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[ Abstract] Objective: To investigate the value of triglyceride glucose index (TyG) and monocyte to high—density lipoprotein choles-
terol ratio(MHR) in the diagnosis of acute exacerbation of chronic obstructive pulmonary disease (AECOPD) complicated by heart fail-
ure(HF) , as well as the correlation of TyG and MHR with cardiac function in AKCOPD patients. Methods : A retrospective analysis was
performed for the clinical data of 298 AECOPD patients who were admitted to The First Hospital of Lanzhou University from January
2020 to December 2021, and according to the clinical manifestation, B—type natriuretic peptide/N—terminal B—type natriuretic peptide

precursor, and echocardiography, the 298 AECOPD patients were
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value of TyG and MHR alone or in combination in the diagnosis of AECOPD complicated by HF, and a correlation analysis was used to
investigate the correlation of TyG and MHR with cardiac function parameters (ejection fraction, ventricular wall thickness, cardiac
chamber size , and valve regurgitation velocity) and pulmonary artery pressure in AECOPD patients. Results : The binary logistic regres-
sion analysis showed that fasting blood glucose , absolute monocyte count, high—density lipoprotein cholesterol (HDL-C) , arrhythmia,
TyG,and MHR were independent risk factors for HF in AECOPD patients, and the HF group had significantly higher levels of TyG and
MHR than the non—HF group (P<0.001). TyG had an area under the ROC curve (AUC) of 0.805 (95%CI=0.754-0.856, P<0.001) in
the diagnosis of AECOPD complicated by HF ,and MHR had an AUC of 0.762(95%CI=0.707-0.817, P<0.001) , while TyG combined
with MHR had an AUC of 0.870(95%C1=0.828-0.912, P<0.001). The correlation analysis showed that TyG was negatively correlated
with left ventricular ejection fraction and left ventricular fractional shortening and was positively correlated with end—diastolic interven-
tricular septal thickness, mitral regurgitation velocity, and left ventricular end—diastolic posterior wall thickness, while MHR was nega-
tively correlated with left ventricular stroke volume and left ventricular fractional shortening and was positively correlated with end—
diastolic interventricular septal thickness, right ventricular anteroposterior diameter, right ventricular superior—inferior diameter, right
ventricular transverse diameter, tricuspid regurgitation velocity, left ventricular end—diastolic posterior wall thickness, and pulmonary
artery pressure. Conclusion : Fasting blood glucose, absolute monocyte count, HDL-C, arrthythmia, TyG, and MHR are independent
risk factors for AKCOPD complicated by HF. Both TyG and MHR have a certain value in the diagnosis of HF , and the combination of
TyG and MHR has a better efficacy than each indicator alone in the diagnosis of AECOPD complicated by HF. TyG is correlated with
the cardiac function parameters such as left ventricular ejection fraction, ventricular wall thickness, and mitral regurgitation velocity in
patients with AECOPD and may have a stronger correlation with the left ventricle; MHR is correlated with right ventricular chamber
size, tricuspid regurgitation velocity ,and pulmonary artery pressure and may have a stronger correlation with the right ventricle.
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LRI (2) 75.13 £9.30 68.48 = 10.08 -5.82 <0.001
PER (ndn, B 14 91/36 130/41 0.85 0.394
AR 8 K (4E %) 889.53 + 599.25 823.28 + 440.72 -0.61 0.542
IR TEFEL (kg/m?) 21.98 +4.39 21.67 +3.59 -0.66 0.509
235 W AR (mmol/L) 5.62+1.61 4.54 +1.04 -6.66 <0.001
Hm =g (mmol/L) 0.99(0.78,1.24) 0.78(0.60,0.99) -5.70 <0.001
HDL-C(mmol/L) 1.00 +0.28 121038 5.50 <0.001
LDL~C(mmol/L) 2.69(2.39,3.00) 2.47(2.07,2.96) -3.39 0.001
[ 252 B 2R ( pumol/L) 23.58 + 17.04 19.73 + 13.63 -2.15 0.032
T L 4 ff 46 563 (< 10°/1L) 1.04 +0.53 1.26 + 0.56 3.31 0.001
PAAZ A A X (X 10°/L) 0.47 +0.21 0.35+0.17 -5.63 <0.001
FhP 40 i 45 X HE (x10°/1) 4.49(3.37,6.51) 3.61(2.83,5.00) -4.18 <0.001
1ML/ (X 10°/1) 168.07 + 91.10 183.19 + 58.53 1.64 0.103
C-J2hj # A (mg/L) 5.98(2.35,21.69) 2.78(0.73,5.75) -4.21 <0.001
FEE5 %K )5 (ng/mL) 0.09 +0.12 0.05 + 0.08 -3.01 0.003
AAIRE(PF) 258.39 + 179.55 277.03 £ 116.96 1.02 0.310
fEBERT (d) 7.97 £2.17 7.18 £ 1.86 -3.34 0.001
INEP S 66(51.97) 35(20.47) 34.12 <0.001
TyG(mg/dL) 8.38 + 0.44 7.93 £0.50 -7.79 <0.001
MHR 0.52 £0.31 0.30 £0.16 -7.37 <0.001
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WiH HF(n=127) JEHF(n=171) /X 1H P&
CI(L/(min+m?)) 3.061.18 3.41£3.35 0.94 0.351
LVEF(%) 62.38 = 13.18 67.87£9.71 3.92 <0.001
LVSV(mL) 60.16 + 20.64 65.31 £20.02 2.13 0.034
FS(%) 34.69 + 8.65 38.71 £ 6.54 431 <0.001
IVSd(em) 0.96(0.84,1.13) 0.89(0.79,1.02) -3.34 0.001
A EHEE(mm) 27.27+6.26 23.82 +4.57 -4.92 <0.001
F%E A (mm) 51.86£9.74 48.98 + 9.47 252 0.012
F WA (mm) 33.61 +8.39 27.69 +5.10 -6.91 <0.001
A0 FEHTEEJRESE (mm) 446+ 1.15 4.28 +0.90 -1.37 0.171
A Z i (mm) 29.73 +6.25 27.72 + 4.59 —2.94 0.004
SIS A (m/s) 3.42 +0.90 271 +0.63 -7.29 <0.001
LVIDd(em) 4.43(3.95,5.19) 4.54(4.19,4.89) -0.55 0.580
LVIDs(em) 2.88(2.33,3.52) 2.72(2.44,3.07) -1.67 0.095
LVPWd(cm) 0.96(0.84,1.08) 0.89(0.79,0.97) -3.53 <0.001
IVSd/LVPW 1.04£0.18 1.00 £0.15 -1.46 0.147
LVEDV (mL) 100.70 + 45.03 96.01 +27.32 -1.02 0.309
LVESV (mL) 38.93 +28.41 30.30 + 13.02 -3.14 0.002
TS (m/s) 3.53+1.86 3.03+1.12 -2.05 0.042
Jiti 2l bk JJ (mmHg) 54(42.68) 35(27.44) -8.98 <0.001
FEESKNE (mm) 32.95 + 4.02 31.53+4.22 -2.65 0.009
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D AAE LVIDs MU A M 260 % AR s LVPWd, SF5KOR T 400 % 5 BE IR s LVEDV, SF SRR B 220 B A B LVES Y I A 260 %8 A5 R

