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TEMEENN B, EEH T F68 BhnaEs BEERNERAMLESREHE G, EAT EE 175 # & LVSRa J# 5L IE 4f
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[ Abstract] Objective To investigate the effect of epicardial adipose tissue (EAT) thickness on left ventricular functional re-
serve in patients with asymptomatic type 2 diabetes mellitus (T2DM) using exercise stress echocardiography, and to evaluate its potential
as a marker for early cardiovascular risk. Methods A total of 92 asymptomatic T2DM patients and 44 healthy controls were prospectively
enrolled. All participants underwent resting and symptom-limited treadmill exercise stress echocardiography (ESE). EAT thickness, left
ventricular systolic function parameters such as global longitudinal strain (GLS) and systolic strain rate (SRs) and diastolic function pa-
rameters including E, E/e”, early diastolic strain rate (SRe) and late diastolic strain rate (SRa) were measured. Left ventricular func-
tional reserve was calculated as the difference between post-exercise and resting values. The T2DM patients were divided into an EAT>4
mm subgroup and an EAT <4 mm subgroup based on EAT thickness. Multiple linear regression analysis was performed to assess the inde-
pendent predictive value of EAT thickness for cardiac functional reserve. Results ~ Compared with the EAT<4 mm group and the healthy
control group, the T2DM patients in the EAT > 4 mm group had significantly increased resting left ventricular late diastolic strain rate
(SRa). The left ventricular global longitudinal strain reserve ( AGLS) and systolic strain rate reserve ( ASRs) after peak exercise in the
EAT>4 mm group were significantly reduced. Multiple linear regression analysis showed that EAT thickness remained independently posi-
tively correlated with resting SRa (B=0.030, P=0.042) after adjusting for confounders such as age, glycosylated hemoglobin, insulin
resistance index and blood pressure. In addition, EAT thickness was independently negatively correlated with ASRs (B=-0.040, P=0.
043) and AGLS (B=-0.373, P=0.013). Conclusions In T2DM

patients, increased EAT thickness is significantly associated with

(E A | EEFH A B BCIRER SR 2 05 o G ST multiple characteristics of subclinical cardiac dysfunction. It may serve
B BT SR s (AL AT R B TR BRI B ) BOF BT 5 o simple ultrasound marker for early risk stratification.
HE4 (45 :20255TI139) [ Key words] Epicardial adipose tissue; Asymptomatic type 2
[EREE]E B diabetes mellitus; Stress echocardiography; Left ventricular function



138

it [ B4 PR 9% B B (International Diabetes Fed-
eration , IDF) 5t it ,2024 44 5. 89 12 MIWAE N A
BERR G, B 3] 2050 4F X — B R s #) 8. 53
{2121 FRIE 2 RUBE R GG (type 2 diabetes mellitus,
T2DM ) (B IR 4R EE b T Fa 8, o 1 05 R B
TRTE R (2024 AFRR) ) 45t TR DA PR 2 %
K 12.4%"), T2DM 20 J1 5858 | 5 )2 569 1 4 %
PR B8 4.0 71 %54 (heart failure with preserved ejection
fraction ,HFpEF) MEZESfERR RS HAe B
I AAE R Z AT, O WE 3 B & A I PR 1) 45 44 5 D)
AR, BEIIRR Ryt B i3> O o B A B e
W T ICRER 0 22 O = AP sk D RE R A7), 2024 4F
MU OB 2s (ESC) O 3 M2 IR O LRI 3590
TAEL & BV FFORE M PR O WL R Sk 7
PRIGAFAE R B0 R B0 WL s A (B0 &7 5k Bk
Bt P2 IFIT A L, T2DM H v & AR JCRE IR O
FIEZE K R BE S O Ee Bl s e

CMHNIRAR W 2H 2 ( epicardial adipose tissue, EAT)
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1.2 Fik

1L.2.1  IGRSRHS ME A 8l WA %
RN NN R o3 & I R N o8 (N N R
Pl 01 B B LG (WHR ) B L R AR s AT B
BEPRR RS AR TR B0 BMI) (B S, e SEas 1
i3 AR P S R , LA AR (Glu) R 21 2
(HbAlLc) EHEEE (TC) HM =B (TG) % &
JIR £ 1 UL T M AR % % i A 1 IR [E1 B ( HDL-C |
LDL-C) | JB& & 3R (Insulin) | # 8 C J2 [ & H
(hsCRP) | M AL (Cr) A RCE NERIE L R (eG-
FR) JB5 R ACPIHE B (HOMA-IR) Al N K5 B H
FEHIKHTAR (NT-proBNP ) e &) R ARBL 15 £ = =5 1
I (mmol/ L) x5 I LV k2 3/22. 5112

