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[ Abstract] Background Triglyceride glucose index (TyG ) at baseline is an important influencing factor of
cardiovascular and cerebrovascular diseases ( CVD ) , but there is still a lack of prospective cohort studies on the influence of

TyG longitudinal trajectory on new—onset CVD at home and abroad. Objective To explore the influence of TyG longitudinal
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trajectory on the occurrence of new—onset CVD. Methods The Kailuan Study has been followed up every 2 years that began
in 2006. A prospective cohort study method was used to select those who participated in three consecutive health examinations
in 2006, 2008, and 2010, with complete triacylglycerol and blood glucose levels, and no history of malignant tumors,
cardiovascular and cerebrovascular diseases as the observation objects. The 2010 health check—up time point was used as the
starting point for the follow—up, and the occurrence of CVD, death or the end of the follow—up (2017-12-31) was used as
the end point of the follow—up. SAS Proc Traj program was used to establish the trajectory model of the research object TyG,
four different groups were determine daccording to the longitudinal trajectories of TyG: low—stable group, medium and low—
stable group, medium and high—stable group, and high—stable group. The general data and laboratory observation indicatorsof
the patients were collected and the Cox proportional hazard model was used to analyze the influence of TyG longitudinal trajectory
on new—onset CVD. Results A total of 54 258 subjects meeting the inclusion criteriawere included, including 13 150 cases
(24.24% ) in the low—stable group, 28 488 cases (52.50% ) in the medium—low—stable group, 10 808 cases (19.92% )
in the medium-high—stable group, and 1 812 cases (3.34% ) cases in the high—stable group. There were statistically significant
differences in the age, gender, BMI, heart rate, TyG2006, TyG2008, TyG2010, HDL-C, LDL-C, UA, hs-CRP, TG,
FBG, ALT, smoking, drinking, and physical exercise and the proportion of taking lipid—lowering drugs among different groups
(P<0.05) . The subjects were followed up for (6.73+1.12) years, and a total of 2 267 cases of CVD occurred, including
499 cases of acute myocardial infarction and 1 800 cases of stroke. There were significant difference in the cumulative incidence of
CVD of patients among different TyG longitudinal trajectory groups ( P<0.05 ) . Cox regression analysis showed after adjusting for
confounding factors, the HR value (95%CI ) of CVD in each group were 1.29(1.14, 1.46), 1.40(1.20, 1.63) and 1.76 ( 1.41,
2.20) when compared with the low—stable group; the HR value (95%CI) for acute myocardial infarctionwere 1.48 ( 1.10, 1.98) ,
1.91 (1.36, 2.69) and 2.03 (1.22, 3.36) in each group when compared with the low—stable group; the HR value (95%CI)
for stroke were 1.23 (1.07, 1.42) , 1.27 (1.07, 1.50) and 1.63 (1.27, 2.08) in each group; the HR value (95%CI )
for ischemic strokewere 1.25 (1.08, 1.45) , 1.35 (1.12, 1.60) and 1.77 (1.37, 2.30) in each group. Conclusion The

increased longitudinal trajectory of TyG index is a risk factor for the incidence of CVD and is independent of the baseline of TyG index.
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Figure 1 Longitudinal trajectories of TyG index in participants
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Table 1 Comparison of basic characteristics of participants in different TyG index trajectory groups
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o ke/m”) IR /min ) - o - mmol/L,) mmol/L) mmol/L, )
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mg/L] mmol/L ) mmol/L,) UL) (n(%))
K-FZEd 092 (050, 2.19) 0.76 (0.60, 0.96) 5.08+0.64 14.00 (11.00, 20.00) 3632(27.73) 3799 (29.01) 1838 (14.03) 4120 (3140) 209 (1.59) 32 (0.24)
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e TyG= =EEH M MEIE %, HDL-C= %% BERR 2 M2, LDL-C= (K25 BEAS 8 (1, UA= JRE2, hs—CRP= #f C K& M, TG=
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Figure 2 Comparison of cumulative incidence of CVD in different TyG

