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[ ABSTRACT] Aim To evaluate the association between triglyceride-glucose index (TyG) and its modified indices
TyG-body mass index ( TyG-BMI), TyG-waist circumference ( TyG-WC), TyG-waist-to-height ratio ( TyG-WHtR) and

major adverse cardiovascular events (MACE) in the population without standardized modifiable risk factors (SMuRF-less) ,
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and screen for relatively better candidate predictive indicators. Methods Participants from an atherosclerosis cohort

survey in Beijing were enrolled.  Univariable and multivariable Cox regression analyses were performed to examine the as-
sociations between modified TyG indices and MACE.  Threshold analysis and subgroup analyses were further conducted to
explore the correlation between TyG-WHtR and MACE. Results

cluded.

A total of 1 172 SMuRF-less participants were in-
Compared with females, male participants were older and exhibited higher modified TyG indices and MACE inci-
dence.  Among TyG and its modified indices, only TyG-WHtR remained significantly associated with MACE after adjust-
ment for covariates ( HR =2.431, 95% CI. 1.089 ~5.425, P=0.030). Notably, a nonlinear association with a
threshold effect was observed between TyG-WHIR and MACE ( P for likelihood ratio test=0.033). When TyG-WHtR
was =4. 124, it was positively correlated with MACE (HR=7.37, 95% CI . 2.35 ~23.09, P<0.001) , whereas no signif-
icant association was observed below this threshold.  Subgroup analyses indicated that the association between TyG-WHtR
and MACE was stronger in male participants than in female participants (males; HR=13.95, 95% CI; 3.55 ~54.81, P<
0.001; females; HR=1.12, 95% CI. 0.36 ~3.47, P=0.844; P for interaction=0.008). TyG-

WHtR was significantly positively correlated with MACE in the SMuRF-less population, although subgroup analysis suggests

Conclusions

that this association is more significant in the male population.

However, due to the small sample size of males in this

study, this conclusion still needs to be further validated in a more gender-balanced cohort.
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Figure 1. Flow chart for inclusion of research subjects

EFARREZRZELFH WA EFFT R E
WERE AR EFHH BMI AR h R &
(ke) R HB (m)WTFF, RB(BA=1 R, #F4
HKEL6 M) GRBE(FE =1 X, FEHKAE
TONMNA)FABLEEFRRR, LKA B F
11 JE it ( Omron HEM-7117) 347911 81012 3% 47
ATHEZMEEHERFRRE, XEE 30 min K
5 i An it T80 °C K %, K Al Roche C8000
& B 3 & A AT PUR W L 5 AE B BE (total choles-
terol, TC) . H 1 = B ( triglyceride, TG) & & & fig &
B B & B (low density lipoprotein cholesterol, LDLC) |
& % & Jg % @ A & B2 (high density lipoprotein choles-
terol,HDLC)&Eﬂﬂ?[m’“]D HEFHW T BFERET
B E R T A (2 E T W R 4 A om
TAREERS(ERFAER A5 £ EREX
FCE R A ) % 10 ABIT RS2 £,
1.3 HXEXS5HH

B L& 2 K UK 4 =140 mmHg F1/ 3% 47 7
JE =90 mmHg, 3 & A & o E G S, 3IE & ROR
JE 24y, duflg % & X9 LDLC=3.4 mmol/L HDLC<
1.0 mmol/L . TG=1.7 mmol/L . TC=5.2 mmol/L, 2 #
WA flg 5 BOE R R A4, B RO
E XK % fE i #E (fasting blood glucose, FBG) =
7 mmol/L Fu/ 8 & 5 A =11.1 mmol/L, 3 E WA
B & R EARA RS , CVD B
B 300 ALAE B0 2K 2F o (8 4B M sk o R TE ) R
1 SMuRF 3 % 45 BB & 1 JE B R e 7
B B L AE U A [ B &, T SMuRF A #4524
FREM - AREENS 58, KHARXHLER
F M H MACE, & % & o 4 38 T, & ALAE Jt o i 3=
B MUHEEXANEEREET S, E55FR
T AR

FEHBTN TG RAKRIEH, THE AKX
T:TyG=Ln[ TG (mg/dL) xFBG ( mg/dL)/2 ], TyG-
BMI=TyGxBMI (kg/m*) , TyG-WC =TyGxWC (cm) ,
TyG-WHtR =TyGxWC(cem)/ & & (em)

1.4 SitEaHm

KR FEL BN EEHRM(TG H % 6
] ,FBG %t %k 7 f] ,BMI & % 4 ], & & & % 25 ],
Lk 4 ) MACE #: % 20 i) , A X B =
BEEZO ML, FERBEHRINZRE A RIS
Mo KA R4.3.3 1 SPSS 27 Bt = R At oA, %
SEEN xxs AP B (EHLB) kT, 2 XL E
DB (%) Fx, AELERRELEXE X
A Bl(2xTE) MIfFR: AR (EALH
HE E) B Wilcoxon & Fa & 30 (1l A& o & 40 &
B), B EFEEFMELEHZK Cox B IHPHARL TYG
K EAe#H Y5 MACE thx 3k, S EA 1 o kif EHE
AR EET £ KR 4KE HDLC \LDLC X
CVD /R s, KA MG L7 HFEFER(E 5%,
35% 65% 1 95% LA E AANT E)MNAELE
6] By g & Xk R, 5P 3 BBV AT R A B A
i, ME#HEWH (<50 ¥ =50 )R #AT T
Y, 2% R B IELR #ilE ROC # 43T & TyG-WHIR
Xt MACE 8 T 8% &6, vH 52 5 45 Fn 10 4 1Y B Ja] 45 51
M dh % T W 4R (area under the curve, AUC) , X 11|
P<0.05 A Z 7 A Rt FE X,