0.001) MHR(OR=268.226,95%CI=50.420~1426.917,P<0.001)
J& AECOPD B & HF s fE s 22, L3 3,

%3 AECOPD &¥& % 4 HF B E % — it logistic B 3547

i H BfA bt Wald  P{l
2%
[ 202 i 2 (mol/LL) 0.017 0.012 2.080  0.149
rhRL A iR 46 36 B (< 10°/1) 0.105 0.098 1.146  0.284
23 J5 1Bk (mmol /L) 0.787 0.162 23.659 <0.001
=1 (mmol/L) -0.018 0.033 0.290  0.590
BN 4 %3 {E (X 10°/L) 4296 1.116 14.832 <0.001
HDL-C(mmol/L) -2.610 0.664 15.456 <0.001
[ 45 2 5 (ng/mL) 2272 1.693 1.800  0.180
DR -1.420 0344 17.075 <0.001
TyG(mg/dL) 2517 0367 47.026 <0.001
MHR 5592 0.853 42,995 <0.001
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ROC # %,
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0.817, P<0.001), T5c 4 # W1 ( } 0.385; TyG B & MHR 2 W
AECOPD &3 HF f1 £ T i1} 0.870(95%C1=0.828~0.913,
P<0.001) , 15 5 1 86.5% , HUKE N 75.6%, 1 &8 50
0.621, WL 1
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2.5 AECOPD %% TyG MHR 5 & 3 5k 48 X M 4547

LA ST R, TyG 5 LVEF | FS S 7k 56 (r 43 51 0
-0.166. -0.184, P 4 <0.05) , 5 1VSd. = 2R ¥ J2 i % |
LVPWd 5 1F A ¢ (r 2351 24 0.180.0.226 ,0.202, P 1<0.05) ;
MHR 5 LVSV . FS 2 1 # 5& (r 43 51 4 -0.191,-0.150, P ¥ <
0.05), 5IVSd A EHE & AR L TR ARG =R
SR  LVPWd il 8l ik s 52 EAE 3G, (- 43 53102 0.160
0.213.0.191,0.250,0.273,0.189,0.333, P<0.05) (¥ 4) ,
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#4 TyG.MHRX5 AECOPD £ LI HEL& IR VA 47

