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[Abstract] Objective To investigate the predictive value of new simplified insulin resistance (IR) assessment indexes in
identifying subclinical left ventricular systolic function impairment in patients with type 2 diabetes mellitus (T2DM). Methods A
total of 150 T2DM patients with preserved left ventricular ejection fraction (LVEF>50%) who were admitted to Department of
Endocrinology of the First Affiliated Hospital of Air Force Medical University from June 2021 to December 2021 were retrospectively
analyzed. All patients underwent two-dimensional speckle tracking echocardiography to measure left ventricular global longitudinal
strain (GLS). According to GLS value, the subjects were divided into the normal group (GLS>18% group, n=80) and the impaired
group (GLS<18% group, n=70). Some new simplified IR assessment indicators were calculated and compared between the two
groups, including body mass index (BMI), TG/HDL-C ratio, triglyceride-glucose (TyG) index, TyG-BMI index, TyG-WHR and
metabolic score for IR (METS-IR). Correlation between the GLS and the new simplified IR assessment indexes was analyzed. The
receiver operating characteristic (ROC) curve was used to analyze the diagnostic efficacy of different simplified IR assessment
indexes, with the area under the curve (AUC) calculated. Furthermore, according to whether the subjects were complicated with
hypertension, binary logistics regression analysis was performed to explore the independent correlation between the simplified IR
Total 150 were included with aged (54.5+13.7) years with 96 (64.0%) men and 54
(36.0%) women. Compared with the GLS>18% group, the TG/HDL-C ratio, TyG index, TyG-BMI, and METS-IR of subjects in the
GLS<18% group were significantly increased (P<0.05). Pearson correlation analysis showed that TG/HDL-C ratio, TyG index,
TyG-BMI, TyG-WHR, and METS-IR were negatively correlated with GLS (P<0.05). ROC analysis showed that TyG index had a

certain predictive value for the evaluation of GLS<18% (AUC=0.678, 95%CI 0.591-0.765, P<0.001). Stratification based on

assessment index and GLS <18%. Results

hypertension and further adjusting for confounding factors, TyG index remains significantly associated with GLS<18% (OR=3.249,
95%CI 1.045-10.103, P=0.042). Conclusions The novel simplified insulin resistance evaluation indexes are closely associated with
left ventricular subclinical systolic dysfunction in T2DM patients with preserved ejection fraction. TyG index is an effective index to
identify left ventricular subclinical dysfunction in these populations.
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Tab.1 Comparison of clinical data between the two groups

Ei=tap GLS<18% 4H (n=70) GLS>18% 2H (n=80) v/t P
5 /% (1) 45/25 51/29 0.005 0.946
AEIE (4, ts) 55.0£13.6 51.7413.7 1.488 0.139
TR L[5 (%) ] 37(52.9) 31(38.8) 2.998 0.083
WERPIR L (4F, Xts) 10.40+7.27 10.00+7.24 -0.337 0.736
M (kg, Tts) 70.43%13.21 66.21+12.60 -1.999 0.047
BMI(kg/m?, X+s) 24.75+3.68 23.57+3.63 -1.972 0.050
WHR 0.94+0.07 0.92+0.07 -1.517 0.131
L3R (IR /min, Ts) 78.86+12.98 73.89+11.42 —2.477 0.014
Wi (mmHg, #+s) 136.79+21.29 130.06+14.19 -2.301 0.023
&7 5K e (mmHg, Xts) 79.71+12.77 76.91£9.00 -1.568 0.119
HbA, (%, %+£5) 9.7742.26 7.95+1.49 -5.894 <0.001
25 & LB (mmol /L, X+s) 12.79+5.12 10.77+4.66 -2.523 0.013
S IETE B (mmol /L, xs) 4.14+1.49 3.96£1.04 -0.867 0.387
TG(mmol/L, Z+s) 2.01£1.67 1.42+0.85 -2.774 0.006
HDL-C(mmol/L, X+s) 1.03+0.33 1.16+0.49 1.876 0.063
LDL-C(mmol/L, X+s) 2.38+1.13 2.36+1.16 -0.130 0.897
AR M Al(g/L, ®ts) 1.18+0.21 1.2240.20 1211 0.228
HNRHE I B(g/L, %ts) 0.70+0.28 0.71%0.37 0.101 0.919
PREJCR: B ] [mg/L, M(Q,, Q,)] 14.30(8.30, 54.70) 10.70(8.20, 14.30) -2.568 0.010
UACR[mg/mmol, M(Q,, Q,)] 1.20(1.27,6.31) 2.00(0.76, 2.35) -3.531 <0.001
eGFR[ml/(min-1.73m?), X+s] 121.20+45.07 113.54+33.68 -1.188 0.237
PRI (pumol /L, x+s) 322.514£90.54 320.62474.11 -0.139 0.889
LVEF(%, +s) 60.28+4.29 59.87+5.07 0.506 0.613
GLS(%, xts) 15.16+2.11 20.49+2.10 15.454 <0.001
fBTTIE[HB1(%)] 20.0(28.6) 15.0(18.8) 2.013 0.156
RS [51(%)] 42.0(48.8) 39.0(60.0) 1.902 0.168
T HOBUNR[ 1] (%)] 45.0(64.3) 60.0(75.0) 2.041 0.153
ACEI/ARB 2 [1](%)] 20.0(28.6) 14.0(17.5) 2,611 0.106
GLP1 387 [151(%)] 9.0(12.9) 6.0(7.5) 0.190 0.275
SGLT2 # il 771] [41] (%) ] 5.0(7.1) 9.0(11.3) 0.744 0.388
RV 5 AN HE 45 (e£s)
TyG a4 9.6220.73 9.1820.74 -3.655 <0.001
TyG-WHR 8.57+2.33 8.16+1.94 ~1.193 0.235
TyG-BMI 239.04+45.86 216.68+38.20 -3.258 0.001
TG/HDL-C HAi 2.23+2.13 1.40+1.05 -3.101 0.002
METS-IR 53.69+11.33 47.4949.45 -3.655 <0.001

