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[ Abstract )

techniques for the early evaluation of subclinical left ventricular (LV ) systolic function in patients with type 2 diabetes mellitus

Background In recent years, studies have demonstrated the use of ultrasound speckle tracking
(T2DM ) . In addition, long—term exposure to hyperglycemia severely damages the microvascular system. However, the
interaction between diabetic microvascular complications and subclinical LV systolic function has not been fully understood.
Objective
in patients with T2DM. Methods

the First Affiliated Hospital of Air Force Medical University from June to December 2021 were selected in the cross—sectional

To investigate the relationship between subclinical LV systolic function and diabetic microvascular complications

A total of 150 patients with T2DM who were admitted to the Department of Endocrinology,

study and all underwent conventional echocardiography, pulsed tissue Doppler echocardiography and two—dimensional speckle
tracking echocardiography (2D STE ) . The 2D global longitudinal strain ( GLS ) of LV was obtained to assess the subclinical LV
systolic function. Diabetic microvascular complications were defined as combined diabetic retinopathy, diabetic kidney disease
or peripheral neuropathy. The subjects were divided into the T2DM alone group ( T2DM alone group, n=76) , the T2DM with
1 complication group [ T2DM+C (1) group, n=37] and the T2DM with 2 to 3 complications group [ T2DM+C (2 to 3)
group, n=37] according to the cumulative number of microvascular complications. The general demographic characteristics
and biochemical indices of patients in the three groups were compared. The relationship between microvascular complications and
subclinical LV systolic function was assessed by using Spearman correlation analysis and Logistic regression analysis. Results
GLS was lower in the T2DM+C (1) and T2DM+C (2 to 3) groups than in the T2DM alone group ( P<0.05) . Spearman
rank correlation analysis showed that the number of diabetic microvascular complications involved was negatively correlated

with GLS (r=-0.349, P<0.001) . Logistic regression analysis showed that after adjustment for multiple factors of gender,
age, duration of diabetes, hypertension, glycosylated hemoglobin, fasting glucose, blood creatinine, heart rate, urinary

microalbumin, and LV fraction shortening, GLS was decreased in the T2DM+C (1) group ( OR=0.744, 95%CI ( 0.601,
0.920) ] and the T2DM+C (210 3) group [ OR=0.707, 95%CI (0.525, 0.952) ] compared with the T2DM alone group
(P<0.05) . Multivariable Logistic regression analysis based on hypertension stratification showed that after adjustment for the
same confounding factors described above, diabetic microvascular complications remained independently associated with reduced
GLS [ with hypertension: OR=0.556, 95%CI ( 0.321, 0.963 ) ; without hypertension: OR=0.739, 95%CI (0.558, 0.979) ,
P<0.05]) in T2DM patients with or without hypertension. Conclusion The LV systolic function may already be impaired in
hospitalized T2DM patients with diabetic microangiopathy. The increased number of microvascular complications involved was

closely related to subclinical LV systolic dysfunction, independently of hypertension.

[ Key words] Diabetes mellitus, type 2; Diabetic microvascular complications; Global longitudinal strain;

Subclinical left ventricular myocardial dysfuction

+4413-

2 AUBEIRIG (T2DM ) J&—Fpig ok, JEfe et £
RGP, CRCN HATE RMASE DA RS, AT
AT, #2030 4F, AERBERON R K TR
10.2% (5.7842) , WEIRFHRCNES 7 KBETIEP .
Herbs IS SRR PRI AR O R AL T R ) F2 i
A, &1 BB R R LT 44%, 5 T2DM fR &L
TOH 52% 2, HE A ATRE & A TR RO E S BEZ 45 B
Bto AN, KIWNZER T &I &7 E i E 4 Bl
ERG, WAFHOERNE . LI R AR A 200
A Xt BB A T I ALY A A v i KR, b
PRI B I A — e R B R T v OB AR SR 445
WS RE, SOomEEEEREY D Hb, LI
TR REFERG A AFAE BRI DAL (DCM ) B = fE
ENNERFFIAT 2 O STHFCR S
FUBE SO (STE) LB, 7EMRMEE LA
R s i AR, ONERR T &7k IhResz 4, Wi
IREZAR BRI AEAE 70 o o, O U AR Y i 13 A
(GLS) Bl UFSE S S e A0 28 W s PR LS 1) R 3
RS, A TR BA S L ETRE L SR, 1E

e E S % (LVEF) £ (= 50% ) B T2DM
T, A OB RO TN A I e 5 I R A2 O = Wi D
REAHOCHERIATR AR e E 2 . Pk, ADF5E B 12
BT LVEF = 50% 494 B T2DM B 304 7 &0 5
GLS VA I R ZE O IR AR DI REZ R OG 2 , AT Ky
A I UL A RS B G T2DM F 3 L0 I e VA B it
2%,