1.2.2 B33 Frfy 2l i Bz 3 1 16
(B EA T — VOB 75 0 3h 1R A6 2 (I (B KR TE iz
)5 90 MARAE) , i HIARME Bruce 7%, A%
I S T AEAR BR A #2254 (TMX-425, Full Vision
Inc, Kansas,USA)sshilik' ™ i 2k &5 A
B ESLIZ B35 85~ 100% H AR 3R (220-4F# ) .
Teiz gk A Il AR 2 b E O i O T, RO
CENESHIeRIINToer S (1B S 72 D B e U 2 S o ) B
50« BRJC T T 52 A E AR | I 30 ) 27 AN FEE Y O
e W 45 TR >220 mmHg 5 4F 3K JE >120 mm-
Hg JERVEAR I (US4 & B =40 mmHg) DL Kt
HL P (ST BEEEARIIRAS T =0. 1 mV 7220t
] =2 min, 8 ST Beffmn) ™,

1.2.3 @A EIEsE M A 2l TR
SRS Ko iz Bl 2 1k S5 B 20 B2 A BS7 A TG 45
M5S 3.5 MHz #5359 Vivid E95 #7524 (GE Ving-
med Ultrasound, Norway ) #£17 h5 1 28 i 75 .0 8 K]
A, MR DU | = B S U D) T R 4 2 /D i 2
FLACEl R B — AE S 2 R (WU >70 ot/ 75 ) I
B fiti

1.2.4 WML ZEMSHCRE AR
PR S 1] 7 0 Bl BT 2 2 I ICUI O 1L 5 52 AR D3
SRF L0 O EIPPAG I LG T e S
BOELHE - &7 5K AR 3 % 18] B )2 & (interventricular septal
thickness, IVST)) | &F 5K K ] 22 /0> % 5 BE J& JE (left
ventricle posterior wall thickness, LVPWT) | “ I
W #A A7 #2 ( mitral annular plane systolic excursion,
MAPSE) | = 22 3 28 Ui 45 1 1 #% ( tricuspid annular
plane systolic excursion, TAPSE ) i F X [l Simpson
Bt 22 AR R 2B (left ventricle end systolic
volume, LVESV) | Z& & 7 5k K W 25 FX (left ventricle
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IR ZE RO WL W 4a 91 (57 ) (AP IR (e”)
LEFRIGE I (a” ) B SR U 155 E/e” HfE, B
ASHOBES: =03 FIH R S41E

1.2.5 ZHEBERGBEENZHT SR EchoPAC #X
F (WA 204, GE Healthcare ) 347 — 2 B &5 36 35 0
AR o LA A K 3= Bl IOk R I T A3 33 A 0 B
JRAREAR, 2B IO E A Sl B, R 58 A ghiB B
O = AN DI (U = BUES) 1.0 N 52
S AHBEEAER T BOET FAIRE, A=A 0R
PR BE fB BRI Bo it 2 A, %2 il 1 %%
VRIS B A g AN AT S, 37 DLHERR , R AR
SR TN AR B AL S A0 = AR
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N AR 2 ( Systolic strain rate, SRs) | WE{H &F 5K 15
N AE 3R (Early diastolic strain rate, SRe) FIIE{E & 7K
RN A8 % (Late diastolic strain rate, SRa) .
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Q3)FIR, BRI NBRME 3, TR &
2L W IE AR Y 5L Shapiro-Wilk K 560 £ 17 1
i, LA R S5 2R 3 AR . X T4 & IR A2 1Y
Bt SR Ik ST 1Y ¢ A6 05 IR 3R T 22 43 B ( ANO-
VA) AT R, 3 2R R RN AREA ) n (%) , IF
i chisquare K 5 5% Fisher ¥ 5 & % 1 17 HL 52
XA & 5 A W8, 22 20 18] /Y b Ak 1
Kruskal-Wallis ¥:% ( 5 %5 5 Dunn,s £&56) , P 4H [A]
B HE 3R FH Mann-Whitney & FIEG 5, A 40 Hr
FFE IES A0 U % ] Pearson 3¢, NG54 1E
5370 B HE K ] Spearman #H5¢, SR HHiZ A £ T
AAEMNA 3 M 2 AR TIRE R S ST S22, P<
0.05 AEFAGI+E L,

1 BEOHERECIMRAER

2 H#R

2.1 ERIERFLERMNBTEYZESE A2k
TG PRERAE W 1, = 4LAE 0 | 1A 5 48 %k, %
SR GO 22 R 812 L (P>0.05),
T2DM Wi 20 f8 35 19 T ] T A L 2k SBP | i
SBP \NT-proBNP HbAlc, Glu, HOMA-IR {£ ¥4 i}
B TXT IR T2DM £ EAT>4 mm 4 4R TC 14
{5 DBP ¥ 5. 2 5 T4 EAT<4 mm 20 (P<0.05),
= B E AR I T 2% 2 0 hsCRP | Cr, eGFR | TG |
LDL-C \HDL-C Z R4 1145 L (P>0.05),