- TyG MHR
rE P{E rH P
LVEF(%) -0.166  0.005  -0.085 0.146
LVSV(mL) -0.061 0305 -0.191 0.001
FS(%) -0.184  0.002  -0.150 0.011
LVPWd(cm) 0202 0.001 0.189 0.002
LVESV(cm) 0.084 0.156  -0.028 0.635
T TR (m/s) 0226  0.004  0.012 0.879
1VSd(em) 0.180  0.003  0.160 0.008
A=A (mm) 0.114  0.063 0.213  <0.001
A% F M2 (mm) 0.090  0.126 0.191 0.001
A AR (mm) 0.045  0.451 0.250  <0.001
A ERLE (mm) 0.061  0.332 0.047 0.455
S A (m/s) 0.023 0703 0273  <0.001
I3l ik 73 (mmHg) 0.045  0.458 0333 <0.001
T FEF kA (mm) 0.051 0435 0.045 0.489

2.6 AECOPD %% £ HF £ R %5 < 3 ik Adion X
4B 1% )

¥~ JC logistic [81IF 434 Hh AECOPD (3% % 4 HF [ fE
B R 5 HE 4R EE HF 41 b 22 R A G2 8 L0 g S
L HIAR D REOEREE, BT H il =B TyG iR A
FohRZ — WO H- b = BRAN AR SCE R 4 b (E 2) .

303 B

A IF HF B9 AECOPD & A B £ MBS,
A B R RIBE T XRS5 5, 2 5 S [R] 1 e B PR 38 (i
M S AE 5 ) FITIIE R 2 20 (P52 R e | 1z gk 7K
A5 FEEAE N R W, COPD & HF B A N £,

MHR —0.085 =0.191 -0.15 0.189 —0.028 0.012

TYG(mg/dL) -0. 166 0. 061 =0. 184 0.202 0.084 0.226
HDL-C(mmol/L) 0.153 0.011 0.129 -0.162 -0.105 -0.08
PRRZEAA AN x 101) 0. 022 [=0.21 —0.113 0.126 —0.071 0.001
H i =ME(mmol/L) -0. 075 0. 046 —0.065 0.148 0.028 & 0.19

2 MG M (mmol/L) —0.12 0.016 -0.15 0.129 0.125 0.032

LVEF(%)
LVSV(ml)
FS(%)
LVPWd(cm)
LVESV(cm)

SR S IIE (m/s)

0.092 0.109 0.08

S InE Y —E S HF &AL, i HF L nT 68
7= COPD S IME AN &, & BAHZ W, (H
I PR L, 2 35 10 I I RT 25 1 PR R B0, A st
ML, S BAECOPD H # £F HF B9 4T 3R 32 W Al
IRIT I BE R EUR E AET R IG I, Rk, FUH 2 W A
IGJT AECOPD &9 HF 7] el 38 J 3 K I oAbt
¥ %7 AECOPD 3% 3 & HF (1G58 [N K AT 204,
e b, 5 9E HF 4040 1L, HF 20 5 E 4R 1
A, L2 W I I = i R AR 40 i 24 o
TR HDL-C AR, i — 20 Z2 R K logistic
(]S 538, 38 78 25 I AW | B2 40 i 45 X (B . HDL—
C.TyG 1 MHR % J& AECOPD Jf & HF f &k K 1,
(R BT R bR 5 52 Z2 A R 252, MHR A1 Ty G /2
N AL S RS ARG E 1 &2 G e br , vl il 4= B
PEBER , AR I T .
3.1 TyGX AECOPD % % 4&-5f HF

TyG 38 3 L7 A A H 3l = F s 1 b 5345
t0 I A S ORI IAARE S v R e O I 25 A R D) T
COPD £ 35 20t =5 100 2R o, 12 P 9 E 23 T J)
R BRSS9 1A 2 R MU T R RS T R G i
01 1 3 g 7 G R G M A AR R T
i 50 e %) ARG A B FR 1, Mallia P2 AE R
FE W S inEE COPD B3 1 B FEAS , ) 42 3 5
TR 9% YRR P 6 VR Y YR v ) o 2 B R B AR AL RO
B 0BRSS SR AR B G R A5 R
5¥A COPD ByxXf HUAAH LL , F2 2 COPD £ 9K
TR AR B W J R A SIS R EE S A A
SRARAF I COPD 2UPE N EE S5 & b, IR b s W ok

1.0

0.16 POS213H FO-191 0255 0. 047 10.273% 10-3331 0. 045
0.5
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