1 W&5F*

11 gt 4E 2021 4F 6—12 A T 4K K2
55— B R B 9 i EME BERY 150 f1) T2DM 3. gAA
bR (1) #76 ChE 2 BOBE RS BIG TR R (2020 4F
f) ) U0V T2DM 2R (2) RS = 18 %, M
BIABR;  (3) 5% STE Kts . HEBRbRiE: (1) HOR
HRDIRETTE (2 REAA JedCod s s At Co I 55 (3)
LVEF<50%; (4) W % J% / %F 5K J& >180/100 mmHg
(1 mmHg=0.133 kPa); (5).0Eis) ., SOOI,
(6) J=HEHNEE, B, (7) FFEEfL K™ &
TifeA4; (8) M LahEICEEE, —4E STE K%
TeiEs s (9) SBAETIL . YRS . AR 4



<4414+  hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn

TETE R R — e B B B By 2t (LS
XJLL-KY20222107 ) , FiA HBERIER .

1.2 W5k

12,1 BORMAE AR ARIE L PR BRI |
FrAEAEEE | b oo st . ARRTE AL WeHE R PR LA R
PR PIEI T L — Mokt RS & . R
BMI, BABURERIK 5 mL ke, i G028 Eb i 2 4G
PRIGHE AR, RBURGE A& A /U (UACR)
G5B NERIE IS (eGFR ) B CKD-EPI A5, %
FH4s A sh A3 B AL (Beckman 42 H 8142 1L 73 Hr AL,
BK-200; 4 000 r/min B5.{> 5 min, BJ02F42 22.5em) 16
W23 W s . BEAR M LT & R AR . it LI A ifi g
(R EE RS I EE (HDL-C ) | {5 B e 1 AR
[ (LDL-C) . BAHREEE . —=@EH ) S85hr. ik
B SCRA R R e H B AT 2 PG, SiET kIR
= 90 mmHg I / B4 = 140 mmHg "'

122 OfEEF BREMEGREH 1 AL8EE S
RS TR 3 [ R A O sl B A i R e T L xiik
B BE AT s R S0 ah L Bkeh A1 225 )
AR KA . AU FE A A ORI g . B I
Simpson X I ik A LVEF. bk i £ 3% i ORE 25 LU
FLEGERT, WL D5 2 M7 oK -7 10 1l 37 06 (i 1
(E) FNZE P 2 ARET oK e 0 M e e (B T (A ), BRI
E/A Wi, FIHAA S GBI AR E T4 A=
() B 0 £ 7 By 2 AT o e P I VB ()
T EE WE, G220 E&FikDge. Fek, RA
4k STE 1B A TG 44K ( PhilipsHealthcare, iE33
R, X518k, WiFEK 50~70 Wi /s) , X FE A
FUREB NI REIEA TR . 2 iy, JERIE SRR
K. fdiH QLAB 8.1 4N AR S kA7 B £k br . Rk
iU 2 IARE A IR IR, S35 AR DU . PRI A
ORI . B B ShikThREnaE AL,
VEF s B HUBROLR Y X3, AR R A 340 I JE 3 v 2
GO LR BE S . R 17 5B 4 As — R[] h 28
FAHIR P A BRI A 2 3 N0 3l 4T G — AR
A5, IR 3 N IEE R AR A GLS, B R
UG BT i 3 25 M HERRTES b o SR/ e i 1 5 vk
A 1 248 Rl B VTAR A HE UG RS T R T
fif B E G RGBS B0 T 43 B3RS

1.3 FHRE X

1.3.1  BERRE S EBR (DKD) izl " (1)
3~6 M H W 3k 20 2 REEPL UACR = 30 me/g 8K
& HE R = 30 mg/24 h ( =20 wg/min) ;5 (2)
eGFR<60 mL * min™' + (1.73 m*) " 454:3 > A LL I
T AT T — 0 B AT 2

