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Homocysteine Levels in Patients with Stable
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[ Abstract ] Objective  To investigate the predictive value of serum uric acid (UA), homocysteine (Hcy)
and the product index of UA and Hcy in patients with stable coronary artery disease (SCAD). Methods A total of
783 patients with suspected coronary heart disease were collected, all of whom underwent coronary angiography.
Patients were divided into coronary heart disease (CHD) group and non—coronary heart disease (NCHD) group. The
CHD group was further divided into low score group ( < 35 points) and high score group ( > 35 points) according to
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Gensini scores. Baseline data, blood lipids, Hey, UA, left ventricular function ultrasound indicators, and
comorbidities were collected. Logistic regression analysis was used to evaluate the risk factors associated with the
onset of SCAD and severe coronary artery disease, while the Receiver Operating Characteristic (ROC) curve was
conducted to assess the predictive efficacy of the product index of UA and Hey, and related risk factors, for SCAD
onset and severe coronary artery disease. Results  1.In CHD group, UA, Hey and the product index of UA and
Hcy were all higher than in the NCHD group ( P < 0.001); the high—score group had higher UA, Hecy and the
product index of UA and Hey than the low Gensini score group ( P < 0.001) . 2.Multivariate logistic regression
analysis showed that female age, sex, body mass index ( BMI), product index of UA and Hey, high density
lipoprotein cholesterol ( HDL-C), low density lipoprotein cholesterol ( LDL-C), left ventricular end-systolic
volume (LVESV), left ventricular ejection fraction (LVEF), type 2 diabetes mellitus (T2DM) and hypertension
(HTN) were independent risk factors for SCAD (P<0.05). BMI, the product index of UA and Hey , HDL-C,
LDL-C and LVEF were independent risk factors for severe coronary artery disease (P < 0.05). 3.There was a positive
correlation between UA and Hecy product index and Gensini scores (r = 0.433, P < 0.05). 4.Receiver operating
characteristic curve analysis showed that the product index of UA and Hey and combined detection of coronary heart
disease risk factors had predictive value for the occurrence of SCAD ( P < 0.05), and the predictive value of
combined detection was higher (area under the curve 0.808) : both the product index of UA and Hey and the
combined detection of coronary heart disease risk factors had predictive value for severe coronary artery lesions (P <
0.05), with a higher predictive value for combined detection (area under the curve 0.771). Conclusion  As an
independent predictor of the risk of SCAD and severe coronary stenosis, the product index of UA and Hey has a high
predictive efficacy regarding disease risk and the severity of coronary artery in patients with SCAD.
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R
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TC) . X % & g 88 A ( low density lipoprotein
cholesterol, LDL-C). =% & JIf 2 [ (high density
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W £ H A A0 & W AR 25 B (left ventricular end—
systolic volume, LVESV). ZEDE & KK AH
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Jok e 7 AR B HEAT FIWT , i VE o RGBS T
By A FE B 5N ) 5 PR AR AR, JF SR AN
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14 SitESH
ARBFFESEXS SR B AT K-S, JFIES
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% 1 Gensini iES R

Tab.1 Gensini scoring criteria

FRASTRRE (%) FE5r(4) R DA Y0
1~24 1 LET 5.0
25~ 49 2 KRR E . BIFESEE 2.5
50 ~ 74 4 sl Sailc 1.5
7589 q Ffﬁﬁﬁ%igﬁﬁ Il i St v B S o
B, Ak
90 ~ 99 16 BN, JFHEX 1.0
100 32 Haeasmig 0.5

PREAAEA T e 4 565 o SRR (%) %o, R
x> K550 #1. Spearman 4347 UA 5 Hey 1

B Gensini PE4r R &R dliad Logistic [FIIH 4347
SCAD 9 KU K e Jok o B2 o A2 e R R 5 AL
% ik %‘ T;’T% ﬁf CF% ?E EH} ?32 ( receiver operating charac—
teristic curve, ROC {1£k) 3 #HTUA 5 Hey e TS E
KAy CHD fEBS R 25 SCAD & 5 IRV B 7 ok 7™
AR TN A B o g
SPSS 27.0 #i47, 4 P< 0.05 M F/R 2 54 il
= X, F|H GraphPad Prism 8.0 #1724 K,
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CKFHEAL, ZRAZRITFEN(P<0.05). KiH