index trajectory groups
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2.69) . 2.03 (122, 3.36) ; KA HR (95%CI)
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0.98 (0.63, 1.52) . 1.14 (0.58, 2.23) .
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2.14) 5 RAMIMYER AT HR (95%CI) 53502 1.25
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Table 2 Multivariate Cox regression analysis of the effect of different TyG index trajectory groups on CVD
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[R5 R H A B SE Wald x* {t PIE HR (95%CI)
CVD E I - FRE 0.50 0.06 65.47 <0.01 1.65 (1.46, 1.87)
i - AR 0.78 0.07 129.49 <0.01 2.18 (1.91, 2.50)
- TRE 1.13 0.10 123.47 <0.01 3.08 (2.53, 3.76)
O 2 ik - FREd 0.25 0.06 15.49 <0.01 129 (1.14, 1.46)
e - FRE 0.34 0.08 19.03 <0.01 1.40 (1.20, 1.63)
[ ekl 0.56 0.11 24.50 <0.01 176 (1.41, 2.20)
508 3 IR - FRE 0.22 0.07 10.09 <0.01 125 (1.09, 1.44)
e - FUE 0.27 0.10 7.79 <0.01 131 (1.08, 1.59)
1o — R4 0.45 0.15 8.61 <0.01 1.57 (1.16, 2.13)
TyG2010 0.05 0.05 1.11 0.29 1.06 (0.95, 1.17)
LHUESE R 1 ik - FREd 0.66 0.15 20.67 <0.01 1.94 (1.46, 2.59)
e - FUEd 1.11 0.16 51.00 <0.01 3.04 (2.24, 4.12)
e — R 4 1.26 0.23 29.76 <0.01 3.51 (224, 551)
F5iA 2 ik - e 0.39 0.15 6.59 0.01 1.48 (1.10, 1.98)
i - e 0.65 0.17 14.03 <0.01 1.91 (1.36, 2.69)
o - RsE 0.71 0.26 7.53 <0.01 203 (1.22, 3.36)
5 3 ik - FUEd 0.38 0.16 551 0.02 1.47 (1.07, 2.02)
i - e 0.64 0.22 8.69 <0.01 1.89 (1.24, 2.89)
o - FsE 0.69 0.34 4.05 0.04 1.99 (1.02, 3.90)
TyG2010 0.01 0.11 0.01 0.94 1.01 (0.81, 1.26)
J7 e (e PR - R 0.45 0.07 44.47 <0.01 1.57 (1.38, 1.79)
i - ARl 0.68 0.08 80.58 <0.01 1.98 (1.70, 2.29)
[ k| 1.06 0.11 88.85 <0.01 2.89 (2.32, 3.60)
[7Eilp) IR - R 0.21 0.07 8.77 <0.01 123 (1.07, 1.42)
i - AR 0.24 0.09 7.78 <0.01 1.27 (1.07, 1.50)
e e | 0.49 0.13 14.76 <0.01 1.63 (1.27, 2.08)
HE 3 IR - FRE 0.18 0.08 5.18 0.02 1.19 (1.03, 1.39)
i - e 0.17 0.11 2.40 0.12 1.18 (0.96, 1.46)
e - R 0.36 0.17 4.49 0.03 1.44 (1.03, 2.02)
TyG2010 0.06 0.06 1.10 0.30 1.06 (0.95, 1.19)
B AR ik - FREdl 0.47 0.07 41.60 <0.01 1.60 (1.39, 1.85)
e - FRUE 0.73 0.08 81.26 <0.01 2.08 (1.78, 2.44)
1o — R 4 1.14 0.12 93.42 <0.01 3.13 (249, 3.95)
A 2 ik - FEd 0.22 0.08 8.67 <0.01 1.25 (1.08, 1.45)
e - e 0.29 0.09 10.21 <0.01 135 (1.12, 1.60)
i — FRE 0.57 0.13 18.53 <0.01 1.77 (137, 2.30)
F5iA 3 ik - RUEd 0.18 0.08 4.59 0.03 1.19 (1.02, 1.41)
i - RRE 0.19 0.12 2.83 0.09 121 (0.97, 1.52)
o - FsE 0.40 0.18 4.95 0.03 1.50 (1.05, 2.14)
TyG2010 0.08 0.06 1.86 0.17 1.09 (0.96, 1.23)
Hh I PR A A A 1 ik - FEH 0.30 0.17 3.32 0.07 1.36 (0.98, 1.88)
i - AR 0.35 0.20 3.24 0.07 1.43 (0,97, 2.10)
o - FaE 0.68 0.31 4.68 0.03 1.97 (1.07, 3.63)
PR 2 PR - AR 0.16 0.17 0.81 0.37 1.17 (0.83, 1.65)
i - fRE ~0.02 0.22 0.01 0.93 0.98 (0.63, 1.52)
o - FE 0.13 0.35 0.15 0.70 1.14 (058, 2.23)
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Ee s i 75 B SE Wald x> i P HR (95%CI )
iR 3 IS - e 0.23 0.19 1.34 0.25 1.25 (0.86, 1.84)
b - e 0.12 0.29 0.19 0.67 1.13 (0.64, 1.98)
- e 0.38 0.46 0.68 0.41 1.46 (0.59, 3.61)
TyG2010 ~0.12 0.15 0.65 0.42 0.88 (0.65, 1.20)

e FERERL 1 P R TAELE CVD . ODIUESE . BB B PERze . ez b o AR, DURTE TyG Al 414 [ A8 s b 7
Cox [ 5045 ARES 2 FEREAY 1 B9BERT_EACIE TARRY . PR3], 2010 4EAY BMI, 0%, HDL-C, LDL-C., UA. hs—CRP. @IiLIE . BERIE . WA
PRI . KRB . IRJOFENRZ5Y; #i3 3 (ekai) 2 fYBLat FRE T 2010 4E TyG