132 BEREFEMZ%72E (DPN) gzl ' (1)
TEWE PRI 2 Wi B2 T 1 30 HE 58 Al 5 PR 5 | f o

C (1P Chinese General Practice

December 2023, Vol.26 No.35

2907485 (2) A7 DPN I IARAEAR (AnpRAS . 950 . Ik
SRR ST (JE9E . st . TR . BT
FRRIRSE ) AR 1 IHE ;s A TR AR, W) 5 Tk A
AR 2 WS T2l (3) fl LA E5 & A7
ALK ( Nicolet EDX, 35023) , F444 DPN 7 ; [
B (1) (2) 3¢ (1) (3) A2k,

133 BRBMMEDRZE (DR) gk 28 (hE 2
RO BIATER (2020 4ERR) ) 0, IFmARBEIRA}
[ TR P IR P B A A 23 SR DA A 2

Gi i A I & E 4% DKD. DPN 5 DR 2%
H (0~3 %) , 4> Ky8iali T2DM 40, T2DM £ 1 Fh sk i
BIRAELL [ T2DM+C (1) 41 ) F1 T2DM ff 2~3 Ffi fif
MA I KAELA (T2DM+C (2~3) 41 .

L4 Goiba R SPSS 26.0 A HEA TG H 400 H
FFEESHATTEERERA (2s) 38, Z4lEE
R BRI R 24500, 218 P LR A Bonferroni
s AEIERS A TR TERIL M (Py, Prs) FR,
Z 4 8] Fb 3% FH Kruskal-Wallis H #5565, 20 [6] 99 79 b 3%
K H Bonferroni #5555 THECFORIAMIX BR R, dLiEl L
R X K. R Spearman F AR 543 BT v VR B
PRI UL I & RE 5 GLS B i A G, SRAZ N ER
Logistic [F1H 73 A #R 505 R i il 87 51 &0 2 AR H 19
HOINS GLS PEA% B IV I PR 220> 28 WS 45 T RE 32 458 A0 ik 57
FSEHE. T EXHE RN FIEE, GLS AZaxE
e FR . DL P<0.05 NEFAGITHE X,

2 #R

2.1 —HEEN—BIERL, EREbR R AT
g4 N 150 ] LVEF = 50% f T2DM £, Hd 5 96 £
(64.0% ) , Zr 541 (36.0% ) ; 4F#5 18~85 %, 3
AR (53.5+13.8) %5 BEERANEE 0.08~28.00 47,
YRR RE (10,19 £7.23 ) 4F; Bl T2DM 44 76 1],
T2DM+C (1) 24 37 #5], T2DM+C (2~3) 1 37 #i.,

S BEER . ARG, REEEL, BMIL YK
ok, SHEE, =BEHW . HDL-C. LDL-C. IR
R, eGFR. I8 5K 2 L # mgu &l 5% (ACED) / M58
SRR AZ R (ARB) | B A2 ARBHWE . 5538 iE
BRI (CCB) | MhiT28. 80 - B a2 7
M3 (SGLT-2i) . —RRFELAKER IV #IHI55) ( DPP-4i) |
THOBUIR, R . B FE R, ERM SRR
X (P>0.05) o “HBEPERPIETE. O, ®ILEL
AR REHRIMLT B . SR . RILEF . DR
Fi. UACR tLE, ZREHE G FEL (P<0.05) 3 H
1 T2DM+C (2~3 ) HABEIRIINER . O3 IR &L A%
MLEF . FREGE I8 T . UACR ¥ T84l T2DM 4
T2DM+C (1) 41; T2DM+C (1) 41. T2DM+C (2~3)
LML . 2S5 I8 M & T sl T2DM 4, 257
Bt (P<0.05) , WE 1,



22 “HBFOMEESENEIEAALEK —4BRE
LVEF. f#f . E. E'. E/A [WE. E/E EE:, 2
S TG FE L (P>0.05 ), =2 BE A OB EL

A, GLS b5, ZR¥AEZITFEX (P<0.05) ; H
T2DM+C (2~3 ) 42200 ZE 4 35 0 BT 5.4l T2DM 4,

A BT84l T2DM 481 T2DM+C (1) 2H; T2DM+C (1)

