2021,37
(12):1111—1116

15 R O MiL 585 955 44
Journal of Clinical Cardiology(China) e 1111 -

W A5 2

— YR B A7 38 BE R PO QIS IR 3R 2 B0 R
B/ =S A5 M) HE Y 52 e~

ZmWHE KA KEKR ATE KR

(FEZE] B0 HUE 5 O 3h B = 48 BE 208 B BRI 2 BUBEFRAS (T2DMD B3 1Y 22 = 451 R DI BE
R AR 1 R 2 AT 5 e 2 5 B S5 A RN D BE . 773K 150 B4 Z 357 0 T2DM B3, 34 JRAR i PR 28 45 il A 175 4 40 b
DM1 41 (0 AR B = dilA 2,35 i) .DM2 24 (1~2 AR Z 456 R, 62 6i) . DM3 41 (=3 MR H £ iE
HIAREE.53 B, IR 40 FIEEE R EHE N X IR . A I AT HLUE RO 3 B R = 4E BT S8 B BB AR A
FRIBUH IR 75 0 8 (RN A2 S 3 AR G 1 B AR (GLS) L HE A [B] J8) 1 ZF (GCS) 3% {4 1 AR N AR (GAS) F13E 1A A% 1) o] A8
(GRS), &R 5% R4 i . DMI1 4K ¢ E/A /N3 P<<0.05) . E.E/ed K (35 P<<0. 05) ; DM2 4 B =
BEJE B (RWT) 3 (P <<0. 05) , DM3 41 1) RWT K A= % Jii 2 48 0 (LVMD ¥y B 8 34 i (3% P <<0. 05) ; DM2 4111
GLS FEAIL (P <C0. 05) ,DM3 41 ) GLS.GCS.GAS.GRS #J B & &AL (38 P<C0.05), £ IuZ ¥ BIH 43 #r &, BMI
5% % GLS.GCS.GAS.GRS(B=—0.183,—0.278,—0. 258, —0. 312,44 P<<0. 05)fF7E W WA M & k. £ 8.
7E T2DM 35, AR B R 4% R 45 & A A2 25 8 9K T AE R 1G5 4R a5 B0 28 3 1 R 46 19 £ o7 38 0 5 22 &5 30 4 Rl
GRUIRERRANA 6.

(XA =568 A ZEYIR8;2 B RE ; C

DOI:10. 13201 /j. issn. 1001-1439. 2021. 12. 009

[(HESHES] R542.2 [XEkFRERB] A

Association of metabolic factors with left ventricular structure and function in
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Abstract Objective: To evaluate the left ventricular structure and function in type 2 diabetes mellitus using
three-dimensional speckle tracking imaging and to study how metabolic factors impact left ventricular structure and
function. Methods: A total of 150 patients with type 2 diabetes with different degrees of metabolic factors were di-
vided into 3 groups: DM1 group(0 poor controlled metabolic factors. n=35), DM2 group(1—2 poor controlled
metabolic factors, n=62), and DM3 group(=3 poor controlled metabolic factors, n=>53). Other 40 healthy vol-
unteers served as controls. Conventional echocardiography and three-dimensional speckle tracking imaging were
performed. Conventional echocardiographic measurements and left ventricular global longitudinal strain (GLS),
global circumferential strain(GCS) , global area strain(GAS), and global radial strain(GRS) were obtained. Re-
sults: Compared to the control group, e and E/A were decreased, while E and E/e” were increased in the DM1

group(all P<C0.05), the relative wall thickness(RWT) was increased in the DM2 group(P <C0.05), the RWT
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and left ventricular mass index (LVMI) were significantly increased in the DM3 group(all P<C0.05), GLS was
decreased in the DM2 group (P <C0.05), while GLS, GCS, GAS, and GRS were significantly decreased in the
DM3 group(all P<C0.05). Multivariable linear regression indicated that BMI was independently associated with
GLS, GCS. GAS, and GRS(=—0.183, —0.278, —0.258, —0.312, all P<C0.05). Conclusion: In patients

with type 2 diabetes, only left ventricular diastolic function impaired in patients with metabolic factors are well

controlled. The increasing burden of poor controlled metabolic factors is associated with structural and functional

impairments.

Key words three dimensional speckle tracking; left ventricular function; type 2 diabetes; metabolic
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Table 1 General clinical data BlIC%) x+s

S XiF BR AL (40 1) DM1 41 (35 #i) DM2 41 (62 i) DM3 41 (53 #i)
i/ % 6449 6448 658 658
PER 20(50.0) 18(51.4) 30(48. 4) 26(49. 1)
T/ A — 10£6 11£7 12+8
BMI/(kg * m ) 22.264+1.63 22.8941.78 26,4242, 15"% 28,4441, 8192¥
W45 & /mmHg 115+6 12048 13241102 142416029
# K JE/mmHg 76410 7748 7941002 8241102
LDL-C/(mmol « L™1) 2.6040.79 2.5840. 65 2.8540, 74V 2.8340. 6892
HDL-C/(mmol « L") 1.69+0.15 1.77+0.18 1.98+0.19" 2.0+0. 15"
TG/(mmol « L™1) 1.5040. 28 1.640.16 1.5840.17 1.7440. 19V
22 WM AE/ (mmol « L) 5.4240.61 6.0420.57 6.7940.67" 7.540. 53029
HbAlc/% 5.8240.48 6.100. 46 7.3441, 3202 8.04-1. 53"
HH R — - 10¢16. 1) 24(45.3)
YR