3 itig
A5 B B K SR Ty G 9 1) 00508 7K SF- T 5 S
K CVD RIRMIGER N2, Hhsr TR TvG KF. AR
5% 1 YR TyG B M AT 8 TyG A m Bk >k
PEAR BT & CVD By AU, 508 AR I 19 TyG AH LE
TR A R SN K TyG AR fb X #T & CVD BYSEIH
ARAFSE S B TyG A1) Bk K S-S & CVD 57
fER IR, TERCIEARRS . PESR N R G, 5k -5
EAMLL, TyG PIE - FaEH . iy - FEd . -
JE 21 K CVD 1 A9 XU 43 i BG T 29% . 40%
T6%. ¥ 2010 4EJE KL TyG AL E Cox Ho W KUK
MRS R B, 5% - B, TyG Wik - Fae 4 .
i - FaEd ., - RE A L CVD Y & XU 23 i)
BT 25%. 31%. 57%. X#E7R TyG A Bl xh# &
CVD 52 a8 F 54k TyG /K-, R TyG G\ ) i Xt
B % CVD RS B A (5 1
ST S T RS, LI D
i E 6 078 il 60 % LA I #9224 AR I BA B 5% 04 7 1k
SFTIE R, PEASIEAS RN RIS, 58— 4L,
5= Wi 4l CVD Y & KU 3 52 133 (95%CT
(1.05, 1.68) ) . 1.72 (95%CI (137, 2.16) ) . %
WFIEHE L 60 & DL 1924 AAE MRS 4, AHE
CVD M &k AHBE, AIRE At #emfer. i (b ELG
M 2018 ) i, FKEFE . AR CVD B A
B AR, N EREESE . b 2=
SRR B R R BRI N LAERA 2. [RIRERY, SANCHEZ-
INIGO % 'V 5@ 57 VMCUN BRBIHF5E 437 5 014 151 25 4in
RAMWEI TyG J& CVD LR fars R, HXO
PR B B AR . e, TyG w4 R 3EAR CVD
KRN FHEE SRR Z — .
BARAMIFREILT TyG YAl & CVD & 1l
SfERER R, EE TyG GhIm Bl Xt F CVD 0 Fp i 52
W) E AR AR . ASBIFSE & B TyG YN B % T 2 ko
LA BE 11 5 M v 15 A 24 R i), B 2 b A XU 1
N F2 SR R M A AR b ) i AR R R, TS
MAPERE T R TE . X AT RE N TR 5145 N 1 2
BB IASE ) N B ShREREA AT i IR 53

KSR B AL R B PR AR A ARG I 2R 200 A
PR AR5 ], O BRI RE SR AR M T RE &
IR M2 83, A=A pg i 7,

Biti 5 A 1 KT B A AR T R s, AT
LG 5 B s 11 JEU 8 i v o B e v 3R 1 if g
S R R S 2002 4E Y 18.6% | T 2012 4E
40.4%, HEPRIEIAERTEN M 4.5% T2 10.4%, 28
o RO g S v a5 A B 2% b S B Atk
A0 ) ARG TR T, UGS R S U A
TR B AT VG s EZ K, K E MG 5 B
A TAEE IS, T CVD IR ZEAZ R 0

ARFFEAAFAE LU RIS B : o, BRI D
WAE T i BRI R, (AL SR R Tt ik
TR AR BB EE . O, ARG 7 =0 (IR Ak )
T e FH B8 g 245 40 1) 50 B2 R AR F ik 58 X 42 B FR 4 15
WetE, FEERIZImAARTRE. fJa, ARMEAFIEXT R
IR ZKF (k5 2 3Pt 80 (HOMA #5%0) ), Wik
TCHE FLEE TyG F HOMA F8506T CVD &6 XU S 1 A
X Glo ARMFFETFEESE—2L FLE TyG A HOMA $5 500t
CVD i AU ) Fm A F

AR5 A 1 X FE I 5 B Gtk A TRk 6.73
SERIBEIR, BB TyG YA L &5 &% CVD BT G
KN E . 5 HOMA S35 AH EL, TyG eIl R E B &)
T AR, ORI A TR TAE, ik, X
TyG M IZEAL rTREA BI T CVD BB

HHETHK: §EH. A REZFR T LFOHE
5axit, AR ES TR A, BEAL, #TR
AT, G EA, JME B K. LED X34k,
RAZR, MR A THBKE; E5. AE. %,
R R BB, BEA. AF. RUAZk. IMRIR
WRITFAE, TEMSA, AF T KRS LEH
X SAR . FEEHE R FTE RGN L R & AR XME.
¥ R#. iR x . R, MR, XX
FR T LIEIT; TEA. B8, k. LEA L X
I ZREFRA T TOREERATR; &4, 2
FHESLF ARG T, WEEE,

AL A BT,
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