2. T2DM+C (2~3) 41 GLS ik T-#4fi T2DM 41, 2% 5
PG (P<0.05) , W2,

2.3 OR[EDBE PRGN A IEH GLS Hh#g A 9F DPN
BER GLS S (1645+3.00) %, KT K& I DPN &
H (1915£321) %, ZR A% FFE X (1=5.232,

hitps: //www.chinagp.net  E-mail: zgqkyx@chinagp.net.cn ~ +4415-+

£ T & 4 3 DKD H % (1831+354) %, % % H
it 2 & X (1=2.059, P=0.041) ; 4 JF DR B &M
GLS Jy (17.15+3.54) %, A& I DR B E M GLS K
(18.14+£3.36) %, M# L 2E R IG a8 L (1=1.244,
P=0215) .

2.4 BEPRIRTONAE IT AE S GLS BYAHEHE  Spearman
AT R R, WU &I R iE2Z 2EH 5 GLS 2
TS ( r'\.=—0.349 P<0 001) .

PAT2DM 215 A F UM A I AoREC R & =1,75=0)
FAAR R, LA GLS 1/Ej9 HAR G, sl T2DM 4AHE,

TERFG AT Z /), T2DM+C (1) 41 . T2DM+C (2~3)

P<0.001) ; 47 DKD HB# GLS K (16.98+2.66) %, 41 GLS F#{Ik (P<0.05) ; ZetERI (WR{E: % =0, &£ =1) |
F1 CHBE ORI AR L
Table 1 Comparison of general data and biochemical indicators among the three groups
i kL 5 AR HRIRfpE 12!8?%;@3”\ BMI L$ I e FPKIE RmesEn
(H 1) (%) (%) (m") (kg/m") (¥ /min) (fl (%)) (mmHg)  (mmHg) (%)
il TIDM 4] 76 5006 520+149  840:683  178+019 242+39  7424x1162 28 (368) 13216 7749 821+ 183
TODM+C (1) 4 37 /14 532+138  933:648  173x018 235+31  75.08+1133  15(405) 13017 789 9.30+1.74'
T2DM+C (23) 41 37 214 567+109 1483:693" 181x0.19 247+38  8l44x1375"  25(676)"  139:22  80x15  952:255
sl 0.214° 1438 11.407 1.448 1.084 4524 9.935° 2516 0.738 6.777
P 0.898 0.241 <0.001 0.238 0.341 0012 0.007 0.084 0.480 0.002
am SIS SIHEEE =BG (M (Ps, HDL-C  LDL-C IR ML IR UACR (M (P,
(mmoUL)  (mmolL) Py) , mmol/L)  (mmol/L) (mmolL)  ( pwmol/L) (pmol/L) (M (Pys, Pys) , mgL)  Pix) , mgmmol ]
MAETODMAL 1056410 399101 134 (086, 176) 1142042 232104 32125£79.62 6477£2296  10.70 (7.80, 13.80) 126 (0.74, 2.01)
TODM+C (1) 41 1264555 391115 134 (092, 1.92) 101023 232095 315818220 6570£17.86  13.00 (830, 23.60) 158 (1.20, 3.52)
TDM+C (2-3) 41 13.15£552" 430x1.63 147 (098, 2.68) 113+057 252+147 327.86+87.84 88.06+68.69" 2950 (10.08, 108.98) " 484 (1.65, 2041)"
OETE Rap i) 4428 1.035 3.376' 1.285 0431 1.196 4810 17.221" 29.850"
P 0.014 0.358 0.185 0.280 0.650 0.822 0.010 <0.001 <0.001
s eGFR [ﬁ{w (Ps, Py, ACEVARB ZURBRA ceB T ScLT-2i  DPP-4i IR BRI R&SE
mlemin” - (173w) ") (f (%) ) (6 (%) ) (F(%)) (%)) (%)) (%)) (A% ) (%) (He))
i T2DM 41 12235 (10327, 143.66) 16 (21.1)  3(39)  12(158) 18(237) 7(92) 8 (105) 51(67.1) 31(408) 36(474)
TODM+C (1) 41 11585 (106.86, 139.81) 6 (162) 1(27) 7(189)  7(189)  2(54)  5(135) 26(703) 8(216) 19 (514)
TODM+C (2~3) 41 10699 (92.11, 12321)  12(324) 1(27)  12(324) 10(270)  5(135)  4(108) 28(757) 14(378) 26(703)
KA 2.486" 2,003 0.180° 4.296' 0.690" 1.440° 0.234° 0.872° 4.136' 5393
P 0.288 0351 0914 0.117 0.708 0487 0.889 0.647 0.126 0.067