BMIL (AT F5%; WHR. B LG HbA HLINZLE M TG =BHM; HDL-C. S % AR S FH BB LDL-C. fI0%% B2 R 2 11 JIEL &1 5
UACR. JR A /WUBF AR s eGER. AN EF/NERIERN 5 LVER. 20 B M550 GLS. Z20FHEARYN M i AE ; ACEI/ARB. [fil 5 E 5K 2 i
T30/ 1055 5K R 2 AR HUR s GLP LKA . s AR AR AR 1 2 A ah R s SGLT2 3 . eh- A AT [R5 12 2R 2 741505 TyG.
=BEH - AR TyG-WHR. = BEH - A -8 U850 TyG-BML =Bt HIh-#2-R 550 TG/HDL-C Fe il . = BEH i/ a1

B2 UINFEEELL(E ; METS-IR. [ S ACHUAR G 4L

3 it it

i i AR T2DM 19 2 BRALE 2 —, AT
V5 IS P B D RERREAT . 4= B IR oA il el 2 A 4
BRI S, IO BB R A RS R,

0 2 82 2 AT X T 877 AR XA DR s A DGO 1L A
BAEEE S Tk, —eunfafe s i ke
FIGUBPEPE SRRt TH I8 | PREEAI L w2 9
TR B, AU S AR . AWFTEE i
BB A ] AL IR B 2R AR BT PE AN 48 B X GLS 3T Ak 7Y



1.0 —

—— TyGHe %k

—— TyG-WHR

—— TyG-BMI

—— TG/HDL-CHAH
METS-IR

1 1 1 T
0 02 0.4 0.6 0.8 1.0
15

TyG. =Bt H M- 458 TyG-WHR. =Bt H -7 4 8- T 1L
88 TyG-BML — Wi H M- #% F-fR 4640 TG/HDL-C Hiff. —
Tk H- ik /55 5 BE I A P10 [ BE L R s METS-TR. e & SR AR A
%k
1 BTARYTR] AR 5 FARBTIE R GLS<18% 2K
TAEFE(ROC) 2R
Fig.1 Receiver operating characteristic (ROC) curve of the new
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Tab.2 The new simplified insulin resistance assessment indexes

to evaluate the predictive value of GLS<18%
KRR OB

A AUC(95%CI) %) %)

TyGH5%L 0.678(0.591~0.765)  73.8 543 <0.001
TyG-WHR 0.635(0.546~0.724)  92.5 22.9 0.004
TyG-BMI 0.636(0.547~0.725)  70.0 45.7 0.004

TG/HDL-C lUfH  0.627(0.537~0.716)  82.5 314 0.007
0.659(0.571~0.746) 713 51.4 0.001
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Tab.3 Logistics regression analysis of TyG index and GLS<18%

based on hypertension stratification

TyGYs  GLS<18%AIfMIilIE  GLS<18% AAJfmilIE
Kkl OR(95%CI) P OR(95%CI) p
BRI 1.778(0.831~3.803) 0.138 2.485(1.311~4.708)  0.005
BRI 1.862(0.839~4.136) 0.127 2.490(1.292~4.799)  0.006
RIS 1.889(0.421~8.474) 0406 3.249(1.045~10.103) 0.042
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