R 1 HRABEN—RIGRER R L FBFIER

JeREAR T2DM 21

I HIREL (n=a4) EAT<4 mm(n=51) EAT>4 mm(n=41) ARt g

— PRI AR
W (%) 53.5(45.00,60. 50) 58(53.00,63.00) 63(58.00,67.00) ** H=18.368  <0.001
B [n(%) ] 21(47.7) 32(62.7) 18(43.9) X*=3.575 0. 153
W[ n(%) ] 9(20) 11(21.2) 5(12) X*=1.517 0. 468
R [n(%) ] 11(25.0) 10(19.6) 8(19.5) X2=0.524 0.769

PERRFTIAEE (4F) -

TR (kg/m*) 22.74(21.08,24. 80)

6.57(2.00,10.00)
24.00(22. 40,25.50)

6.00(2.00,9.75) Z=-0.325 0. 745

23.00(21.52,25.73) H=4.413 0.110
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JCAEAR T2DM 41
iH YR (n=44) Giitm P
EAT<4 mm(n=51) EAT>4 mm(n=41)
il (cm) 33.00(31.25,35.00) 35.00(34.00,37.00) * 34.61(33.00,37.00) H=8.707 0.013
JEF (em) 82.30+9. 23 87.08+7.76" 87.65+8.07" F=5.449 0. 005
EH (cm) 94. 00(90. 25,96. 22) 95.20(91.00,98. 00) 96.30(92. 00,100.00) * H=6.2719 0.043
[ L 0. 87+0. 06 0.90=0. 06 * 0.90+0. 05 * F=4.321 0.015
FELR A (mmHg) 119.95+12. 88 128.49+15.42° 130. 46+16. 88" F=5.962 0.003
FEL AP 5K K (mmHg) 71.50(65.00,78.00) 74.00(66. 00,80.00) 74.00(67.00,81.00) H=1.667 0.435
U (UL 4F 1 ( mmHg) 166. 00(147.00,184.25)  182.00(166.00,196.00) “ 194.00(176.00,210.00) *  H=21.943 <0. 001
BT 5K K ( mmHg) 76.50(69.25,87.75) 74.00(66.00,81.00) 84.00(75.50,97.00) " H=12.731 0. 002
F£28.002 (bpm) 83.00(73.50,93. 00) 82. 00( 74. 00,93. 00) 87.00(76.50,95.00) F=0.791 0.673
AR 022 (bpm) 162.00(147.00,170.50)  157.00( 146.00,166.00)  157. 00( 147. 00,163. 00) H=2.232 0.328
ML 2 b
NT-proBNP (pg/ml) 27.50(19.50,127.00)  110.00(87.00,175.50) *  144.00(90.00,223.00) *  H=28.481  <0.001
hsCRP (mg/L) 0.00(0. 00,0. 75) 0.00(0. 00,0.91) 0.00(0. 00,0. 66) H=1.608 0. 448
HbAlc (%) 5.41(5.20,5.63) 6.33(5.74,7.00) * 6.61(5.93,7.35) " H=55.211  <0.001
Insulin ( mIU/L) 5.55(3.50,6.20) 5.90(4.00,9.20) 9.00(3.95,13.14) * H=8.730 0.013
Cr (umol/L) 60. 85(54.12,74.18) 62.70(51.30,74. 40) 60. 3(50. 15,69.90) H=1.021 0. 600
¢GFR(ml/min « 1.73m?) 100. 45(93.40,107.68)  101.80(94.30,106.60)  98.90(92.00,104. 05) H=1.339 0.512
Glu (mmol/L) 5.54(5.24,5.70) 7.81(6.50,9.81) " 7.80(6.92,10.11) * H=54.378 <0. 001
TC (mmol/L) 4.98+0.78 4.55+0.90" 4.95+1. 11* F=3.167 0.045
TG (mmol/L) 1.10(0.90,1. 64) 1.11(0.78,1.74) 1.45(1.07,1.76) H=3.370 0.185
LDL-C ( mmol/L) 2.79+0. 64 2.53£0.73 2.690. 83 F=1.368 0.258
HDL-C (mmol/L) 1.50(1.24,1.64) 1.34(1.12,1.57) 1.46(1.19,1.72) H=3.550 0.170
HOMA-IR 1.28(0.85,1.57) 2.10(1.34,2.93) * 2.73(1.65,4.32) " H=35.182  <0.001

* 5 IRAL LA, P<0. 05;#5 EAT<4mm 41 H 3K, P<0. 05

2.2 BEALHERBUEREZNESE iAshH
R H R PO Bl R AE A AE O = D RE S UL 3R
2. i T2DM H H B IVST  Rest A Rest a”, Peak
a’ Rest SBP {H ¥ {2 & & T XJ 41, Rest E/A | Rest
e’ Rest SRe .Peak SRe . ASRs {H Y i A% T X BE2H

