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Residual cardiovascular risk after smoking cessation in patients with acute coronary
syndrome undergoing percutaneous coronary intervention
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[ Abstract] Objective To investigate the residual cardiovascular disease risk after smoking cessation in patients with acute coronary
syndrome ( ACS) undergoing percutaneous coronary intervention ( PCI). Methods The study was based on a large registry study
Optimal Anti-platelet Therapy for Chinese patients with Coronary Artery Disease ( OPT-CAD). ACS patients undergoing PCI in the
OPT-CAD study from January 2012 to February 2014 were enrolled in the current study and were divided into three groups according to
their smoking status (never, current smoking and smoking cessation for more than 1 year) : non-smoker, smoker, and former smoker.
The three groups were compared in the clinical data and characterizes of the interventional surgery, and the incidence of major adverse
cardiovascular and cerebrovascular events (MACCE) in the five-year clinical follow-up visit. All data analysis was based on R language

version 4. 1.2, and 3 groups of propensity score matching were performed by the Trimatch package. Data comparison between two groups
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was perfomed using ¢ test, Wilcoxon test or X* test depending on data type. Cumulative event occurrence curves were drawn using the
Kaplan-Meier method and compared between two groups by the log-rank test. Results The baseline characteristics of the three groups
were essentially identical after propensity score matching. There was no significant difference in the incidence of 1- and 5-year MACCE
between the three groups before the propensity score matching. After the propensity score matching, there was no significant difference
in the incidence of 1-year MACCE among the three groups, but incidence of 1-year target vessel revascularization differed significantly
among the smoker group, the former smoker group and the non-smoker group [ 28(3.7%) vs 24(3.2%) vs 12(1.6%) ,P<0.05],
and the rate in the smoker group and former smoker group were higher than the non-smoker group. There were significant differences
among the non-smoker group, the smoker group and the former smoker group in the incidence of 5-year MACCE, all-cause mortality,
and target vessel revascularization [ 94 (12.6% ) vs 137 (18.3%) vs 105(14.0%) ,48 (6.4%) vs 85(11.4%) vs 59(7.9%),
31(4.1%) vs 58(7.7%) vs 40(5.3%) ;all P < 0.01]. The incidence of 5-year MACCE, all-cause mortality and target vessel revas-
cularization in the smoker group were higher than those in the non-smoker group (all P< 0.05). The incidence of 5-year MACCE and
S-year target vascular revascularization in the three groups with different smoking status tended to differ over time (log-rank P<0.01).
The risk of 5-year MACCE in the smoker group (HR=1.51, 95%CI 1. 16—1.96; P<0.05) and the former smoker group (HR=1. 14,
95%CI 0. 87—1.50; P>0.05) were higher than that in the non-smoker group. The risk of 5-year target vascular revascularization in the
smoker group (HR=1.96, 95%CI 1.26-3.02; P<0.05) and the former smoker group (HR=1.33, 95%CI 0. 83-2.12; P>0.05) were

higher than that in the non-smoker group. Conclusion Smoking is significantly associated with the risk of recurrence in cardiovascular

disease. Smoking cessation reduces the incidence of MACCE events, but residual cardiovascular risk remains.
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Baseline characteristics of patients among three groups

