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[ ABSTRACT ] Aim  To investigate the association between the longitudinal changes of C-reactive protein-
triglyceride-glucose index ( CTI) and the longitudinal trajectories of relative fat mass ( RFM) with the risk of new-onset
stroke in middle-aged and elderly populations. Methods The study used data from the China Health and Retirement
Longitudinal Study ( CHARLS) for analysis.  Based on two measurements of CTT in 2011 and 2015, the K-mean
clustering was used to identify the categories of CTI changes. Based on three measurements of RFM in 2011, 2013 and
2015, latent class mixed-growth modeling was applied to fit the RFM trajectory. ~ Multivariate Logistic regression was used

to assess the risk effects of CTI categories, RFM trajectories, and their combination on new-onset stroke.  Relative excess
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risk analysis was conducted to evaluate the interaction between CTI categories and RFM trajectories. ROC curve analysis
was performed to evaluate the discriminatory power of CTI categories and RFM trajectories for new-onset stroke.

Results  Of the 4 823 participants meeting the inclusion and exclusion criteria, 393 developed new-onset stroke during a
median follow-up of 3 years.  After adjusting for confounding factors, Logistic regression analysis showed that compared to
category 1 with consistently low CTI levels, category 3 with consistently high CTI levels had a 70% increased risk of new-
onset stroke (OR=1.70, 95% CI; 1.24 ~2.34) , while the RFM high stability group (trajectory 3) had a 62% increased
risk compared to the low stability group (trajectory 1) (OR=1.62, 95% CI. 1.04 ~2.64).
participants in category 3 and trajectory 3 had a significantly higher risk of new-onset stroke than those in category 1 and

trajectory 1 (OR=3.63, 95%CI; 1.98 ~6.96).

significant additive interaction and synergistic effect between CTI categories and RFM trajectories.

Joint analysis showed that

The relative excess risk interaction analysis revealed that there was a
ROC curve analysis
showed that CTT categories combined with RFM trajectories had a certain discriminatory power for new-onset stroke (AUC =
0.617).

new-onset stroke, and continuous monitoring of CTI and RFM is of great significance for the prevention and treatment of

Conclusion The sustained high levels of CTI and RFM are significantly associated with an increased risk of

new-onset stroke.
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Table 1. Analysis of baseline data for different CTI categories

WiH Mk (n=4 823) A5 1(n=1471) 25 2(n=2 098) A5 3(n=1254) P

LA/ 4 58.87+8. 64 58.21%8.57 59.32+8.77 58.88+8.45 0.001
B[ (%)) 2 195(45.51) 736(50.03) 941(44.85) 518(41.31) <0.001
BMI/ ( kg/m*) 23.17(20.92,25.79) 21.66(19.91,23.65) 23.23(21.02,25.7)  25.12(22.85,27.8) <0.001
T (2011 4E)/cm 85.36+9.95 80.75+8.25 85.3249.51 90.83+9.72 <0.001
JE Rl (2013 4E)/cm 86.95+10.23 82.29+8.97 87.08+9.75 92.19+9. 80 <0.001
JE Bl (2015 4E)/cm 85.96+10. 59 81.10+9. 11 86.09+10. 15 91.46+10.18 <0.001
B (2011 4F) /em 157.81+8.32 158.08+8.46 157.63+8.31 157.79+8.16 0.278
B (2013 4F) /em 157.57+8.42 157.78+8.56 157.43+8.41 157.54+8.29 0.483
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i H Bk (n=4 823) 2 1(n=1471) 250 2(n=2 098) 20 3(n=1254) P
B8 (2015 4E) /em 157.31£8.45 157.61+8.52 157.118.5 157.28+8.27 0.217
W8/ [ (% ) ] <0.001
MORBE 2 A 3 366(69.99) 969(65.92) 1 488(71.09) 909(72.95)
SR 1 443(30.01) 501(34.08) 605(28.91) 337(27.05)
Wi/ [ (% ) ] 0.044
E 2 969(61.65) 870(59.22) 1301(62.07) 798(63.79)
= 1 847(38.35) 599(40.78) 795(37.93) 453(36.21)
BB KT/ HI(%) ] 0.503
SRESVEN 4 408(91.40) 1 340(91.09) 1925(91.75) 1 143(91.15)
LRSS 373(7.73) 117(7.95) 160(7.63) 96(7.66)
KR 42(0.87) 14(0.95) 13(0.62) 15(1.20)
e i/ mmHg 129.88+21. 14 124.99+19. 62 130. 1521. 08 135.16+21. 64 <0.001
#75KE/ mmHg 75.52£12.16 72.79+11.47 75.63%12.15 78.54£12.25 <0.001
LR/ (] 72.23+10.34 70.46+10.13 72.04£10.18 74.64£10.37 <0.001
L/ [ (% ) ] 1 944(40.31) 418(28.42) 854(40.71) 672(53.59) <0.001
PRI/ [ (% ) ] 725(15.03) 91(6.19) 233(11.11) 401(31.98) <0.001
F R IMAE/ [ (% ) ] 493(10.22) 88(5.98) 172(8.20) 233(18.58) <0.001

TG (2011 4F)/ (mg/L)