(P<0.05), 1 T2DM £ EAT>4 mm 415 T2DM £}
EAT <4 mm AL, Rest SRa W&{H DBP {H 2 & F
=, AGLS , ASRs i i Z B IL (¥ P<0.05), =4
ZIRHE AT E W LVEF 2 5 g1t
0.05), W&2,

FE (P>

®2 ZHAEMBEOHESHLE
JeHER T2DM 41
=] XHRZH (n=44) Siiti P
EAT<4 mm(n=51) EAT>4 mm(n=41)
EAT(mm) 4.00(3.00,4.75) 4.00(3.00,4.00) 6.00(5.00,7.00) “* H=78.872 <0. 001
IVST(mm) 7.50(7.00,8.00) 8.00(8. 00,10.00) * 9.00(7.50,10.00) * H=16.544 <0. 001
LVPWT(mm) 7.00(7.00,8.00) 8.00(7.00,9.00) 8.00(8.00,9.00) * H=10. 619 0. 005
MAPSE ( mm ) 15.94(14.92,17.00) 16. 04( 14.97,17.00) 16.00( 15.00,16. 45) H=1.598 0. 450
TAPSE ( mm) 23.02(21.00,25.00) 24.00(22.78,26.00) 23.26(22.00,24.33) H=3.931 0. 140
Rest EDV(ml) 66. 00(56.00,75. 00) 72.00(57. 00,80. 00) 62.00(53.50,70. 50) H=6.001 0. 050
Rest ESV (ml) 25.00(20.25,28.75) 26.00(21.00,30. 00) 24.00( 19.00,27. 00) H=2.407 0. 300
Rest LVEF( %) 0.62(0.61,0.65) 0.64(0.62,0.67) 0.63(0.60,0.65) H=2.537 0.281
Rest E (cm/s) 0.75(0.64,0.82) 0.72(0.59,0.81) 0.68(0.58,0.81) H=1.701 0. 427
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JCAEAR T2DM 41
iH YR (n=44) Giitm P
EAT<4 mm(n=51) EAT>4 mm(n=41)

Rest A(cm/s) 0.70+0. 18 0.82+0. 18 0.88+0.20" F=10.525 <0. 001
Rest E/A 1.16(0.84,1.34) 0.86(0.69,1.05) * 0.77(0.68,0.94) * H=19.920 <0. 001
Rest e’ (cm/s) 0. 098:£0. 024 0.0850. 021" 0.078+0. 021°* F=8.841 <0. 001
Rest a’ (em/s) 0. 089+0. 017 0.109+0. 017 * 0.110+0.015* F=22.191 <0. 001
Rest s” (em/s) 0.090(0. 071,0. 105) 0.090(0. 080,0. 110) 0. 085(0.078,0. 100) H=3.043 0.218
Rest E/e’ 7.18(6.45,9.16) 8.50(7.00,10.67) 8.83(7.38,10.86) * H=8. 699 0.013
Rest GLS (%) 20.00( 17.13,21.00) 19.00( 17.00,21. 00) 19.00( 17. 00,21. 00) H=0.610 0.737
Rest SRs (s-1) 1.03(0.91,1.13) 1.07(0.97,1.17) 1.10(0.95,1.19) H=0.913 0. 634
Rest SRe(s-1) 1. 3620. 43 1.19+0.37" 1. 14+0.32" F=4.157 0.018
Rest SRa(s-1) 1.02+0. 21 1.12+0.23 1.23£0.28*" F=17.569 <0. 001

iz gl )5 B %)
Peak EDV (ml) 59.00(49.25,68. 50) 63. 00(54. 00,73. 00) 60. 00(50. 00,67. 00) H=1.743 0.418
Peak ESV (ml) 13.00(9. 00,15. 00) 12.00(9. 00,15. 00) 13.00( 10. 00,15. 50) H=0.387 0. 824
Peak LVEF( %) 0.79(0.76,0. 82) 0.80(0.76,0. 84) 0.78(0.76,0.81) H=3.282 0.194
Peak E (cm/s) 0.99(0.87,1.16) 0.96(0.75,1.09) 0.95(0.79,1.08) H=3.382 0.184
Peak A(cm/s) 1.00(0. 83,1.16) 1.10(0.83,1.21) 1.14(0.93,1.29) H=5.220 0.074
Peak E/A 0.95(0.79,1.30) 0.84(0.71,1.11) 0.82(0.74,1.03) * H=7.552 0. 023
Peak e’ (cm/s) 0. 125(0. 100,0. 150) 0.105(0. 095,0. 125) 0.105(0.095,0.125) * H=8.544 0.014
Peak a’ (em/s) 0. 120(0. 110,0. 140) 0.150(0. 130,0.170) *  0.140(0.125,0.165) * H=13.692 0. 001
Peak s” (cm/s) 0. 133(0. 110,0. 159) 0.130(0.110,0. 160) 0.130(0. 105,0. 145) H=2.050 0.359
Peak E/e’ 8.04(6.96,9.89) 8.30(6.93,10.08) 8.70(7.17,10.63) H=1.755 0.416
Peak GLS (%) 24.00(21.00,25.75) 22.00(20. 00,24. 00) 21.00( 18.00,23.00) * H=13.854 <0. 001
Peak SRs (s-1) 2.06+0. 25 1.92+0. 40 1.78+0.31° F=8.055 <0. 001
Peak SRe(s-1) 2.44x0. 54 2.2240.51" 2. 14+0.56 F=3.567 0. 031
Peak SRa(s-1) 1.62(1.34,2.16) 1.67(1.50,2.43) 1.77(1.30,2.23) H=1.598 0. 450

