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Correlation Analysis Between Serum Uric Acid/High Density Lipoprotein Cholesterol Ratio and Cardiac

Structure and Function in Type 2 Diabetes Mellitus
CHENG Xiao-giong*,LI Fan-fan', LI Jing-juan®, AN Bin-bin’, WU Zhen-ya’,
MA Hong-mei, WANG Li-juan’,LIU Sheng-nan',WANG Jin-yang?
(1.The First Clinical Medical College of Gansu University of Chinese Medicine,Lanzhou 730000,Gansu,China;
2.Cadre Department of Endocrinology,Gansu Provincial People's Hospital,Lanzhou 730000,Gansu,China)

Abstract: Objective To analyze the correlation between serum uric acid/high-density lipoprotein cholesterol ratio (UHR) and cardiac structure and
function in type 2 diabetes mellitus (T2DM).Methods A total of 408 patients with T2DM who were hospitalized in the Department of Endocrinology,
Gansu Provincial People's Hospital from October 2021 to October 2022 were selected as the research objects. According to the ratio of serum uric
acid/high-density lipoprotein cholesterol, the patients were divided into three groups: low UHR group (L-UHR, n=136), medium UHR group (M-
UHR, n=136) and high UHR group (H-UHR, n=136). The basic information of patients, laboratory examination indicators, and cardiac ultrasound
parameters were collected. Multivariate Logistic regression analysis was used to explore the risk factors of cardiac diastolic dysfunction in patients with
T2DM. Pearson correlation analysis was used to analyze the correlation between UHR and other indicators. The receiver operating characteristic (ROC)
curve of UHR combined with other indicators to predict cardiac diastolic dysfunction in T2DM patients was drawn to determine the optimal cut-off

value.Results There were significant differences in gender, age, body mass index (BMI), glycosylated hemoglobin (HbA1c), visceral fat area (VFA),
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subcutaneous fat area (SFA), cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol
(HDL-C), albumin, creatinine (Scr), blood uric acid (SUA) and UHR among the three groups (P<0.05). There were significant differences in left
ventricular ejection fraction (LVEF), diastolic interventricular septal thickness (1VSd), diastolic left ventricular posterior wall thickness (LVPWAd), left
atrial diameter (LAd), diastolic left ventricular diameter (LVd), mitral annulus early and late diastolic blood flow peak velocity ratio (E/A), left
ventricular mass (LVM) and left ventricular mass index (LVMI) among cardiac ultrasound parameters (P<0.05).Multivariate Logistic regression analysis
showed that after multivariate correction, UHR [OR=1.005,95% CI (1.001,1.010)], age [OR=1.070,95% CI (1.047,1.095)], TG [OR=1.149,95% CI
(1.003,1.316)] were risk factors for cardiac diastolic dysfunction in T2DM patients (P<0.05). Pearson correlation analysis showed that UHR was
positively correlated with VFA, SFA, Scr, IVS, LVPW, LA and LV (P<0.05), and negatively correlated with age, HbAlc, TC, LDL-C, estimated
glomerular filtration rate (eGFR) and LVEF (P<0.05). ROC curve showed that the optimal cut-off value of UHR combined with age and TG was 0.468,
the sensitivity was 78.6%, the specificity was 57.60%, and the Youden index was 0.362; the area under the curve (AUC) of left ventricular diastolic
dysfunction was UHR (0.631), age (0.627), TG (0.558), Logistic (P) (0.714), respectively.Conclusion With the increase of UHR value, the proportion

of patients with left ventricular diastolic dysfunction gradually increases, and UHR can be used as an indicator to predict left ventricular diastolic

dysfunction in patients with T2DM.
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Wy e BEATT AN PN A 7 1T AR (visceral fat area, VFA)
K Bz F BE 7 1 #H (subcutaneous fat area, SFA ). @.CIE
RS R KA EPIQ-7C (Lo IFHE A S W UAG ]
ISR DIEES A S TIRE S AR A 0 B NAR (LAd) 2
FEERFIKAIINAR(LV) PSR A RIFREEE (1VSd) |
kAR e R BEIR T (LVPWA), 255 B I/ 4
(LVEF) ZE 2 5 iha R (LVFS) , LK ZJSRERET Tk
15 W i LR B L (B/A), IO i
(LVM). ZEDZEFETRE (LVMI), 220 i :LVM=
1.04x[(1VSd+LVPWd+LVd)3-LVd3]-13.6; 760> % i i
R4 : LVMI=LVM/BSA ;&K I FL : BSA(m?)=0.0061x &
15 (em)+0.0125x{A 5 (kg)-0.1529; 14 Bt 5%k : BMI (kg/
m?)=fA (kg5 i Am?) ;A5 /R % (eGFR) :
Wi CKD-EP1 A 3i4: eGFR.
13 itk K SPSS 26.0 # A kAT Ge 324y
B, A HE ORI T IE ARG, IS A A8 i

