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[ Abstract] Objective To explore the influencing factors of coronary artery lesion severity in patients with acute coronary
syndrome (ACS). Methods Clinical data of ACS patients admitted to Zhongshan Hospital, Fudan University from December 2017
to December 2019 were consecutively collected. The modified Gensini score was used to assess the severity of coronary artery
lesions. Univariate and multivariate linear regression analyses were performed to identify independent factors associated with
coronary artery lesion severity. Results A total of 1 689 ACS patients were included, with an average age of (64.04 £ 11.45) years;
1 353 (80.11%) were male, and the mean modified Gensini score was (8.12 +4.03). Multivariate linear regression analysis revealed
that sex (#=0.97, P=0.001), age (=0.03, P=0.021), estimated glomerular filtration rate (¢GFR; f=—0.03, P<<0.001), low-
density lipoprotein cholesterol (LDL-C; f=0.58, P<<0.001), apolipoprotein Al (Apo Al; f=—1.28, P=0.012), lipoprotein(a)
[Lp(a); 5=0.001, P=0.033], and glycated hemoglobin A,. (HbA; f=0.45, P<<0.001) were independent influencing factors of the

modified Gensini score. Conclusions Metabolic indicators, including Apo Al, LDL-C, HbA,., and Lp(a), may serve as risk factors
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for coronary artery lesion severity in ACS patients, with Apo A1 demonstrating the strongest impact.

[Key WOl‘dS] acute coronary syndrome; metabolic indicator; coronary artery lesion; modified Gensini score
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2.1 ACS EHA&FTH 4R (£1) Bn: It
9N 1689 17l ACS i, 4FE#y (64.04£11.45)
%, BT 3534 (80.11% ) , f&L/E S
1059 5] (62.70% ) , HERITEL 589 i (34.87%)
HEH (4029+4.11) g/L, [MIGREE (351.17+
98.20 ) umol/L, LDL-C (2.4440.99 ) mmol/L,
Apo Al (1.19+024) gL, WK 78 (67, 91) pmol/L,
Lp(a) 124 (52, 266 ) nmol/L, HbA . (6.54%
1.51) %, K Gensini ¥4 (8.12+£4.03) 43
2.2 & B Gensini #F 509 3£ B & 547

221 I&KFEA L B B Gensini 7 4 th 48 * & 4
#r  Pearson MR R E R BEFR (r=
0.14, P<0.001) . F%H (r=-0.08, P=
0.001) . eGFR (r=—0.16, P<<0.001) . IMi&E}R
iR (r=0.06, P=0.019) . itk A& A
(r=0.15, P<0.001) . LDL-C (r=0.13,
P<<0.001) . non-HDL-C (r=0.10, P<<0.001) .
HDL-C (r=—0.09, P<0.001) . Apo
Al (r=—0.14, P<0.001) . ApoB (r=0.10,
P<0.001) F1HbA,. (r=0.17, P<0.001) Lk

R Gensini TFFF7EAH M . Spearman #H5C73Hr
GRERN, BHEWMFEH (r.=0.06,
P=0.017) . AST (~,=0.05, P=0.028) . JRZE
A (r,=0.12, P<0.001) . WLAEF (r,=0.16,
P<0.001) ., TC (»,=0.06, P=0.01) .
TG (r,=—0.06, P=0.013) . Apo
E (r,=—0.06, P=0.014) Fil Lp(a) (,=0.11,
P<0.001) 52K Gensini PEIMFELER AL

222 HAFEAAMKE Gensini oW BH 45
(#%2) Bm: Y9 (1=4.68, P<<0.001) . /& iil
JE (t=3.08, P=0.002) . KK (1=6.36,
P<<0.001) . DHUAEEFE (1=2.39, P=0.017) .
fizerh (¢1=3.35, P=0.001) FIAH ( F=5.52,
P=0.004) &K Gensini P/ ISEIRIN .