2 # B

2.1 EZaEwp

AT A1 172 £ T SMuRF 2 5% -1
IR (51.99 £8.61) 2, Horh I3 1% 235 44, (5 b
20. 05% ., ASHWFFEARE P 55 M L BLIRAR , S 5T A1
LR ARAE DL B2 TG SMuRF A BEAY 07 16 55 114 %, B
AT E e R 4T, 2 30 44 (2.56% ) & 5%
K MACE, Hf B 14 6 (kAR N 5.96% ) , L&
P16 Bl (EAERA1.71% ), B MACE kAR
F Tk (P=0.0005) ;4F ¥ <50 % # Kk MACE
a il (RAEFRK0.77%) , i =50 % H k4
MACE 3£ 26 #il (&% K 3.99% ) , i =50 % &
M MACE kKA R B & m THEB <50 2 &5 (P=
0.001) , S, BHES5HNFER TR, BMI
i, LDLC \FBG & TyG Bt K 45 $K - 35 5 5, X
HDLC 7K FREAR, 2R A 5242 L (3 P<0.05) .
BAEM S CVD g 5 e B T ok, 22
SFEFEEASIT#E (3 P<0.001;% 1),



820 ISSN 1007-3949 Chin J Arterioscler, Vol. 34, No. 9,2026
% 1. & SMuRF A B EL4F1E
Table 1. Baseline characteristics of SMuRF-less population

i H HMit(n=1172) B (n=235) LM (n=937) P

AR, % 51.99+8.61 57.45+10. 31 50.61+7. 54 <0.001
BML/ (kg/m”*) 24.61+3.28 25.10+3.09 24.48%3.32 0.009
e 4 i/ mmHg 118.61+12.30 121.42+12.90 117.93£12. 10 0.182
&7k /mmHg 73.808. 00 75.75+8. 60 73.33+7.80 0.246
TG/ (mmol/L) 0.87(0.67,1.15) 0.91(0.71,1.19) 0.86(0.67,1.14) 0.070
TC/ ( mmol/L) 4.62(4.23,4.90) 4.55(4.16,4.83) 4.65(4.27,4.92) 0.003
LDLC/ ( mmol/L) 2.65(2.32,2.91) 2.71(2.44,2.98) 2.63(2.30,2.90) 0.007
HDLC/ ( mmol/L) 1.51(1.32,1.76) 1.37(1.17,1.53) 1.55(1.36,1.79) <0.001
FBG/ (mmol/L) 5.27(5.01,5.62) 5.39(5.06,5.70) 5.25(5.00,5.58) 0.001
TyG 8.22(7.95,8.50) 8.30(8.02,8.54) 8.20(7.93,8.49) 0.008
TyG-BMI 199.91(180.04,221.89)  207.33(187.09,229.35)  198.54(178.33,219.84) <0. 001
TyG-WC 636.46(580.82,689.78)  687.85(629.17,737.39)  624.18(569.49,678.08) <0.001
TyG-WHIR 3.99(3.63,4.32) 4.08(3.77,4.35) 3.94(3.60,4.30) <0.001
R/ [ B (%) ] 177(15.10) 101(42.98) 76(8.11) <0.001
CVD /[ #1(% ) ] 20(1.71) 11(4.68) 9(0.96) <0.001
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SEHBETIET R 9. 71 4F, BN Cox BIHSMF
7R, TyG-BMI  TyG-WC F1 TyG-WHIR 5 MACE &
HBFEIE A 6 (TyG-BMI: HR = 1.012,95% CI ;1. 002 ~
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1.577(95%CI.1.067 ~2.333,P=0.022) ., H T

2. TyG REMRIEHS MACE HJXEX
Table 2. Associations of TyG and its modified indices with MACE

B O 2
5
HR(95% CI) P HR(95% CI) P
TyG 1.692(0.624 ~4.591) 0.301 0.836(0.251 ~2.781) 0.770
TyG-BMI 1.012(1.002 ~1.022) 0.024 1.010(0.998 ~1.022) 0.118
TyG-WC 1.007(1.003 ~1.011) <0.001 1.005(1.000 ~1.010) 0.052
TyG-WHtR 2.983(1.535~5.797) 0.001 2.431(1.089 ~5.425) 0.030

AR 1 SN SRR REARIR R 2 R T AR M5 IR \HDLC \LDLC B CVD %5,
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Figure 2. Nonlinear association between TyG-WHtR
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Table 3. Threshold analysis of TyG WHtR and MACE

LT HR(95% CI) P
PRI 1 hR e b [l 1 2.51(1.14 ~5.55) 0.022
BN 2, 43 B e 9
P 4.12
<4.124 0.24(0.03 ~1.81) 0.168
=4.124 7.37(2.35~23.09)  <0.001
ISR A3 P 1H 0.033
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Figure 3. Subgroup analysis of of the association between TyG-WHtR and MACE
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