K
AE(em/s) 0.26(0.16,0.40) 0.23(0.07,0.38) 0.26(0. 14,0.40) H=1.812 0. 404
AA(em/s) 0.30(0.20,0.38) 0.24(0.11,0.36) 0.23(0.09,0.38) H=2.642 0.267
Ae’ (em/s) 0.025(0.015,0. 044) 0.025(0.010,0. 045) 0.030(0.015,0. 040) H=0.310 0. 856
Aa’ (em/s) 0. 035(0. 020,0. 050) 0. 035(0. 020,0. 060) 0.030(0. 020,0. 048) H=0.367 0. 832
As” (em/s) 0. 045(0.030,0. 055) 0. 040(0. 030,0. 060) 0.035(0.025,0. 048) H=3.126 0.210
AE/e 0.36(-0.61,1.41) -0.32(-1.60,1. 13) -0.26(-1.94,2.02) H=3.066 0.216
AEDV (ml) -6.00(-15.00,4.00) -8.00(-14.00,1.00) -4.00(~-11.00,4.00) H=0.807 0. 668
AESV(ml) -12.00(-15.00,-9.00) —13.00(~17.00,-7.00) —11.00(-14.00,-6.00) H=2.647 0. 266
ALVEF(%) 0.17(0. 14,0.19) 0.16(0. 12,0.20) 0.17(0.12,0.19) H=0.385 0. 825
AGLS(%) 4.01£2.93 3.00+2. 60 1.48+2.69"" F=9.201 <0. 001
ASRs(s-1) 1.010.28 0. 86+0.37* 0.70£0.29"# F=10.010 <0. 001
ASRe(s-1) 1.08+0. 40 1.030. 52 1. 000. 52 F=0.260 0.771
ASRa(s-1) 0.59(0.40,1.13) 0.64(0.40,1.23) 0.53(0.16,0.90) H=3.076 0.215

# 5% IRAL A, P<0. 05;#5 EAT<4 mm 4 H#K, P<0. 05
2.3 FiER T2DM Al KEBREZR EAT 52 B/ (K 2),4F 25 Rest SRa £ IEM 3¢ eGFR 5
EgERIEXE ST AL E spearman B Rest SRa 274K  EAT JEE HbAlc 5 AGLS 211
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FHSE  EAT R AF#S R W L5 ASRs S M 3¢ eGFR 5 ASRs R IFHI,
EAT

Age
BMI
neck

waist

waist/hip
NTproBNP
hsCRP  -0.037 -0.021 -0.088 0.025 -0.062 0.045 0.1

0.12 0.15 -0.16 -0.16 -0.1 -0.06

-0.12
HbAle 012 0.6 019 -0.046 0.02 -0.0520.0092 -0.13 -0.095
Insulin -0.062 w -0.15 0.15 0.003 0.044 0.11 -0.057
Cr -0.018 -0.056 0046 0.19 017 -0.11 -0051 0.1 -0.13
e¢GFR 0.073 00097-0066 <0.037 0.11 -0.048 0.11 1
Glu 0.054 0.26 004 -0.11 007 0032 0.13 .0085--018 -0.058 0.2]
TC 014 -0.094 0052 -0.14 -0.14 -0.14 -0.18 -0.068 -0.062 0.19 0.0025 -0.067 0.085 0.044
TG 019 013 -0037 017 0.2 013 0.09% ﬁ 016 02 019 0022 0.037
LDL-C 0.2 0.032 0.046 -0.064 -0.045 -0.084 -0.096 -0.]; -0.016 0.26 0012 0.037 003
HDL-C 0072 - -0.04 -0.16 - -0.15 - 0.14 -0.15 -0.11 -0.099. 0.072
HOMA-IR = 02 -0.14 -0.049 0.-2'1 -0.13 0.18 0.085 -0.078 0.16 0.11 JUEEN -0.13 0.17
restSRa 015 -0.064- -0.04 -0.067 -0.032 0.0098 -0.07 -0.16 0.13 0.014 -0.064 ‘@
AGLS 0.019 -0.063 -0.13 0.022 -0.083 -0.051-0.0027 0.11 t% 0.043 -0.019 -0.0I_l -0.034 -0.058 0.021 -0.0027 -0.11 0.035 "
‘7-0.091--()]6 -0.03 -0.17 -0.066 -0.1 0.24 -0.0027 0.11 0.027 0.13 0.047 -0.077 -0.12 I peak DBP
peak DBP 0.0095 0.14 -0.053 0.14 0.22 0.15 -0.031 0.038 0.0047 -0.024 -0.037 002 0.17 -0.014 0.018 -0.024 -0.029 0.064 0.093 -0.097 -0.17