XUIE R W 25 — 23(65.7) 40(64.5) 33(62.3)

TZDs 22l — 6(17.1) 5(8. 1D 9(16.9)

Tl DR 2 e 24 — 3(8.6) 10(16. 1 10(18. 9

o B A A ) — 7(20.0) 7(11.3) 9(16.9)

Jie i & — 8(22.9) 29(46. 8) 26(49. 1)

B A2 {A% B ¥ 741 — 5(14.2) 13(20. 9) 12(22.6)

ACEI — 7(20.0) 24(38.7) 19(35.8)

ARB — 11¢31.4) 20(32.3) 25(47.2)

545 BT ) — 10(28.6) 21(33.9) 19(35. 8)

FI R — 14(40. 0) 24(38.7) 30(56.7)

T35 — 30(85. 6) 41(66.1) 39(73.6)

HDL-C: = % B i 85 (A R B2 TG Bl =g s ACEL: 48 Bk Z L0 &7 ; ARB. M8 Bk R 11 A, 55
M A&, P<0.05; 5 DM1 41 4,2 P<<0. 05; 5 DM2 41 L #& . » P<<0. 05,
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Table 2 Comparison of echocardiographic measurements

rts

BH X B 2H (40 1)) DM1 £H (35 i) DM2 £H (62 i) DM3 £ (53 i)
LVMI/(g+m %) 83.30+11. 80 84.68+13.31 86.8214. 31 90.69+17. 77"
IVS/mm 10.1941. 32 9.8741. 42 10. 4341, 82 11.2041. 74"
LVEDD/mm 44,7542, 24 44,8043, 12 45.8943. 86 46. 34744, 51
PW/mm 9.4241.31 9.5141.19 10. 1141, 54" 10.8141.63"
RWT 0.3740.03 0.3840.05 0.4140.05"? 0.4440.07"2%
LAVI/(mL » m %) 26.6346.1 26.5245.8 29.1247.12" 32,7143, 48999
E/(cm s Y 89.32+17.31 80.67+18. 64" 80.75415. 58" 70. 93414, 722%
A/(em s D) 60.24+16.01 78.95419. 21" 85.3219. 107 86.03+£20. 1499
E/A 0.92+0. 36 0.90+0. 27" 0.8140. 23" 0.8740. 17029
¢/(ecm s ) 8.41+2.51 7.2341.52" 6.8241.70"% 6.5441. 8029
E/e 8.12+1.86 10. 4542, 62" 10. 7342, 62" 11. 2543, 72099
2DEF/ % 65.3446. 53 65.2346.75 64.3846.45 64,6345, 68
GLS/% —19.13+1.75 —18.2742.21 —16.57+2. 35" —15.264+2. 61029
GCS/ % —19.8043. 32 —18.79+3.27 —18.4543.81 —15. 4344, 35029
GAS/% —30.2643.07 —29.734+4.13 —28.91+4. 28 —26.66+4. 76727
GRS/ % 53.13+9.3 51.34+7.25 50.15+7.02 40. 37410, 69V

IVS: ZF 8] [& )2 B s LVEDD.: 2.0 E &7 ik KW N #8; PW . J5 BEJE B,
0.05;5 DM2 41 b3 . P<C0. 05,

XA R, P<<0.05; 5 DM1 # [b#,” P <
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Figure 1 GLS,GCS,GAS,GRS and bull’s eye map of a patient in DM2 group
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Figure 2 GLS,GCS,GAS,GRS and bull’s eye map of a patient in DM3 group
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Figure 3 Correlation between the number of poorly controlled metabolic factors and LVMI,RWT,GLS,and E/¢
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Table 3 Univariate linear regression analysis of metabolic factors and left ventricular global strain

e GLS GCS GAS GRS

B1H P 1A B1H P 1A BAH P 1A B1H P 1A
Wi i —0.271 0. 052 —0. 254 0. 042 —0. 311 0.003 —0.262 0. 042
BMI —0.282 0.001 —0.283 0.012 —0.259  <C0.001 —0. 311 0.002
HbAlc —0.681 <C0.001 —0.672  <<0.001 —0.665 0. 005 —0.661 <<0.001
LDL-C —0.322 0. 001 —0.291 0. 006 —0.353  <C0.001 —0.376 <<0.001
HHAR —0.341  <C0.001 —0. 101 0.050 —0.307  <C0.001 —0.232  <<0.001
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Table 4 Multiple linear regression analysis of metabolic factors and left ventricular global strain

R GLS GCS GAS GRS

B1H P 1A BAH P 1A BAH P 1A B1A P 1A
W4 He —0.112 0.253 —0.112 0.261 —0.186 0. 442 —0. 049 0. 664
BMI —0.183 0. 001 —0.278 0.012 —0.258 0. 005 —0.312 0. 047
HbAlc —0.144 0.120 —0.132 0.235 —0.342 0. 684 —0.364 0.632
LDL-C —0.069 0.186 —0.502 0.612 —0.011 0.095 —0. 341 0. 068
HHR —0. 101 0.094 —0.214 0.132 —0.103 0. 241 —0.109 0.175
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