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Predictors of One-Y ear Mortality in Smokers with Acute Myocardial Infarction

Soo Young Se011’2, Myung Ho Jeongl‘z, Seung Hun Leel’z, Seok-Joon Sohn3, Min Chul Kiml’z, Doo Sun Siml’z,
Young Joon Hong'?, Ju Han Kim"?, Youngkeun Ahn"*, Myeong Chan Cho®, Chong Jin Kim’, Young Jo Kim®,
and Other Korea Acute Myocardial Infarction Registry-NIH Investigators
'The Heart Center, Chonnam National University Hospital, Gwangju; ’The Heart Research Center Designated by Korea Ministry of
Health and Welfare, Gwangju; 3Department of Preventive Medicine, Chonnam National University Medical School, Gwangju;
*Department of Cardiology, Chungbuk National University Hospital, Cheongju; “Department of Cardiology, Kyunghee University
Hospital, Seoul; 6Department of Cardiology, Yeungnam University Hospital, Daegu, Korea

Background/Aims: It is well known that smoking is associated with clinical outcomes in patients with acute myocardial in-
farction (AMI). In this study, we aimed to predict the one-year mortality in AMI patients that smoked.

Methods: Of the AMI patients who were enrolled in the Korean Acute Myocardial Infarction Registry-National Institutes of
Health study, 5,110 were current smokers (57.1 + 11.6 years, male 95%), and these patients were included in the present study.
Patients were divided into two groups; group I (survival group, n = 4,844, 56.5 £ 11.3 years, male 95%) and group II (deceased
group, n = 266, male 88%). Clinical characteristics, coronary angiographic findings, procedural characteristics, and independent
factors related to one-year mortality were analyzed.

Results: In group 11, the incidence of hypertension and diabetes were significantly higher than in group I, and the patients were
significantly older. Patients with history of angina pectoris, myocardial infarction, and heart failure were significantly more com-
mon in group II than in group I. Smoking duration and pack-years of smoking were also significantly longer in group II than in
group 1. Multivariate analysis revealed that creatine > 2 mg/dL, left ventricular ejection fraction < 40%, Killip class > II, age > 65
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years, and post-percutaneous coronary intervention thrombolysis in myocardial infarction (post-PCI TIMI) flow < II were in-

dependent factors of mortality during the one-year follow-up.

Conclusions: The predictors of one-year mortality in AMI patients with smoking were renal and left ventricular dysfunction,
high Killip class, old age, and low post-PCI TIMI flow. (Korean J Med 2018;93:369-378)

Keywords: Smoking; Myocardial infarction; Mortality
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Table 1. Baseline clinical characteristics

71t % BAEE 93140 Ay WEL o
AHH1.1% vs. 2.6%, p < 0.03). 1

of| Al Itof mlste] F-oletAl =oThH16.0% vs. 59.0%, p

0.001) (Table 4).

Group I (n =4,844) Group II (n = 266) p-value

Age (years) 56.5+11.3 68.9+12.5 <0.001
Age > 65 1,151 (23.8) 177 (66.5) <0.001
Male sex 4,618 (95.3) 235(88.3) <0.001
BMI (kg/m’) 2445+33 22.7+3.1 <0.001
BMI > 25 2,183 (45.9) 53(22.5) <0.001
Chest pain 4,419 91.2) 183 (68.8) <0.001
Dyspnea 923 (19.1) 116 (43.6) <0.001
Cardiovascular risk factors

Hypertension 1,809 (37.3) 140 (52.6) <0.001

Diabetes mellitus 1,062 (21.9) 92 (34.6) <0.001

Dyslipidemia 551 (11.4) 15(5.6) 0.004

Previous angina 290 (6.0) 31 (11.7) <0.001

Previous MI 291 (6.0) 33(12.4) <0.001

Previous HF 30 (0.6) 9(34) <0.001

Family history of CAD 369 (7.6) 15(5.6) 0.233
Smoking heaviness

Current smoking (cigarettes/day) 204+9.9 18.2+10.7 0.001

Smoking period (years) 30.7+11.8 393+ 144 <0.001

Smoking period > 21 years 3,483 (71.9) 233 (87.6) <0.001

Smoking burden (pack-years) 31.3+20.3 350+21.2 0.004

Pack-years > 35 years 1,698 (35.1) 125 (47.0) <0.001
Clinical diagnosis 0.266

STEMI 2,645 (54.6) 136 (51.1)

NSTEMI 2,198 (45.4) 130 (48.9)
Killip class <0.001

I 4,100 (84.6) 121 (45.5)

I 325(6.7) 25(9.4)

I 202 (4.2) 51(19.2)

v 217 (4.5) 69 (25.9)
Killip class > 1T 744 (15.4) 145 (54.5) <0.001
Vital sign

Systolic BP (mmHg) 131.1 £28.9 111.9+42.4 <0.001

Diastolic BP (mmHg) 80.2 £ 18.05 67.5+£27.5 <0.001

Heart rate (/minute) 78.0+18.5 86.1+£29.7 <0.001

Values are presented as mean + standard deviation or number (%).