ASRs 0.031

B2 FiER T2DM AEEWESHS —RIERTEMHEAERB (AEARENARBRTEATEZ ANMHEAXE, Ehaai
REMXK, BEBRERHLMEX) = P<0.05

2.4 ZLEMEIESH ¥ AGLS, ASRs Rest  MISZAHISE (£ 3) ; EAT B IR G i 72 B B L | Rest
SRa 43 S hy PRI AR 55 44 38 22 S0 4 M I ) e A 7Y ESV 1.5 ASRs BT AH G (3% 4) ; EAT AE % Rest
WIERAR R R G, A EWAAE R R AR, GLS 55 Rest SRa 7 AHE, L3 5,
EAT 4FE#» HOMA-IR .Rest GLS  Rest s 5 AGLS 1Y

F3 SREEEANMFHERRTES ACLS 2 HHMIEXHE

.- RARMEAL Z AL FREfL R AL . » 0500 CI
B SE B

EAT -0.373 0. 146 -0.236 -2.552 0.013 -0. 664~ —0. 082
Sex -1.298 0. 602 -0.237 -2.154 0. 034 -2.498~-0. 098
Age -0.001 0.035 -0.003 -0.031 0.975 -0.070~0. 068

BMI -0. 146 0. 085 -0.162 -1.721 0. 089 -0.314~0.023

Rest SBP -0.020 0.017 -0.115 ~1.159 0.250 ~0.053~0.014

DB duration 0.016 0.055 0. 030 0.301 0. 764 -0.092~0. 125

HbAlc -0.326 0.265 -0.119 -1.231 0.222 -0.853~0. 201

NTproBNP 0. 001 0. 002 0. 087 0. 904 0.369 -0. 002~0. 005

HOMA-IR -0. 067 0.017 -0.349 -3.859 <0.001 -0. 102~ -0. 033
Rest GLS -0.577 0.110 -0.547 -5.228 <0.001 -0.796~-0. 357
Rest E/e’ -0.018 0. 102 ~0.020 ~0. 180 0.858 -0.222~0. 186

Peak ESV -0.036 0.043 -0.085 -0. 846 0. 400 -0. 121~0. 049

Rest s” 16. 424 7. 400 0. 206 2.220 0. 029 1.686~31. 161

AHR -0.010 0.015 -0. 065 -0. 683 0. 497 -0.039~0.019
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£4 STHEEEMTIBERRTES ASRs Z HHMIIEX Y
o E NS FRUEAL R L l » o
B SE B
EAT -0. 040 0. 020 -0.204 -2.064 0.043 -0.079~-0. 001
Sex 0.079 0. 098 0.114 0. 804 0.424 -0.117~0.274
Age 0. 001 0. 005 0. 036 0.299 0. 766 -0.008~0.011
BMI -0. 006 0.013 -0.051 -0. 445 0. 657 -0.032~0.020
Rest SBP -0. 004 0. 002 -0.204 -1.921 0. 059 -=0. 009 ~0. 000
DB duration 0.015 0. 008 0.222 2.056 0. 043 0. 000~0. 030
waist/hip -1.422 0. 671 -0.218 -2.119 0. 038 -2.760~-0. 084
HbAlc -0. 036 0. 036 -0.103 -1.002 0. 320 -0.106~0. 035
NT-proBNP 0. 000 0. 000 -0.071 -0. 676 0. 501 -0.001~0. 000
HOMA-IR -0.001 0. 002 =0.042 -0. 440 0. 661 -0. 006 ~0. 004
eGFR 0. 005 0. 004 0.178 1. 490 0. 141 -0.002~0.012
Rest s~ 1.852 0.998 0. 185 1. 855 0. 068 -0.138~3. 841
Rest LVEF —-1.442 1. 146 -0.170 —-1.258 0.213 -3.726~0. 843
Rest GLS -0. 004 0.016 -0.033 -0.278 0.782 -0.036~0. 027
Rest E/e” 0. 001 0.014 0. 008 0. 061 0.951 -0.028~0. 030
Rest ESV -0.013 0. 006 -0.290 -2.054 0. 044 -0. 026 ~0. 000
AHR 0. 004 0. 002 0. 185 1. 817 0.073 0. 000~0. 007
£5 STEUEEESMBEREITES Rest SRa 2 B HIM I8 X
i RARMEAL R B FrREfL REL . » 9500 CI
B SE B
EAT 0. 030 0.014 0.200 2. 064 0. 042 0.001~0.058
Sex -0. 004 0. 062 -0. 009 -0.072 0.943 -0.128~0. 119
Age 0.011 0.003 0.371 3.215 0. 002 0.004~0.018
BMI 0. 003 0. 008 0.041 0.418 0. 677 -0.013~0. 020
Rest SBP 0. 002 0. 002 0. 155 1.484 0.142 -0.001~0. 006
DB duration 0. 005 0. 005 0.102 0. 967 0.336 -0.006~0.016
HbAlc 0. 001 0. 025 0. 005 0. 048 0.962 -0.049~0. 052
NT-proBNP 0. 000 0. 000 -0. 070 -0. 692 0. 491 0. 000~ 0. 000
HOMA-IR -0. 000 0. 002 -0. 005 -0.056 0. 955 -0.003~0. 003
eGFR -0.001 0. 003 -0.035 -.0302 0.763 -0. 006 ~0. 004
Rest GLS 0.034 0.010 0.338 3.207 0. 002 0.013~0. 054
Rest E/e” -0. 003 0.010 -0.033 -0.282 0.779 -0.023~0.017
3 itig febR , T w3 s 220 E AT Ik Dy g 32 5 AR