g, BMI. LVSV, TC. LDL-C. TG 7E CHD 4 5

NCHD @8] 2 R TG 122 L (P> 0.05), W3k 2.
TE CHD 4, @ardlh B4k & b ko4,

H LVESV., LVEDV, Hey, UA J UA 5 Hey A

T8 %0 T34, HDL-C. LVSV. LVEF it T

U, ERWAGIFE L (P<0.05), Fik. W

S R sE . BMI, TC. TG. LDL-C DA M 245

A JF HTN, T2DM 7£ 5 43 4 5085 4 0] 22 5 T 4

#E X (P>0.05), W3,

2.2 SCAD W& % XK K 7 bk 5 Bk 25 1 54 M &
E i)
RGN ORVE I E AR &, HAME .

AR . MRS . DRI . BMIL LVESV, LVSV,

LVEF. TG, HDL-C. LDL-C. UA. UA 5 Hey 3

RSB J 4 9F HTN . T2DM 1E H F A5 &5
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% 2 NCHD A5 CHD H— M FEMLLE [n(%)/(X+5)/M(P,5, Pys)]
Tab.2 Comparison of general data between NCHD group and CHD group [n(%)/(k+ 5)/M(P,5, P;s5)]

Wit NeHpat St 7 P
B (%) 60.5(51.25, 70.00) 67(57, 74) -5.383 <0.001°
58 230(58.08) 122(31.52) 55.780 <0.001"
W AR 106(26.77) 162(41.86) 19.805 <0.001"
I S 58(14.65) 71(18.35) 1.947 0.163
BMI(kg/m?) 24.74 +3.48 2441+327 1.364 0.173
PN 2R =g
LVESV(mL) 40(40, 45) 42(40, 50) —4.178 <0.001"
LVEDV(mL) 104.5(104, 110) 110(104, 113) —4.487 <0.001"
LVSV(mL) 64(64, 66) 64(62, 68) -0.991 0.322
LVEF(%) 63(63, 64) 63(60, 63) -7.720 <0.001"
I fg
TC(mmol/L) 4.53 +£0.99 450+ 1.24 0.377 0.706
LDL-C(mmol/L) 2.67+0.88 2.69 + 1.09 -0.325 0.745
HDL-C(mmol/L) 1.23(1.02, 1.42) 1.08(0.92, 1.27) -5.923 <0.001"
TG(mmol/L) 1.94 +1.51 2.64+1.62 -0.888 0.375
Hey(pmol/L) 11.2(9.10, 14.18) 14.5(11.7, 17.7) -10.103 <0.001"
UA (pmol/L) 336.5(275.75, 409.25) 387(330, 450) —6.879 <0.001"
UAxHcy/(x10%) 3.83(2.76, 5.25) 5.61(4.19, 7.46) -10.727 <0.001"
REH s
HTN 257(64.90) 309(79.84) 21.824 <0.001"
T2DM 76(19.19) 138(35.66) 26.722 <0.001"
"P<0.05,

HTN. T2DM K UA J2& SCAD 5 A 7 1 6 R &
(P<0.05), VLI 1,

TE CHD A, DUR Ay a2 el o 22 iy R A2
i, MATER . AR RE L . IR s . BMIL
LVESV. LVSV, LVEF, TG, HDL-C., LDL-C,
UA. UA 5 Hey e 45 £ UL 2 & & JF HTN,
T2DM £k H 28 & i 17 2 N & Logistic [71JH 7317,
gER BN, BMI, HDL-C. LVEF J& 5 & e kiR 28
ORI, UA 5 Hey e f4540. HDL-C &2
JE e ko A8 (ST fE R I (P < 0.05), LI 2.
2.3 UA 5 Hcy Ff#E#H 5 Gensini 15 BHEX

Z¢ Spearman MM ExR, UA Y Hey Ife
AR E S Gensini WA TE R & IEAM KL CR (r=
0.433, P<0.05), WHE 3,
2.4 ROC Hi&##

K H ROC Al UA 5 Hey SR $E B K
4 CHD MGG B 2 (M . 4F % . BMI. UA,
LDL-C, HDL-C. LVESV. LVEF A HTN. T2DM)
XFSCAD fR By s i, 5 R, & T m
T (area under curve, AUC) 43 #)°50.721. 0.808,

AR E BTN E(P<0.05), MBS UAL
Hey AT EL I CHD AH 3¢ & [ PR 28 00 A (16 30 1=
(AUC =0.808), VLI 4,

2221l UA 5 Hey FeBUEEU XA CHD MGG
K K % (BMI, HDL-C. LDL. LVEF)iZK¥iCHD &
Ik AR B ROC fhZk, 458 E/R, AUC 3
9 0.729. 0.771, ¥R HUNAE (P < 0.05),
MG UA 5 Hey FeFFE 5N CHD AHCfE R 2R
A EE = (AUC = 0.771), WK 5.