F1 ACS BEEZARIMMER Gensini 045 R

Table 1 Baseline and modified Gensini score of the

patients with ACS
N=1 689

Index n Result
Agelyear 1689 64.04+11.45
Sex n(%) 1689

Male 1353(80.11)

Female 336(19.89)
BMI/(kgem™) 1 665 24.874+3.20
Hypertension 7n(%) 1689

Yes 1 059(62.70)

No 630(37.30)
Diabetes n(%) 1 689

Yes 589(34.87)

No 1 100(65.13)
Dyslipidemia n(%) 1689

Yes 114(6.75)

No 1 575(93.25)
Myocardial infarction n(%) 1 689

Yes 44(2.61)

No 1 645(97.39)
Atrial fibrillation n(%) 1689

Yes 93(5.51)

No 1 596(94.49)
Heart failure n(%) 1 689

Yes 18(1.07)

No 1 671(98.93)
CAD family history n(%) 1689

Yes 88(5.21)

No 1601(94.79)
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Continued table 1

Index n Result
Stroke n(%) 1 689

Yes 134(7.93)

No 1 555(92.07)
Renal insufficiency n(%) 1 689

Yes 70(4.14)

No 1 619(95.86)
Smoking n(%) 1 689

Never 885(52.49)

Previous 148(8.78)

Current 653(38.73)
Smoking years/year 1 649 0.00(0.00, 30.00)
Smoking index 1637  0.00(0.00, 517.50)
RBC/(X10"L™) 1689 4.45+0.55
Hemoglobin/(g°L™) 1 689 136.431£16.06
Albumin/(g-L™) 1687 40.29+4.11
ALT/(UsL™) 1 688 31(20, 48)
AST/(U-L™) 1687 44.00(23.00, 113.00)
Glycated albumin/% 1223 16.541+5.24
HbA,/% 1227 6.54+1.51
LDL-C/(mmol-L™) 1632 2.44+0.99
HDL-C/(mmolsL ™) 1632 1.074£0.29
Non-HDL-C/(mmolL™) 1632 3.22+1.06
TC/(mmoleL™") 1632 4.23(3.56,4.91)
TG/(mmol-L™") 1631 1.43(1.06, 2.19)
Apo Al/(geL™") 1631 1.1940.24
Apo B/(geL™) 1626 0.89+0.26
Apo E/(mg-L™) 1631 39.00(32.00, 50.00)
Lp(a)/(nmol-L™) 1611 124.00(52.00, 266.00)
Urea nitrogen/(mmol-L™") 1 689 5.60(4.50, 6.80)
Creatinine/(pumoleL ") 1689 78.00(66.50, 91.00)
eGFR/[mLemin'+(1.73 m*)'] 1655 81.01+19.63
Serum uric acid/(umolL™) 1 689 351.17£98.20
Modified Gensini score 1 689 8.121+4.03

ACS: acute coronary syndrome; BMI: body mass index;
CAD: coronary artery disease; RBC: red blood cell; ALT:
alanine aminotransferase; AST: aspartate aminotransferase;
HbA,.: glycated hemoglobin A,.; LDL-C: low-density
lipoprotein cholesterol; HDL-C: high-density lipoprotein
cholesterol; TC: total cholesterol; TG: triglycerides; Apo:
apolipoprotein; Lp(a): lipoprotein(a); eGFR: estimated
glomerular filtration rate.

223 LEHEELELIN WiETZERIKHET

( variance inflation factor, VIF ) 3| W28 & 6] &6
AEILERYE (— AN VIF>5 BiHAE & ] REAF 1
L) o SR (R3) WUR, eGFR. WHLEEM .
LDL-C. non-HDL-C, HDL-C. Apo B. HbA,.
WLEF . TC 1 TG 7% i [] Al BRAAAE L2k

£ 2 MR Gensini HOHEEZESH

Table 2 Univariate analysis of modified Gensini score

N=1689, x£s
Index n Mo.di.ﬁed tF P
Gensini score

Sex 4.68 <<0.001
Male 1353 8.341+3.99
Female 336 7.20£4.08

Hypertension 3.08 0.002
Yes 1 059 8.35+4.02
No 630 7.72%+4.03

Diabetes 6.36 <<0.001
Yes 589 8.96+3.98
No 1100  7.66%3.99

Dyslipidemia 0.41 0.684
Yes 114 8.261+4.24
No 1575  8.10+4.02

?:fya‘;zzr;:al 239 0.017
Yes 44 9.55+4.13
No 1645  8.081+4.02

Atrial fibrillation —0.87 0.387
Yes 93 7.76£4.03
No 1596 8.14£4.03

Heart failure 1.82 0.069
Yes 18 9.83+4.09
No 1671  8.10%4.03

Ei‘:‘t]zriamﬂy 0.84 0402
Yes 88 8.47+3.71
No 1601 8.101+4.05

Stroke 335 0.001
Yes 134 9.23+4.07
No 1555  8.02%4.01

Renal insufficiency 0.88 0.381
Yes 70 8.53+3.95
No 1619 8.10£4.03

Smoking 5.52 0.004
Never 885 7.92+4.16
Previous 148 9.09+£3.91
Current 653 8.15+3.84

CAD: coronary artery disease.