BMI, body mass index; MI, myocardial infarction; HF, heart failure; CAD, coronary artery disease; STEMI, ST-segment elevation my-

ocardial infarction; NSTEMI, non ST-segment elevation myocardial infarction; BP, blood pressure.
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Table 2. Laboratory and echocardiographic findings

Group I (n =4,844) Group II (n = 266) p-value
LV ejection fraction (%) 529+103 41.5+13.9 <0.001
Laboratory finding
WBC (10° mL) 11.3£3.9 125+4.4 <0.001
Hemoglobin (g/dL) 147+1.7 129423 <0.001
Glucose (mg/dL) 161.3£73.2 215.4+123.2 <0.001
Creatine (mg/dL) 1.0+1.0 1.6+1.4 <0.001
Peak troponin-I (ng/mL) 509 +111.1 80.4+152.4 <0.001
Peak CK-MB (ng/mL) 125.8 £169.2 151.3+£227.6 0.02
hs-CRP (mg/dL) 1.2+64 3.6+5.1 <0.001
Hemoglobin Alc (%) 64+1.5 6.7+1.7 0.03
Total cholesterol (mg/dL) 186.1 £45.9 166.5 £ 55.8 <0.001
Triglyceride (mg/dL) 158.6 +150.0 122.8 +124.4 0.001
LDL-cholesterol (mg/dL) 118.3+£39.6 102.5+44.0 <0.001
HDL-cholesterol (mg/dL) 41.6+11.1 39.1+13.8 0.002
BNP (pg/mL) 161.8£435.5 1,099.4 + 1,477.3 <0.001
NT-pro BNP (pg/mL) 961.2 £3,041.9 7,805.6 + 14,700.4 <0.001
ARU (units) 453.1+75.1 479.1 £79.6 0.009
PRU (units) 170.0 £ 101.1 247.5+88.6 <0.001

Values are presented as mean =+ standard deviation.

WBC, white blood cell count; CK-MB, creatine kinase myoglobin; hs-CRP, high sensitivity C-reactive protein; LDL, low density lip-
oprotein; HDL, high density lipoprotein; BNP, brain natriuretic peptide; NT-proBNP, N-terminal pro-brain natriuretic peptide; ARU, as-
pirin reaction units; PRU, P2Y 12 reaction units.

Table 3. Prescribed medications during hospitalization

Group I (n=4,844) Group II (n = 266) p-value
Medication

Aspirin 4,833 (99.8) 254 (95.5) <0.001
Clopidogrel 3,583 (74.0) 212 (79.7) 0.03
Prasugrel 833 (17.2) 28 (10.5) 0.005
Cilostazol 453 (9.4) 40 (15.0) 0.002
Ticagrelor 1,145 (33.5) 36 (19.9) <0.001
Calcium channel blocker 365 (7.5) 13 (4.9) 0.10
Beta blocker 4,127 (85.2) 115(43.2) <0.001
Statin 4,616 (95.3) 143 (53.8) <0.001
ACEI 2,562 (52.9) 65 (24.4) <0.001
ARB 1,375 (28.4) 49 (18.4) <0.001
Oral hypoglycemic agent 839 (17.3) 28 (10.5) 0.004

Values are presented as number (%).
AECI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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Table 4. Coronary angiographic findings and procedural characteristics

Group I (n =4,844) Group II (n =266) p-value

CAG 4,819 (99.5) 252 (94.7) <0.001
PCI 4,502 (92.9) 211 (79.3) <0.001
PCI success rate 4,464 (99.2) 201 (95.3) <0.001
Location of culprit lesion