(xxs) T ATHLH FE 7 225007, B IE A 43 Ai A8 £ DA
H LB P A eI EE (M (QL, QU)] #on, KA
Kruskal-Wallis H ;5 , T HECF B [n(% )] %7, 2k
@ K56 . LA T2DM BE SRR kA 20 E &Pk
REfRfi A AR R, RAZHE Logistic [=1H 43 Hr R
1f T2DM B A2 D EEF IR DI A e N % . 2
il UHR B4 HAFEAR 0 T2DM BB kA A2 0=
AR T REBE AT 1Y 2 TAERFAE(ROC) i<, 144
ROC £k FHEFL(AUC), LA P<0.05 N2ZESFA LT
28R

21 “HEBE BRI A B R AR
#* .BMI .HbAlc.VFA SFA .TC .TG.LDL-C .HDL-C,
FI#E 11 .Scr .SUA \UHR FA, 22 Gii 242 L (P
0.05). —A1WHRIm AR B PRI 25 58 e L5
5§ .SBP.DBP.FPG. #igh/ikBEH )G Jo ALT . AST,
UACR.eGFR i, 22 R T4 it 8 X (P>0.05), i
# UHR B3, ByE 88 5 et e, W3k 1.

®1 ZHBE-MARLLR[xes, M(QL, QU)]

W H L-UHR(n=136) M-UHR(n=136) H-UHR(1=136) Bi i P
PB4 65/71 90/46° 107/29® 28.564¢  0.000
() 58.87+11.45 57.99+9.61 54.54+12.36% 5657¢  0.004
BMI(kg/m2) 23.48(22.03,26.08) 24.95(23.06,26.95)2 25.35(23.50,27.77)® 23.490©  0.000
MR (N 84.00(36.00,177.00) 96.00(27.00,196.00) 60.00(24.00,156.00) 1.917 0.384
BEFRRR F 5 9 [n(%)] 34(25.00) 38(27.94) 35(25.74) 0.329¢  0.848
B [0 (%)] 40(29.41) 41(30.15) 43(31.62) 0.162¢  0.922
SBP(mmHg) 132.44+18.37 133.94+17.61 133.44+20.75 0.221%  0.802
DBP(mmHg) 81.52+11.96 82.59+11.41 84.33+11.61 2.010% 0.135
FPG(mmol/L) 9.05(7.09,12.52) 9.00(6.70,12.28) 8.27(6.47,11.54) 3192°  0.203
HbAlc(mmol/L) 9.45(7.83,11.00) 8.30(6.90,11.58 ) 8.40(6.80,10.00 ) 14.158°  0.001
HiEhBkBEHN(%)] 78(57.35) 84(61.76) 80(58.82) 0.569" 0.752
UHR 211.87(170.19,244.39)  325.64(300.96,359.58)*  474.45(427.71,546.69)®  31.771*  0.000
VFA(cm?) 90.52+37.45 100.90+34.78° 115.63+38.57 14.405¢  0.000
SFA(cm?) 187.48+65.90 196.96+58.54* 212.45+68.85% 5.182¢ 0.006
TC(mmol/L) 4.55(3.79,5.30) 4.58(3.70,5.36) 4.13(3.45,5.02)® 7.440" 0.024
TG(mmol/L) 1.42(1.08,2.14) 1.71(1.25,2.51)z 2.30(1.33,3.62)® 27.064°  0.000
LDL-C(mmol/L) 2.67+0.92 2.81+1.03 2.49+0.77° 4031%  0.018
HDL-C(mmol/L) 1.35+0.17 1.02+0.15? 0.85+0.15% 49.539%  0.000
eGFRml/(min-1.73m?) 98.52(88.10,108.08) 97.11(89.93,106.73) 95.76(82.17,107.19) 3.914" 0.141
ALT(U/L) 20.50(15.00,30.00) 20.00(14.00,31.00) 22.00(15.00,35.00) 0623  0.732

112 FR 5 L-UHR A, P<0.05;° F/R5 M-UHR 41 H#, P<0.05;* 3R ¥ K, & FR B Z 225001, F Kruskal-Wallis H K5 .
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WA L-UHR(n=136) M-UHR(n=136) H-UHR(n=136) SN ARIE] P

AST(U/L) 18.00(15.00,24.75) 18.00(14.00,23.00) 19.00(14.00,26.00) 0.268" 0.875
H&EE (/L) 40.60(38.50,43.60) 42.15(39.05,44.80)* 40.15(37.50,42.60)° 12.610" 0.002
Scr(mol/L) 60.65(52.18,70.40) 67.20(58.75,77.00)? 75.45(64.35,86.58 )* 52.763" 0.000
UACR[mg/(g-Cr)] 31.39(15.43,87.11) 50.11(15.19,284.41) 35.81(13.31,314.24) 2.543 0.280
SUA(mol/L) 255.53+64.30 335.94+51.57¢ 419.01+£70.51% 231.708% 0.000

:° F7R 5 L-UHR 185, P<0.05;° /R 5 M-UHR 411155, P<0.05;* F7m )2 Ky, & R B 3 225001, /R Kruskal-Wallis H A .