1053.2(743.4,1 531.0)  699.2(566.4,885.0) 1079.7(849.6,1407.1) 1 823.1(1 309.8,2 548.8) <0. 001

TG(2015 4E)/(mg/L) 1 150.4(831.9,1 681.4) 7 965.0(646.0,991.2) 1 159.3(902.7,1 522.1) 2 088.5(1 531.0,2 893.8) <0.001
FBG(2011 4E)/(mg/L) 1 024.2(946.8,1 126.8) 977.4(912.6,1 049.4) 1 018.8(946.8,1 108.8) 1 112.4(1 009.8,1 324.8) <0.001
FBG(2015 4E)/(mg/L)  955.0(882.9,1 063.1)  900.9(846.8,973.0)  955.0(882.9,1 027.0) 1 045.0(955.0,1 279.3) <0.001
CRP(2011 4E)/(mg/L)  0.97(0.54,2.02) 0.53(0.36,0.84) 1.07(0.63,1.99) 1.93(1.07,3.94)  <0.001
CRP (2015 4E)/(mg/L) 1.4(0.8,2.7) 0.7(0.4,1.2) 1.4(0.9,2.4) 2.95(1.9,5.2) <0.001
CTI(2011 4E) 8.73+0.84 7.93+0.42 8.73+0.45 9.69+0.70 <0.001
CTI(2015 4E) 8.88+0.87 8.070.52 8.83+0.48 9.91+0.64 <0.001
RFM 135/ [ #1( % ) ] <0.001
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0. 617, Delong K46 BB A VEAGT I XA BEOL T 000 PPAG (6 5 MR 3)

£ 2. CTI #3553 & MZE A Logistic B3 447

Table 2. Logistic regression analysis of CTI categories and new-onset stroke

NN TEAIRE 9 b & 3¢
. T IR AL | A 2 R 3
(%) ] OR(95% CI) P OR(95% CI) P OR(95% CI) P
CTI 2551
H5 1 73/1 471(4.96) 1.00( Ref) 1.00( Ref) 1.00( Ref)
$5 2 184/2 098(8.77)  1.84(1.40 ~2.45) <0.001 1.77(1.34~2.36) <0.001 1.52(0.92~2.16) 0.072
#5103 136/1 254(10.85) 2.33(1.74~3.14) <0.001 2.26(1.69 ~3.06) <0.001 1.70(1.24~2.34) 0.036
RFM #L3
B35 1 78/1 338(5.83) 1.00( Ref) 1.00( Ref) 1.00( Ref)
955 2 102/1 195(8.54)  1.51(1.11~2.05) 0.009 1.59(1.16~2.18) 0.004 1.47(1.07~2.02) 0.019
B3 3 213/2290(9.30) 1.66(1.27 ~2.18) <0.001 1.86(1.18~3.04) 0.009 1.62(1.04~2.64) 0.043

TE:a fOFRBT 1 SRIEATIRRE ;b AR 2, P8 TARIS (PR B0 /KPR AR 5 ¢ fRFRAETY 3 7R 2 Bty b — 25 8% Tl
AR EFIRIR 0o HIE RO NG I ILAE

3. CTI #£3BA RFM T4 3 & i Z= FR A9 Logistic ElVF 447

Table 3. Logistic regression analysis of CTI categories combined with RFM trajectories for new-onset stroke assessment

A B iR Al 1 iRl 2" fiAl 3¢
RFM  CTI [B1(%) ] OR(95% CI) P OR(95% CI) P OR(95% CI) P
Bl 2B511 0 20/642(3.12) 1.00( Ref) 1.00( Ref) 1.00( Ref)

Bal 1 K2 46/537(8.57)
Bl 1 K3 12/159(7.55) .54(1.18 ~5.24) 0.013
Bk 2 K51 17/276(6.16) .04(1.04 ~3.96) 0.035

2.91(1.73 ~5.09) <0.001
2
2
Bl 2 2512 49/536(9.14) 3.13(1.86 ~5.45) <0.001
3
2
2

.92(1.73 ~5.11) <0.001
.54(1.18 ~5.26) 0.013
.23(1.13~4.36) 0.019
.27(1.93 ~5.73) <0.001
.37(1.92 ~6.07) <0.001

.26(1.17 ~4.52) 0.007 2.12(1.10~4.23) 0.028

.83(1.67 ~4.96) <0.001
.33(1.07 ~4.84) 0.027
J11(1.07 ~4.14)  0.029
.18(1.88 ~5.59) <0.001
k2 28903 36/383(9.40) .23(1.86 ~5.76) <0.001 .77(1.56 ~5.04)  0.001
Bak3 M1 36/553(6.51) .17(1.25 ~3.85)  0.007
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Table 4. Interaction analysis of CTI categories and RFM trajectories

iy RERI(95% CI) AP(95% CI) SI1(95% CI) T AL H AL (95% CI)
CTI B4 RFM #1538 0.135(0.079 ~0.152)  0.064(0.031 ~0.087) 1.099(1.045 ~1.151)  0.932(0.904 ~0.981)
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Figure 3. ROC curve analysis for evaluating the

predictive ability of CTI categories combined with

RFM trajectories for new-onset stroke
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