AW B R B . JOREAR A T2DM A 1
EAT JE 3 i 35 THE T2DM X BR4H | 3Bl 5 AR 18 4
D IRy 2SN T N =¥ S (| AW [ (=1 194
RO AR RESEUG |, EAT R 5 42 2 0045 T AE it
HAEIR( AGLS | ASRs) 2l 37 1 A7 5C, 5 &7 i D hg
Z4(Rest SRa) M7 IEAHSG, LiRZ5 LT, 7F
AP B AEIR A9 T2DM 35 R EAT A9 20T AE
ELXFC LTI RE 458 2 N JCIR A5 T A W4 D) e it 2%
FEHE T ORFIR N

LVSRa &5t 1k 76 b7 W 4 10 0 25 BE A 3 2R 1

EERAS . M0 WLRA st PE T e 5 8T ok R M e B a2
FRLRE, 2200 By AR B P 1 i A 4 DA 4 5 IR A5 1) 0 ==
FoB X PRI R 1) B 46 T B4 LVSRa U
TR, EAT A9 5R B 1 5 ] A m 1 £ 52 | i
L LA SOV S M O LI SE 1 | B A i 2 3 — AR Az AL
Tl IR R 22—, AHFEEH, RO A PR 4T
KR EAT 5 Rest SRa f7A7E {0 3 8K  (HE 24 &
LMk IR A | 28 N T 22 AE I3 3h 7127 AR
febr EFTIRE S LA D E DI e 2 ER KK IE G,
EAT JEE 5 Rest SRa 27 B IEAH G, X—25 1
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W] EAT 55 Rest SRa 22 [H] %) L 5 S I AE ] 5 (1) AL
A AT T AR TR 2 R R T HE R L I | A
Pl KO B B0 2 M 48 D RE S A IE R T RE TR
W5 EAT 42 K &7 sk D REZ A1 5, HoAr sl i )2
T 38 HAR N fE 35 T EAT X} i 8. LVSRa [T 5%
M, 222748 i M OE kiR 2« & )5, EAT Xt
Rest SRa 20 37 o kA5 DA 2E

1Eiz 8 7 faf 8 70 3 B AL P 18 (2 Bh R
AGLS ,ASRs N, 278 EAT>4mm WAHFTE B %
(.0 I 4 D) e 6 & 52 0t 328 3l I I B SR 0 I3
it A 7755 e o R LA R AR SR, T 4
AR IO A B T WA W R AR B AR R X
B0 (L 4 it 5 S AR DI RE N B o IX Pl
FAEE EAT 095 BEAE BRAE FH 2 DA O, 345 L)
REJCIMGY EAT 1] BEil I 25 Whis A%, BB i R M
£ it DXL U 1 DXL 6 9 %) 22 AR 0 T R o, L
P40 O LA M 2y B I 02 32F 18] 5 £F 4k Ak, DT 61 53
OMEE PR N B AR . Zoc A HT
HE— 48R B EAT b, AR R s ks 25 7 7
WIThBER % AR HOMA-IR 5 A GLS i ~7 A1 56 ; 5
5 ASRs P AH G ; 4R I% 5 B SRa Tl ST A G,
XS T I E TOWE PRI O WL S I I R ) B 4t
FRMAY EEFEZNEILFRI AR, A0t
FEIR KL EAT >4mm W 21 78 W5 (H 12 3l i &F 5K 38
B, X AT RE S EAT A G AY LA P9 B2 D RERR A5 | o0 ik
fEf B it K [ E ML TR R 0 g ok, 4
EL AN R A= e A2 SR NN K= i