Table 1

Overall Non-smoker Smoker Former smoker
Ttem P value

(n=8347) group(n=3977) group(n=3541) group(n=829)
Gender[ n(%) ] <0.01
Female 2022(24.2) 1780(44.8) 201(5.7) 41(5.0)
Male 6325(75.8) 2197(55.2) 3340(94.3) 788(95.0)
Age(years, x+s) 60.6+10.8 63.2+10.4 57.1x10.3 62.8+9.8 <0.01
BMI(kg/m?, xs) 24.6£3.0 24.5£3.0 24.7£2.9 24.6£2.8 0.07
Hypertension[ n(%) ] 4948(59.3) 2570(64.6) 1826(51.6) 552(66.6) <0.01
Diabetes mellitus[ n( %) ] 2094(25.1) 1127(28.4) 726(20.5) 241(29.1) <0.01
Stroke[ n( %) ] 613(7.3) 279(7.0) 238(6.7) 96(11.6) <0.01
Anemia[ n(%) ] 815(9.8) 472(11.9) 247(7.0) 96(11.6) <0.01
PVD[n(%) ] 115(1.4) 57(1.4) 35(1.0) 23(2.8) <0.01
Prior PCI[ n(%) ] 1288(15.4) 605(15.2) 454(12.8) 229(27.6) <0.01
Prior MI[ n( %) ] 913(10.9) 374(9.4) 355(10.0) 184(22.2) <0.01
eGFR[ml/(min - 1.73m*), M(Q,,0;)]  107.6(85.3,132.8)  104.5(82.2,130.4) 112.1(90.7,136.9)  101.8(79.5,125.9)  <0.01
LVEF[ %, M(Q,,0Q5) ] 61.0(56.0,66.0) 61.0(56.0,66.0) 61.0(55.0,66.0) 61.0(55.0,66.0) 0.03
TG[ mmol/L, M(Q,,Q5)] 1.6(1.1,2.2) 1.5(1.1,2.2) 1.6(1.1,2.3) 1.5(1.1,2.1) 0.01
TC[ mmol/L, M(Q,,05)] 4.2(3.5,5.0) 4.2(3.6,5.1) 4.3(3.5,5.0) 3.9(3.3,4.6) <0.01
LDL-C[ mmol/L, M(Q,,Q5) ] 2.42(1.8,3.1) 2.43(1.8,3.2) 2.5(1.8,3.1) 2.2(1.6,2.8) <0.01
HDL-C[ mmol/L, M(Q,,05)] 1.0(0.8,1.2) 1.0(0.9,1.3) 1.0(0.80,1.2) 1.0(0.8,1.1) <0.01
Aspirin[ n(%) ] 8232(98.6) 3910(98.3) 3510(99. 1) 812(98.0) <0.01
Clopidogrel[ n(%) ] 8206(98.3) 3907(98.2) 3485(98.4) 814(98.2) 0.81
Beta blocker[ n( %) ] 6462(77.4) 3142(79.0) 2667(75.3) 653(78.8) <0.01
ACEI/ARB[ n(%) | 5957(71.4) 2845(71.5) 2504(70.7) 608(73.3) 0.32
Statins[ n(%) ] 8079(96.8) 3848(96.8) 3420(96.6) 811(97.8) 0.21
CCB[n(%) ] 1478(17.7) 820(20.6) 491(13.9) 167(20.1) <0.01
PPI[ n(%) ] 3144(37.7) 1473(37.0) 1347(38.0) 324(39.1) 0.53

BMI: body mass index; PVD. peripheral vascular disease; PCI: percutaneous coronary intervention; MI: myocardial infarction; eGFR: estimated
glomerular filtration rate; TG triglyceride; TC: total cholesterol; LDL-C; low-density lipoprotein cholesterol; HDL-C; high-density lipoprotein cholesterol ;
LVEF: left ventricular ejection fraction; ACEI; angiotensin-converting enzyme inhibitor; ARB: angiotension receptor blockers; CCB: calcium channel bloc-

ker; PPI; proton pump inhibitor.
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Table 2 Baseline characteristics of patients among three groups( propensity score match) (n=749)
Item Non-smoker group Smoker group Former smoker group P value
Gender[ n( %) ] 0.90
Female 29(3. 87) 28(3.74) 30(4.01)
Male 720(96. 13) 721(96.26) 719(95.99)
Age(years, xts) 62.7+9.9 63.0+9.8 62.6+9.8 0.72
Body mass index ( kzoym2 , X£S) 24.7+2.7 24.6+2.9 24.6+2.8 0.41
Hypertension[ n( %) ] 505(67.4) 499(66.6) 500(66.8) 0.90
Diabetes mellitus[ n(%) ] 222(29.6) 224(29.9) 213(28.4) 0.85
Stroke[ n(%) ] 73(9.8) 78(10.4) 90(12.0) 0.32
Anemia[ n(%) ] 77(10.3) 102(13.6) 88(11.8) 0.14
PVD[n(%) ] 24(3.2) 14(1.9) 20(2.7) 0.32
Prior PCI[ n( %) ] 199(26.6) 202(27.0) 197(26.3) 0.90
Prior MI[ n(%) ] 157(21.0) 163(21.8) 154(20.6) 0.83
GFR[ ml/(min - 1.73m?), M(Q,, 03)] 101.3(81.4,122.9) 104.7(83.4,126.4) 101.8(79. 4,126.8) 0.31
LVEF[ %, M(Q,, Q3) ] 61.0(56.0,66.0) 61.0(55.0,66.0) 61.0(55.0,66.0) 0.35
Triglyceride[ mmol/L, M(Q,, Q;) ] 1.4(1.0,2.1) 1.5(1.1,2.1) 1.5(1.1,2. 1) 0.22
Total cholesterol[ mmol/L, M(Q,, Q3) ] 3.9(3.2,4.6) 4.0(3.3,4.8) 3.9(3.3,4.6) 0.15
LDL-C[ mmol/L, M(Q,, Q;)] 2.1(1.6,2.8) 2.3(1.6,2.9) 2.2(1.6,2.8) 0.14
HDL-C[ mmol/L, M(Q,, Q3) ] 0.95(0.77,1.13) 0.95(0.78,1.17) 0.96(0.79,1.13) 0.52
Aspirin[ n(%) ] 742(99.1) 731(97.6) 736(98.3) 0.09
Clopidogrel[ n( %) ] 738(98.5) 732(97.7) 735(98.1) 0.52
Beta blocker[ n( %) ] 587(78.4) 595(79.4) 592(79.0) 0.89
ACEI/ARB[n(%) ] 534(71.3) 565(75.4) 549(73.3) 0.21
Statins[ n( %) ] 738(98.5) 728(97.2) 734(98.0) 0.25
CCB[n(%) ] 151(20.2) 129(17.2) 154(20.6) 0.23
PPI[n(%) ] 285(38.1) 285(38.1) 298(39.8) 0.72