3 iTie

O IS B TR E IR & Ji RAET - LR
Horp bR A RS 1O, SR, 2020 4R E
Wi R DR R TR 126.91/10 J1, T AT
HiIX A 135.88/10 J5 1M w0 3 R AIE J2 Stk
Sk N BRI ERSE R A RE BT AR
SECH A MARTE B, LA A YRl 2 A IF
BERUCE , N Sh bk o RE R R A AL | A AR
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Tab.3 Comparison of general data between high Gensini score group and low Gensini score group in CHD group [n( %)/

(X+5)/M(Pyg, Pys)]

i b [ i) s P
AEIE (%) 66.11+11.09 64.80 + 13.38 1.045 0.297
5'e 114(38.17) 151(24.88) 8.565 0.003"
W 408 5 71(38.17) 91(45.27) 2.002 0.157
R 34(18.28) 37(18.41) 0.001 0.974
BMI(kg/m?®) 24.47+3.16 23.80 +3.08 1.585 0.114
ZE L UIRe TR
LVESV(mL) 42(40, 46) 44(40, 50) -2.095 0.036
LVEDV(mL) 109.81 +11.71 113.75 + 18.63 —2.467 0.014"
LVSV(mL) 64(64, 68) 64(60, 68) -0.271 0.023"
LVEF(%) 63(60.75, 64.00) 62(58, 63) -3.922 <0.001"
1M AE
TC(mmol/L) 445+122 4.54+1.25 -0.692 0.489
LDL-C(mmol/L) 2.61+1.01 2.77+1.12 -1.522 0.129
HDL-C(mmol/L) 1.12(0.97, 1.29) 1.03(0.89, 1.24) -2.863 0.004"
TG(mmol/L) 2.03+1.39 2.05+1.80 -0.103 0.918
Hey(pmol/L) 12.8(10.78, 16.05) 16(13.45, 18.60) -6.339 <0.001"
UA (umol/L) 366(302, 426) 408(350.0, 473.5) -5.541 <0.001*
UAxHcy/(x10%) 4.57(3.58, 6.31) 6.43(5.12, 8.23) -7.797 <0.001"
REAT
HTN 156(83.87) 153(76.12) 3.607 0.058
T2DM 63(38.39) 75(42.86) 0.499 0.480
P <0.05,
VSIS ES A% » OR(95%CI)
UA — i 0.046 1.002(1.000~1.005)
T2DM [ — 0.002  1.860(1.268~2.728)
HTN E et 0.001  1.947(1.303~2.908)
LVEF — L H <0.001 0.863(0.809~0.921)
LVESV = ' 0.012 0.963(0.935~0.992)
HDL-C — I-|—| E <0.001 0.230(0.123~0.432)
LDL-C - o 0.003  1.306(1.096~1.555)
UAxHcy = I 0.001 1.002(1.001~1.003)
BMI - [ 0.002  0.919(0.870~0.970)
Age = " <0.001 1.048(1.032~1.065)
female 4 Hj= ! <0.001  0.336(0.231~0.490)
o 1 2 3 4

OR

B 1 SCAD BREERHRHE
Forest diagram of risk factors for SCAD
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Hey M UA 5 Hey 3 B 48 ORIk 51 25 722 114 AH
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]
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]
1

LDL-C |—I—| 0.049  1.243(1.001~1.542)
]
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]
]

BMI o |-|-|: 0.004  0.898(0.834~0.966)
"
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Fig. 2 Forest plot of risk factors for severe coronary artery stenosis
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E 404 R
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R a K UA K& F 5 ik b B B A% R 1 ik
AW, FEARMSH, CHD 4] Hey. UA KF &
= TAE CHD 4, Gensini 55720 Hey. UA /K
A, 5 iR iRE %, EBEHE—
BT T UA 5 Hey SRAFEES CHD (1 5 Al
kB ERAER R, K CHD 40 M w5044 UA
55 Hey e B £ 53 0 & T NCHD 41 K AR 534 .
Muzaffar R %5 " B 5% 1A by 1l 3K Hey /K - FF = &
CHD Wi el 2, SH00 . mri e . W sk
FrEGERENEIE, ERTASK CHD &%
Al et R FE AR . AR RB] HTN . T2DM., il
Hg . BMI ¥JJ& CHD [k Sz s g R 715, 5 24 g
W a5 AR —2, 3 —2 9t UA 5 Hey FefH
/E . ZEOIIRE A TSR A, UA S Hey
8 U2 SCAD 9w 09 2l 37 fa B I+, LVESV,
LVEF /& SCAD W4 I+ . SR, semibftssh
BMI & —Fi R AR, X5 LRUFRAMR, Whe
SREAR B e RS /N O, FE R BB S

, P<0.05, 2Wikrifi>0.48, HUKET7.3%, Fi51E73.2%)

(AUC=0.721, P<0.05, ZWibnfE>4 426.8, HURET1.3%, F¢50E62.4%

4 ¥ CHD Ml fi{ER) ROC Hi £ &
Fig. 4 ROC curve for predictive value for CHD
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Fig. 5 ROC curve for predictive value for severe coronary artery disease
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