23 &R Gensini #4089 $ AZ &M E5H K
FHZ A A EIE B A A8 Rl S e, 2R
PERNE TS5 (K 4) BoR: PR (8=0.97,
P=0.001) . 4 (=0.03, P=0.021) .
eGFR (f=—0.03, P<0.001) . LDL-
C(f=0.58, P<0.001) . Apo Al (=
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—1.28, P=0.012) . Lp(a) (f=0.001,
P=0.033) H HbA, (=0.45, P<<0.001) &k
K Gensini PF43H) 575200 R £

®3 TEELZESN

Table 3 Collinearity analysis among variables

Variable VIF
Age 2.51
Albumin 1.36
eGFR 5.74
Serum uric acid 1.59
Glycated albumin 5.41
LDL-C 23.72
HDL-C 5.37
Non-HDL-C 47.84
Apo Al 4.04
Apo B 7.91
HbA ¢ 6.21
Smoking years 4.41
AST 1.09
Urea nitrogen 2.27
Creatinine 5.49
TC 9.79
TG 5.56
Apo E 2.69
Lp(a) 1.06
Sex 1.71
Hypertension 1.12
Diabetes 2.23
Myocardial infarction 1.04
Stroke 1.07
Smoking 4.79

VIF: variance inflation factor; eGFR: estimated
glomerular filtration rate; LDL-C: low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol; Apo:
apolipoprotein; HbA,.: glycated hemoglobin A,.; AST:
aspartate aminotransferase; TC: total cholesterol; TG:
triglycerides; Lp(a): lipoprotein (a).

34 it

ZWWEFE T BAESE, ACS B R o 8
JREE, FETTRGER R . TS E2E, B BT
&, BTN ACS BE ks AR e 1 R R
B — RO SRS . BT, AR 2R
BUESHrF ARG A, B, &, K
Apo Al. @ LDL-C. /& HbA,.. % Lp(a)
fik eGFR /& ACS M # 5 ik o A2 B2 B Jin 5 19
fER % .

3.1 ApoAl *F ACS % & Ahkym TR ENHwm

F2 VR, Apo A1 AT I A RN Bz 4 it 2 T
B ATP 255 & %4151k A1 ( ATP binding cassette
transporter A1, ABCA1) 454, fEuE40 i P IH &
BEANHE,  FE 8 JRE R 7 A S B g 4 A R R
fb, MIAE— & B EE LA B30 s ke 1R F o
HuT, FEWNAMEE Apo Al SEBORAFEE L RKY
WFIE A BR . — I %t BEAF 9T R B, Apo
Al/Apo B HAE 55 bk 28 #2 JE A5G, BV Apo
Al/Apo B MR, A8 T Jiio 740 e JoE it ™ o
AWFTEEREER, Apo Al J& Ik A ™ B F2 BE (1)
M7 SR R E, O AR R B R s i AR T K
5 R EoE 45 R 09 25 55 0] BB YR T [\ A9 0F 5% i
it. Framingham CJERF5E " &, 76X LDL-C &
AL 80 il A8 KBS R R AT AR R IE S, Apo
Al BBk AERE AL O A5 %E0% ( atherosclerotic
cardiovascular disease, ASCVD ) A7t 57 T A
T Apo Al FJREZIETEN CVD FRA KK
3.2 LDL-C # ACS %4 Ehm BAZZ M Hoa B
5¢"RW], LDL-C kg, B85 ik A g W
KT, FALE So B R AR, R AR R A
M, HERRFEMASRE, T2 RSPk AR AL B, 2
7 JUk 585 A 5 Ak & A ) B R B A AL . A,
I8 5 % 0 H 2 LDL-C K/ T &l 5 3%
ASCVD k4", EM#FsE™ &#, LDL-C/
HDL-C {5 a0k 28 35 ek ks 28 2 B85 1A OG
Pl My, et liops A8 T BB ™ d . AR SR el AR
RS KL, LDL-C &5 ACS B35 e ks 28
TR RIS BRI 2