LM 70 (1.6) 17 (8.1) <0.001

LAD 2,061 (45.7) 99 (46.9) 0.73

LCX 830 (18.4) 27 (12.8) 0.03

RCA 1,548 (34.3) 68 (32.2) 0.52
ACC/AHA lesion type

A S1(1.1) 1(0.5) 0.37

B1/B2 2,177 (48.3) 112 (53.1) 0.17

C 2,281 (50.6) 98 (46.4) 0.24

B2/C 3,925 (87.0) 195 (92.4) 0.02
Involved vessel

Single vessel 2,480 (51.5) 80 (31.7) <0.001

Two vessel 1,315 (27.3) 71 (28.2) 0.75

Three vessel 705 (14.6) 63 (25.0) <0.001

Left main 172 (3.6) 31(12.3) <0.001
Multivessel disease 2,223 (47.3) 167 (67.6) <0.001
Pre-PCI TIMI flow 0.76

0 2,279 (50.5) 113 (53.6)

I 458 (10.2) 21 (10.0)

II 627 (13.9) 30(14.2)

11 1,145 (25.4) 47 (22.3)
Post-PCI TIMI flow <0.001

0 15(0.3) 524

I 17 (0.4) 3(1.4)

I 89 (2.0) 11(5.2)

I 4,388 (97.3) 192 (91.0)
Post-PCI TIMI flow grade <1I 121 (2.7) 19 (9.0) <0.001
Stent type

Bare metal stent 94 (2.2) 33 (18.0) <0.001

Everolimus-eluting stent 1,962 (46.4) 81 (44.3) 0.56

Zotarolimus-eluting stent 921 (21.8) 37 (20.2) 0.61

Biolimus-eluting stent 807 (19.1) 24 (13.1) 0.04

Silolimus-eluting stent 56 (1.3) 0(0.0) 0.11

Paclitaxel-eluting stent 6(0.1) 0(0.0) 0.61

Other DES 380 (9.0) 8(4.4) 0.03
Stent diameter (mm) 32+04 31+04 0.03
Stent length (mm) 247+72 246+74 0.99
Stent number 14+0.7 1.5+0.8 0.02
Coronary artery bypass graft 55(1.1) 7(2.6) 0.03
In-hospital complication 75 (16) 157 (59.0) <0.001

Cardiogenic shock 287 (37.0) 128 (81.5) <0.001

New heart failure 115 (14.8) 37 (23.6) 0.007

Ventricular tachycardia 158 (20.4) 47 (29.9) 0.008

Atrioventricular block 107 (13.8) 7(4.5) 0.001

Acute kidney injury 13 (1.7) 22 (14.0) <0.001

Sepsis 13 (1.7) 13 (8.3) <0.001

Multi organ failure 1(0.1) 20 (12.7) <0.001

Values are presented as mean =+ standard deviation or number (%).

CAG, coronary angiography; PCI, percutaneous coronary intervention; LM, left main artery; LAD, left anterior descending artery; LCX,
left circumflex artery; RCA, right coronary artery; ACC/AHA, American College of Cardiology/American Heart Association; TIMI,
Thrombolysis In Myocardial Infarction; DES, drug-eluting stent.
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Table 5. Cox regression analysis for independent predictors of one-year mortality

Univariate Multivariate

HR 95% CI p-value HR 95% CI p-value
Creatine > 2 mg/dL 10.04 7.30-13.81 <0.001 2.80 1.63-4.81 <0.001
LV egjection fraction < 40% 6.41 4.81-8.55 <0.001 3.08 2.14-4.42 <0.001
Killip class > II 6.28 4.93-7.99 <0.001 2.39 1.67-3.40 <0.001
Age > 65 years 6.01 4.66-7.76 <0.001 3.84 2.68-5.50 <0.001
Previous heart failure 5.19 2.67-10.09 <0.001 1.13 0.45-2.83 0.79
Post-PCI TIMI flow <1I 3.52 2.20-5.64 <0.001 1.99 1.03-3.81 0.03
Smoking period > 21 years 2.70 1.87-3.89 <0.001 1.44 0.87-2.39 0.15
Multivessel disease 2.30 1.76-3.00 <0.001 1.24 0.89-1.73 0.19
Previous MI 2.15 1.49-3.10 <0.001 1.44 0.85-2.44 0.16
Pack-years > 35 years 1.60 1.26-2.04 <0.001 0.99 0.71-1.40 0.99

HR was calculated by Cox regression analysis.
HR, hazard ratio; CI, confidence interval; LV, left ventricle; PCI, percutancous coronary intervention; TIMI, Thrombolysis In
Myocardial Infarction; MI, myocardial infarction.
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