22 —HBHE OB SHILE ZHEEN
LVEF.IVSd.LVPWd LAd.LVd.LVM .LVMI .E/A<1 [,
5 ESAGFE L(P<0.05), = IE 0= 87K IbE
ANA R FRA 1k 38.24% .50.00%.66.18%, 2254
Gitafs L (P<0.05), L3k 2,

23 “HEBELRELLERF KA NEZHE
Logistic [l IH 3 #F  DIJE & &L 220 E &P K TN REAS
4 Ay R AR (AR - J2 =1, 75=0), LA 5 (WRE . 5B =
0, Zr=1) AE % . T2DM Hi§ & . T2DM ZZ % 5 (R AE
F=1,76=0) ./ A5 52 (RAE : 45 =1, J5=0) .BMI,
W SBP . DBP.FPG.TC.TG .LDL . HDL HbAlc,

UACR .eGFR .Scr .\VFA SFA i {75, f7 R &
Logistic [n1U9 43T , HERR AR ft [] (1) L2t i zg BAE H
J&, HEFE P<0.05 (AR T2 & Logistic [7115 453
Br (i AIKHE «=0.05, IR /K#E B=0.10), & A
PRI RAR AT UHR AR TG, [MIARERY R 74
Tl 24N FR )5, UHR AFE# TG J2 T2DM f# kA4
DB EF IR DI RE AT SRS Sk 3, WAk 3.

2.4 Pearson &0 UHR 5 HABFEbRAGAISCHE A
KAESHT B8 ,UHR 5 VFA . SFA.Scr.IVS.LVPW,
LA.LV 2 F M X, 54 # HbAlc.TC.LDL-C,
eGFR.LVEF 2 A5 (P<0.05), W3 4.

* 2 ZHEHBHEBESHILEX:s, M(QL, QU)]

B L-UHR(=136) M-UHR(1=136) H-UHR(n=136) ERARI! P
LVEF(%) 64.76+5.99 64.57+4.92 62.86+6.92% 4.153¢ 0.016
LVFS(%) 34.00(32.00,38.75) 35.00(32.00,38.00) 35.00(31.00,38.00) 2.244" 0.326
IVSd(mm) 10.00(9.00,10.00) 10.00(9.00,11.00) 10.00(9.00,11.00)® 6.306" 0.043

LVPWd(mm) 9.00(8.00,10.00) 10.00(9.00,10.00) 10.00(9.00,11.00)® 7.1211 0.028
LAd(mm) 35.00(31.00,38.00) 35.00(32.00,38.00) 36.00(33.00,38.00)° 7.082" 0.029
Lvd(mm) 45.00(42.25,48.00) 47.00(44.00,49.75)* 48.00(45.00,50.75)* 18.305" 0.000

LVM(g) 163.90(138.47,191.18) 177.42(151.68,210.56 ) * 190.57(157.86,230.13) ® 21.005" 0.000
LVMI(g/m?) 101.20+26.96 102.45+23.17° 109.13+27.89® 3.632¢ 0.027
E/A<1[n(%)] 52(38.24) 68(50.00)° 90(66.18)® 21.430" 0.000

2 30”5 L-UHR R P<0.05;° #7535 M-UHR ZH L3R P<0.05;" FoR )2 Ky, & KR BN 97 22007, " /i Kruskal-Wallis HA656 .

R 3 ZHBEREADEFHKINER SR Logistic EY3 531

Wi H B SE OR(95%CT) Waldy’ P

UHR 0.005 0.002 1.005(1.001,1.010) 0.562 0.018

L 0.068 0.011 1.070(1.047,1.095) 35.559 0.000
TG 0.139 0.069 1.149(1.003,1.316) 4.001 0.045

B -4.996 1.809 0.007 7.627 0.006

% 4 UHR 5HEAtistrrME x4

WH VFA  4# HbAlc  SFA TC LDL-C  Scr  eGFR LVEF  IVSd LVPWd LAd  Lvd
r 0.257 -0.154 -0.124 0.157 -0.129 -0.109 0.231 0.132 -0.155 0.184 0.173 0.183 0.176
P 0.000 0.002 0012 0001 0009 0.028 0000 0008 0002 0000 0000 0.000 0.000
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2.5 UHR XA 4F#% TG Tl T2DM i # & A= 720
FE R BRSO ME A 2 T AR R
(ROC) HHZEHRTT UHR BB 4R 8% TG $5 45X} T2DM
B RO E R IR DI RE R AT 0 TN (B . 255
N L,UHR, 4F#8 TG DU K = H B A1 AUC 43 1) K
0.631.0.627.0.558.0.714, DA iz K £ % 8 %504 Wt