PVD: peripheral vascular disease; PCI: percutaneous coronary intervention; MI: myocardial infarction; eGFR: estimated glomerular filtration rate;

LVEF: left ventricular ejection fraction; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; ACEI; angiotensin-

converting enzyme inhibitor; ARB: angiotensin receptor blocker; CCB: calcium channel blocker; PPI: proton-pump inhibitor.
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Figure 1  Absolute standardized differences of covariates before and after propensity score matching
TG triglyceride; TC: total cholesterol; PVD: previous vessel disease; PCI: percutaneous coronary intervention; MI: myocardial infarction; LDL-C.
low-density lipoprotein cholesterol; eGFR: estimated glomerular filtration rate; LVEF; left ventricular ejection fraction; CCB: calcium channel blocker.
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Table 3  Clinical outcomes of patients among three groups [n(%)]
e Overall Non-smoker group Smoker group Former smoker group o
(n=8347) (n=3977) (n=3541) (n=829)

MACCE, 1 year 456(5.5) 222(5.6) 176(5.0) 58(7.0) 0.06
All-cause death 156(1.8) 82(2.1) 49(1.4) 25(3.0) <0.01
Cardiac death 114(1.4) 64(1.6) 33(0.9) 17(2.1) <0.01
MI 92(1.1) 39(1.0) 41(1.2) 12(1.5) 0.51
TVR 211(2.5) 89(2.2) 96(2.7) 26(3.1) 0.21
Stroke 107(1.3) 55(1.4) 37(1.0) 15(1.8) 0.22

MACCE, 5 years 1125(13.5) 536(13.5) 473(13.4) 116(14.0) 0.90
All-cause death 547(6.6) 264(6.6) 217(6. 1) 66(8.0) 0.25
Cardiac death 345(4.1) 180(4.5) 127(3.6) 38(4.6) 0.11
MI 231(2.8) 99(2.5) 107(3.0) 25(3.0) 0.32
Stroke 297(3.6) 143(3.6) 120(3. 4) 34(4.1) 0.65
TVR 453(5.4) 193(4.9) 215(6.1) 45(5.4) 0.07

MACCE:; major adverse cardiovascular and cerebrovascular events; MI; myocardial infarction; TVR; target vessels revascularization.

®4 IHEBEIRKLEFBIERLE (G TE)

Table 4 Clinical outcomes of patients among three groups( propensity score match)

[n=749, n(%) ]

Event Non-smoker group Smoker group Former smoker group P value
MACCE, 1 year 35(4.7) 54(7.2) 55(7.3) 0. 06
All-cause death 19(2.5) 21(2.8) 24(3.2) 0.72
Cardiac death 16(2.1) 14(1.9) 17(2.3) 0.90
MI 4(0.5) 10(1.3) 12(1.6) 0.13
TVR 12(1.6) 28(3.7) " 24(3.2) " 0.04
Stroke 6(0.8) 11(1.5) 14(1.9) 0.22
MACCE, 5 years 94(12.6) 137(18.3) " 105(14.0) <0.01
All-cause death 48(6.4) 85(11.4) " 59(7.9) <0.01
Cardiac death 34(4.5) 46(6.1) 36(4.8) 0.34
MI 15(2.0) 25(3.3) 24(3.2) 0.22
Stroke 23(3.1) 33(4.4) 31(4.1) 0.41
TVR 31(4.1) 58(7.7) " 40(5.3) <0.01

Compared with non-smoker group, * P <0.05. MACCE: major adverse cardiovascular and cerebrovascular events; MI: myocardial infarction; TVR; target

vessels revascularization.
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Figure 2 Cumulative incidence of endpoints among three groups in S-year follow-up
A: cumulative incidence of MACCE ; B; Cumulative incidence of TVR.
MACCE: major adverse cardiovascular and cerebrovascular events; TVR: target vessels revascularization.
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