ARHFFE K B, 7E 2278 s A IE AR £ OE T R
Sy AT PO PERAC R JE RO 0E 3 fiE R H A TR 4%
PR 2 S B PR i 5 A SRs 521 7 1F AH 56, % 45
5B R T0URAAH B, W R e s R 1% 70 T S i) )
REBY 5 =22 B3 A DG 174 JHL At o 5 R 2 (o o 7™ ) R
S ZAPT R 0 P R RR D7 B i 25 A O IE
TiRe) rfl 5 s E . HOARDF 58 9 A 19 T 9E R
T2DM B, Rl B B K HLRE WS it 52 IF 52 i £
Tf B AR, PRI T — AN A XTI 32 1 9 adE
[ELONIE DN I YN 51 AW D IR TN (ORI
WL, FTRE S T et i AR 9k 58 4 A P 4 38 R P AR
FEMEALE] , X — A 5 485780 v g ) ZEHR L, PPk
HEJHE AR 2 5 ASRs BITAFE I T xF 1, 42
ANTATHENE PRI O WL () 2R o AR 52 3 i 7™ o
FREE (1 HOMA-IR | B Hb &5 F Bt ) T R b R 4l 1
o R[] 6T O FIL VST 47 £t 5 1 D B3t 58 4 FH O 2R L
FERSCHE

Nesti' ' 257E 72 il JCAE IR T2DM 35 & 72 4
fatEX] B TP ESY EAT X0l B BE B 520, & 30

S E BRI AR 25 2026 45 7 A5 23 &5 4

EAT R, e S Wi it 25 ( AS) D i 5AHT T &
LAY EAT 3855 Wi fith 25 A s B — 350, AR 908
EAT B{EZ R 4 mm, 5 K5 0F 58 % F B IG A8
(5 mm) AH3E, B0 S7 B0 A 16 5 BEAEAF 58 f EAT
B R0 WEAR I KU A 2 0 A WL s ARAE S 17

AHEGE R TCREIR T2DM 2 .0 145 KU B4
SYIEERAE T I TR AR Y S AR AR R B AR B
EAT JEEE (LA 4 mm Sh 58 B{E ) TR —Fh & iy
7O B P 0 A T B, T T U0 T B A A T
FEZ A AN DT S B0 L4 55 12 174 7 00 1
e ORBFIEE RN T 0 WE T RE A A TEARL , R
T B S T R AR S BUR AL, R BR AT
(A H AR A EL A T s 4 I DR T A B, 3 48 X
T EAT B4JE A JCREAR T2DM | N % Bk — T
ATEAG LU BE D) BE A 2 R A . BT X EAT g #4155 7l
F1A) T SR %, B 5 5 £ 0B s L R EL A 0 I
AR B 25 ) (el - F A MR P R G2 2 71
il g v IBE R A IK-1 32 (R sl 7, BE AR ST IE
SEHAT D EAT JREE ) | LA RGE i A 1% 7 20T T
TR AR R 105 07 7 (3 53 I 5 40 At T T 2R 25 9 IR AT
FEAI EAT JEERES) ), nREAG Bl T 4E 2% sl 790 55 4 IR
ORI & A5 R, ARk 5 2T IEE NS IF5%
RIAIE EAT shZ 48150 D) B AR S IR 5.2
[ SCHK , It — SRR EXT EAT WL MBI T RE &
MR R R 1RO D RE At 2 B T

AT 5y BR M7 T - OFEAS 51 A XA/,
RRL T 1 — 20 XX RAL N EAT JREE 64743 2 08T,
WL A Fof SR RURE | 22 rhuds By RITIE P A S BF 5%
LRI, QAT R M L T AL E
B REDN i EAT JEERE %46 b FRE S W R B IR i DL
B TE R 58 RO AN B R 1D 1 B AR R, %
Ik SRR S ( B ETA AR EAT fb &4 ifE)
DA R A S A 5T K A7 e bR 3 ik i 7
sERIR Bk CT 145 BG4l T2DM 58 25 1Y eIk 3
KT B BT A A AL R 3 2 58 A T R B
PR Rz Bl i I R AT HERR il 3 32 FRAH G Y
JEE AR B KB . @RS ARAN T2DM 3 5
EAT AHEHIBE D7R 7 R A2 R 7K 7 R Be ik — 25
PRUTHVEAE ) 73 F A= 2 WL

g b FEJCIE R T2DM B35 EAT JE >4 mm
AR SRR 1 B AT K T e A A 1 el A K is i s
it & DI RE B35 2 M WAL R bR i, T AE =
DI Re it & U A PR s £ 3 I PO LA A5 | - 40
O I A7 AR, S 1) AR R I, JE DAAR IR EAT 7
W PRI S I PR 2O L 1) i B A% 3P Ay v B4 I PR AN ML
Il PRXTTCHE IR T2DM 35 T J& EAT i kil , AR
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