UHR. 4Eil% TG LA K = #F B A WA 5 50k
346.09.52.5 % .1.575 mmol/L .0.468, UHR B4 4F# |
TG 2k T2DM ¥ & AL 22 0 AT sk T BE AN 4 40
A5 Logit ( P)=-4.996+0.005xUHR+0.068x 4T
(%/)+0.139xTG(mmol/L)( k*=0.130), L3 5. /& 1.

#*5 ROC &M A LEEFRINESEHME

WiH AUC Cut-off HUREE (%) FEFRE (%) RS S P
UHR 0.631 346.09 0.557 0.682 0.239 0.000
AEHE 0.627 525 % 0.800 0.424 0.224 0.000
TG 0.558 1.575 mmol/L 0.614 0.510 0.124 0.042
Logisti( P) 0.714 0.468 0.786 0.576 0.362 0.000

(Amamavag) ERE

1 - AR (1-Specifficay)
1 UHR.E# . TG RELE M T2DM &£ A
¥k IhEEAR = ROC Bk

3itig
i PR ERAE MK P HAT B Ab TR BR A A i 2t
AP, 725 i BN 2R S B30 PR R A e 2 e
I, PRIGOKF- T, SEOIAAC L b A 3 1 T LA 5 4
e (O LN IR ST BN AR Srd VA = &l
JaA s , R AN R R K A R B A 0 A . b,
SUA BESHE N R A9 Az, il 7 = i PR A (ROS)
T A AE SR 5K AR I 208, B RAAS, 51 LA
I RE R A I JEAE 55 BRAR AL, S BORE O I R AE™M
e R B AR T e B 28 DU A A iz A ]
W DR IILAE P B 200 0 2 RE S5 I A A BT sk ok e
BEAG AR, 2 MRS P B8 S R AP R 3R o 4
L ] S 3 AR R o L A8 £ 00 57 16 I [
KU, UHR JEITAFRRMT IR 59— Rl 24 54 Al
FRBHEARY, EABISEIE T, UHR JE—Rlobl i 5
17 DL B4 RS U AR AR, HL UA FIHEE HDL-C 7K

-3 3 AR T e 5% 2 R N AR AL 493 A B A B
DIMEE 0 R G, = AR, 28 Y
fRAE T UHR S5HEEE % (DKD)™ | J 5 4kt
(Insulin Resistance, IR )% s [k fEfii i 2255 0 () AH
AWFFEARYE UHR (HE1750 )2, AR A
ZJ5, &K UHR (E#5E, T2DM 8% LVEF {8 HE,
IVSd .LVPWd . LAd.LVd .LVM .LVMI {5 &5 , E/A<1
BHE AR, A O0FIE e O SRR E
REEMIEIRZ — o TEIGIRIZ R, LVEF 35 8Ch
e WA D RE B AT ARl e 0 s 5
fifs o HEBL RO RS S5 D REAR T i mT REAIL HI 2
UHR T {545 20 ok i B 384 o, O LI e ek 2> | fifi 75
LVEF {E %, .0 AR IR i g AT
JEFEASRETE I T s i 300 LVEF (5
TR, AT BN, BEE UHR {E89 718, LVEF (Hi%
W7 WA, IVSd  LVPWd  LAd .LVd .LVM .LVMI {#
=, $E8 T2DM A A Z AR DItekis UHR {8
PRI B FRAR 20038 S5 R Y IR R i g
T2DM fE# UHR H 5.0 WA K 4544 5 Y8 M 2 RE b
f3AH G, Logistic [A1IH 7041 & B, UHR J& T2DM &3
K Ae B EF IR REAN 2RI R 25, UHR 7K
i, N T2DM fBE AL EETKRIIRE AR A K A A
F. ROC HiZk @R, UHR BEA4EHY TG X} T2DM i
HRA IO EE IR IIREA S B A TIMNE, BAR
I A OB (78.6000 ) FTRE R B (57.60% ) o i 44605
UHR 5 T2DM & & D AR5 M T BE I C R, R
T2DM F L IS5 A BE 1 A8 AL AT 45 b o
AT R AEWTE ST, oL UHR 5 T2DM
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