<15 pmol-L™" and Hey>15 pmol-L™! was 1.532 times (95%CI: 1.017-2.309 times, P=0.041) and
1.738 times (95%CI: 1.119-2.699 times, P=0.014) higher respectively, compared to T2DM patients with Hey<10 pmol-L". T2DM patients with
TyG>9.074 had 1.396 times higher risk of stroke (95%CI: 1.091-1.787, P=0.008) compared to those with TyG<9.074. The study found that urea
and al-antitrypsin (a1-AT) were independent risk factors for the incidence of stroke in T2DM patients. For every unit increase in urea and
a1-AT, the risk of stroke in T2DM patients increased by 233.6% (HR=3.336, 95%CI: 1.588-7.009, P=0.001) and 11.3% (HR=1.113, 95%CI:
1.028-1.205, P=0.008), respectively. Cumulative risk curves showed that Hey>10 pmol+L~" and TyG>9.074 accelerated the time to stroke
occurrence in T2DM patients. [Conclusion] Elevated levels of Hey>10 pmol+L™" and a higher TyG index are risk factors for stroke in T2DM
patients. Effective interventions for Hey and TyG should be conducted for diabetic patients to reduce the incidence of stroke.

Keywords: type 2 diabetes mellitus; stroke; homocysteine; triglyceride-glucose index
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(=) 477K % (DBP)>90 mmHg ™,

1.3.3 Wz #  ICD-104ifi% R 160~164, HH 163 Ak

http://www.sjpm.org.cn/




I B &G 2005 4F 6 45 37 % 4 6 )

* 517 -

AR CHP AR SE )
134 "FOE UL EEBEFS O R
1.3.5 HHey ZHEARET, IEH 3K Hey W E H 5~
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K & , 24.0 kg'm><BMI<28.0 kg'm™ 2} # H , BMI>
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1.3.9 A& DIFRAREIHE>6 hed ™ SO AR,
1.3.10 ¢ BLERREDW 1 SO HESLWR
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AT A 636 Bl EA T4, Horf 318 44 3 & fini
Rerp R R B2, DU L BB Hh 318 44 Wi X 52 o it
HRAL. 636 A X 42 Y AF I o (62.57+10.85) %, H
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2H 7 4 8 (67.2949.03) %, K B 241 4F % Sl (57.86+
10.46) % . R B4l 5% AL TEAR IS B R IS IRR
it BMI4325 FIfe TR B w00 Hey 7328 . TyG
5325 (al-AT . TC . UREA 22 5 A Giih2# 2 L (¥ P<
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AT Cox BIAIARE BB FLE MRURIRAL el 0ofs B
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Table 1 The basic characteristics of stroke cases and the

distribution of related indicators between the case group and the

control group

At Jr 4

X HEZH

X Case group Control grou It P
Variable (n=3glg)p (n=3;gg) P Xz
%1%
izge/years [n(%)] 46.142 <0.001
<74 247(77.67) 305(95.91)
>74 71(22.33)  13(4.09)
HERE
Edfcjli;al level [n(%) ] 2l <UL
INFERLLTE
Elementary school and 117(36.79)  73(22.96)
below
FIH Junior high school 126(39.62) 126(39.62)
=5 71 High school 57(17.93)  80(25.16)
RERULE 18(5.66)  39(12.26)
College degree or above
N “‘(ﬂ,
fjrl?tfl\status [n(%)] 10.508 0.005
K& Unmarried 1(0.31) 3(0.94)
£ 1% Married 268(84.28) 291(91.51)
S TE J Ho A
Divorced, widowed and 49(15.41) 24(7.55)
others
BMI [n(%) ] 39.146 <0.001
1E# Normal 64(20.13) 128(40.25)
B E Overweight 168(52.83) 150(47.17)
AEJE Obese 86(27.04)  40(12.58)
M JiA
I—llilst.ojr*; of smoking [n(%)] 0.7750.379
& Yes 85(26.73)  95(29.87)
75 No 233(73.27) 223(70.13)
KA Sedentary [n(%) ] 3.068 0.080
& Yes 66(20.75)  49(15.41)
7 No 252(79.25) 269(84.59)
B IRE T %
Ii(:r;jased[:idney function [n(%) | 8233 0.004
& Yes 15(4.72) 3(0.94)
7 No 303(95.28) 315(99.06)
R IfiL
I'?ypertension [n(%)] e
& Yes 123(38.68) 126(39.62)
75 No 195(61.32) 192(60.38)
Cororffry heart disease [n(%) | 10661 0.001
JZ Yes 25(7.86) 7(2.20)
75 No 293(92.14) 311(97.80)
Hey/(pumol-L™) [n(%) ] 47.508 <0.001
<10 29(9.12)  80(25.16)
10~ 145(45.60) 164(51.57)
>15 144(45.28) 74(23.27)
TyG [n(%) ] 12.176 <0.001
<9.074 137(44.08) 181(56.92)
>9.074 181(56.92) 137(44.08)
al-AT/(g- L") 1.355+0.166 1.196+0.130 —13.405 <0.001
TC/(mmol-L7™") 5.226+1.067 4.861+0.865 —4.755 <0.001
UREA/(mmol-L™") 6.291+1.713 5.117+1.280 -9.789 <0.001
HbAlc/% 7.201+1.487 7.110+£1.425 -0.781 0.435
TG/(mmol - L") 1.817+1.295 1.760+1.477 -0.520 0.603
CRP/(mg-1") 2.274+4.754 2.434+4.464 0437 0.662
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[ T2DM FB 35 & A o A v JRURS: B 17, HR 43 510 1.532
(95%CI A 1.017~2.309, P=0.041) . 1.738 (95%CI }
1.119~2.699,P=0.014), TyG$8%0>9.074 1) T2DM 3%
A B A RUR: 2 Ty G 48 $0<9.074 1 T2DM & & 11
1.396 1% (95%C1 M 1.091~1.787 %5, P=0.008) , %% ik
IR, al -AT 5 UREA BRI 1 4507, T2DM B I &
5 7 v f XU 43 51884 91 233.69% (HR=3.336,95%C1 K
1.588~7.009, P=0.001) . 11.3% (HR=1.113, 95%CI 4
1.028~1.205,P=0.008)., W32,

R2  T2DM HBAE A &R Cox ] JAR T 434

Table 2 Cox regression analysis of stroke incidence in patients

with T2DM
A5 HE Variable HR(95%CI) P

BMI

1E%# Normal 1.000

HE Overweight 1.598(1.182~2.159) 0.002

AERE Obese 2.088(1.487~2.934) <0.001
al-AT/(g- L") 3.336(1.588~7.009) 0.001
TyG

<9.074 1.000

>9.074 1.396(1.091~1.787) 0.008
Hcy/( pdmnl-[f')

<10 1.000

10~ 1.532(1.017~2.309) 0.041

>15 1.738(1.119~2.699) 0.014
UREA/(mmol-L™") 1.113(1.028~1.205) 0.008

U] 8 7 HR R ARUAIRDL IO | DD RE T R SF IR

[Note] After adjusting for confonding factors, including

educational level, marital status, cornary heart

disease, and renal function impairment.
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Figure 1 Cumulative risk curves for stroke incidence in

T2DM patients
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X A]BE 5 R Hey 3846 7% PRI B 51 R A 1l 38 9 A2
AR

TyG fe BUEPEM IR 1Y R 47485 . WFoR R, &
TyG H8ECAT LIXTIE PR b e AR 50 Jokovs 28 i B At — v i
DUAE FH 5 Ty G 8 58 I 1 AN B4, T8 Bl 351 ) ik e
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