3.3 HbA, A& F EMkABEARENFHm HbA,
SE VAR R K OB UK 1Y R PR bR . N2
A0 1 1) 2 55 T i IR 7K ST 28 R LR A T MR 4R
7, DT S BOBE DR 9 AH 5 3 ik ok A A Ak 1) &
AV Wang S5 12 37 e Ik s Y Y E G IR AT 40
Mr, RIGEORA EE HbA, /K 3% & TR
DAL, HbA, . T Al B2 e 0o i S e R 2= o
iz Je %0 241 BB E T R, 0 4l
HbA, KV i3 & TIEFEX A, H HbA . 558
kB ZAEFR EE IS IEAROC . AR EE R S iR
FEARRN, WSS, BE KR AR R
BEHE HbA . KR M
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3.4 Lp(a) &F ACS 2% Ehkm A2 E %% Lp(a)
ALE A AE K B (transforming growth
factor-B, TGF-B) ¥, (&8 M4 -1 WLAH i
PS5 IERS, bR N R A A R T R B RS
M B kR AL K 22 B g B,
Lp(a) B5, FZPk GRSk, F3hk= . i

HNSTSH KRN N S SN ik ) RS Ak Rk, A
Lp(a) 2SIk ILE R GEERIN R, 5AM5R 4
WAL EEEEN, 2% L Lp(a) KK
67 I A AR G ACSVD B2 1Y 380 43 KU
Horp, EARGEK R ACS BB R HR s A
B, RMIGRIBIT T Rk ER S %

&4 KR Gensini iT5#MEE LMD H T

Table 4 Linear regression analysis of influencing factors of modified Gensini score

Variable B 95%CI SE t P
Male 0.97 0.40-1.55 0.29 3.30 0.001
Age 0.03 0.01-0.06 0.01 2.32 0.021
eGFR —0.03 —0.04--0.01 0.01 -3.50 <<0.001
LDL-C 0.58 0.35-0.81 0.12 4.86 <<0.001
Apo Al -1.28 —2.28--0.29 0.51 —2.52 0.012
Apo E —0.01 —0.03-0.01 0.01 —-1.62 0.105
Lp(a) 0.01 0.00-0.01 0.01 2.13 0.033
HbA 0.45 0.30-0.60 0.08 5.85 <0.001
Constant 5.13 2.08-8.19 1.56 3.29 0.001

e¢GFR: estimated glomerular filtration rate; LDL-C: low-density lipoprotein cholesterol; Apo: apolipoprotein; Lp(a):
lipoprotein(a); HbA,.: glycated hemoglobin A,.; CI: confidence interval; SE: standard error.

3.5 eGFR *t ACS & dhkm TR EWHw b
G2, AR R B AT i RN 3 B Bk R
WAL LR R, B eGFR KA, et ik s
R R R . WTERILE: (1) AN
IReREAT BN CVD & gk 15 T e s v 1)
SER, ELBE'E DhREGE B E . A N
B D RE R AR 2 sh kR RERE AL 1 R LA, B TiRE
AN ATl S ZALE I E S R FERE AL S . (2)
e RMEGIE RGEWOE 51 & B TR ME SORE =18 PR
JESR ML 56 CVD A B SRR ™, —se g IR
BT, 4N Lp. FREEAE 75 28 F0A2 450 40 B RE sk 1[5+
S 5N R) 40 i 3R T 2 AR AR ELAE AT, AR A A 1 4t
KRk, RGPk, (3) 181 E g
55 T PO AR K S8, Ak sh Bk ok A A Y
R LA EARGR A AR, B R R O B A
i ACS WG AR, I R S BRAIESE B D REAS 4
MBHE S R ACS

R —ERRYE: (1) B AR
ST, HEARMRERMEA R, BRI TR g R sk
HEIE M, I ARE5 I8 o 75 iE— 20 2 o T RE PR BA

GIMFSE T LABGIE.  (2) RWABE AR E .
AENE T AR PR S HAL R R, AT REXS A9 45
FEHE R

i b prik, B @i, K Apo Al &
LDL-C. 7 HbA,.. 7 Lp(a) Ik eGFR J2& ACS #H
TR A BB N fa R R = . O ACS B
AR R, AT RPN ARE, S
K, hERENE. S5&5H%E (LDL-C)
M, AR Apo A1 X ACS H 3 i ks 28
B mVE R, T RERCA I FERY CVD FRax XU
R

CEAERE AR EE C/REREE
7)), RIE B R E L B BSR4
HtHE (B2021-219)

FEHR A EE S PIAEER z5 02

EETE BUE. . CERE M
ek XIBY. M. REEUE, 7B, R
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