e T2DM=2 AU PRI, T2DM+C (1) 41 =T2DM &3 1 R 820, T2DM+C (2) 4 =T2DM A9 2~3 PPl 4541, HDL-C= =

R IR ERE, LDL-C= (%% BN MR E B, UACR= FRicE: 8 10 / LT,

eGFR= 5B /IRyt 2, ACEL= I8 5 7K 3 e 45 W il

A, ARB= I Bk ZRBL ], CCB= F5i@ERLA ], SCGLT-2i= §4 — M4 HILLL 2 B 2 M5, DPP-di= —IRIEAKEFIVADHIF]; 1 mmHe=
0.133 kPa; " R 554l T2DM 41104 P<0.05, " $7m15 T2DM+C (1) 41 LA P<0.055 2 x> M, "W Z {8, SKRGHEERN F 1,
Fz2 CHBRFESOEEER
Table 2 Comparison of echocardiographic characteristics among the three groups
LVEF FEOEgE B /A HUAE GLS
H 5 I ! !
4 PR ) M) () g A £ Py, Py ) PEHE g
M TIDM 41 76 60.96+420 3288+347 4652:800 67931545  7688+2121 781268 085 (068, 120) 986346  19.12£3.23
TODM+C (1) 4l 37 5958525 3145+4.02 4752:947 6130+1475  7333:2083  7.07:299 081 (074, 1.12) 953360  1693+3.6l°
TIDM+C (2~3) 41 37 5871:467 3077:406° 49.06+10.19 68.19+1623 8623+12.95" 665:2.12 066 (063, 092)  1147£321 1678 +2.74°
F(Z)fE 2.840 3919 0.876 2.146 3204 1882 4678 1917 9.282
P 0.062 0.022 0419 0.121 0.043 0.157 0.096 0.153 <0.001
H: LVEF= A0 EHMAEL, E= GFok i Fii (AR, A= IR i i E B, B'= A2 5 SIMIAET sl I Il 7 I (LR B, GLS= 4% (K
P AS ;" FoR 5L T2DM 41 1A P<0.05, " 275 T2DM+C (1) ZLE: P<0.05; 9 Z (8.
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5l T2DM 4AH LG, T2DM+C (1) 41, T2DM+C (2~3)
2H GLS [%fik (P<0.05) , WL 3.

2.5 TR H 43 )2 OB PR T M 4E I R E 5 GLS 1)
AIEE ARE— Al e XS AR o8 25 SR A B i
fr, TSRS E (R 2 =1, % =0) MWEZH
% Logistic [T1JA50r: L T2DM J& 754 I (045 I ke
(WfA: =1, % =0) FEZEE, DI GLSEN A,
PR | AR IEARMT R 265 A5 2 MGIE T MR . AF#E; #5
A3 ACIEPE . AERS . MR . M maT R, =
L= 111119 WL SIS 7 - s RNl W T
B BIRL L, B 2 N 3 2T R R Toig
A STCE MR R T2DM B, BRI i A I & A
5 GLS FEEAT ARG (P<0.05) , WLEE 4.

£33 BREHULEIFAAES GLS KA Logistic 1145347
Table 3 Logistic regression analysis of the relationship between diabetic

microvascular complications and GLS

B4l TODM 415 T2DM+C (1) 41

B T2DM 414 T2DM4C (2~3) 41
1)

OR (95%CI) P{H OR (95%CI) P{H
FAL 1 0.805(0.705, 0.920) 0.001 0.793 (0.693, 0.907)  <0.001
BRI 2 0.785(0.684, 0902)  <0.001 0.764 (0.663, 0.880)  <0.001
FiAI 3 0.744(0.601, 0.920) 0.006 0.707 (0.525, 0.952) 0.022

T B 1 RACEAR AR s B8 2 IR T AR R 3
RIE TR SRR ORI | R R ILELE . A |
MUVUST 02 BRI 200 AR

FTa TR Sy E RHE PRI IO I R AE S GLS S8 R 11 Logistic
BIERRI

Table 4 Logistic regression analysis of the relationship between diabetic
microvascular complications and left ventricular GLS based on stratification
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