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Background/Aims: Recurrent acute myocardial infarction (AMI) is an adverse cardiac event in patients with a first AMI.
The predictors of recurrent AMI after the first AMI in patients who underwent successful percutaneous coronary intervention
(PCI) have not been elucidated.

Methods: We analyzed the data collected from 9,869 patients (63.2 + 12.4 years, men:women = 7,446:2,423) who were
enrolled in the Korea Acute Myocardial Infarction Registry-National Institute of Health between November 2011 and October
2015, had suffered their first AMI and had received successful PCI during the index hospitalization. Multivariable logistic re-
gression analysis was performed to identify the independent predictors of recurrent AMI following the first AMI.

Results: The cumulative incidence of recurrent AMI after successful PCl was 3.6% (359/9,869). According to the multivari-
able logistic regression analysis, the significant predictive factors for recurrent AMI were diabetes mellitus, renal dysfunction,
atypical chest pain, and multivessel disease.

Conclusions: In this Korean prospective cohort study, the independent predictors of recurrent AMI after successful PCI for
the first AMI were diabetes mellitus, renal dysfunction, atypical chest pain, and multivessel disease.
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INTRODUCTION

Cardiovascular disease is one of the major causes of death
globally and in the Republic of Korea [1,2]. Therefore, many
trials are being conducted with the aim of decreasing mor-
tality and improving the outcomes after acute myocardial
infarction (AMI).

Among the complications of AMI, recurrent AMI is a very
critical condition and can be fatal. According to a previous
study, the mortality risk of recurrent AMI is approximately
8% [3]. Furthermore, recurrent AMI impairs cardiac func-
tion, which leads to heart failure and its symptoms that
adversely affect patients’ quality of life. Thus, identifying
patients who are at risk for recurrent AMI after successful
percutaneous coronary intervention (PCl) is effective in im-
plementing active surveillance and strategies to manage
modifiable risk factors in these patients. These efforts are
expected to improve health outcomes, decrease mortality
rate, preserve patients’ cardiac function, and enhance their
quality of life. However, only a few studies have focused
on the risk factors for recurrent AMI. Herein, we aimed to
elucidate the risk factors for recurrent AMI despite success-
ful PCI by comparing the characteristics of patients who did
and did not suffer from recurrent AMI. We investigated the
independent predictors for recurrent AMI following the first
AMI despite successful PCI using the Korea Acute Myocar-
dial Infarction Registry (KAMIR)-National Institute of Health
(NIH) data.
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METHODS

Study population

We used data from the KAMIR-NIH registry [2]. The KA-
MIR-NIH registry was approved by the ethics committee
at each participating center (Chonnam National University
Hospital; CNUH-2011-172), this study was approved by the

13,103 Total

1,029 Previous Ml

12,074 First AMI

1,168 PCl not performed
94 Suboptimal PCI
53 Failed PC

10,759 Successful PCl

890 Follow-up loss

9,869 Enrolled
359 AMI recurred
9,510 Not recurred

Figure 1. Study population. The study population was derived
from the nationwide prospective Korea Acute Myocardial Infarc-
tion Registry (KAMIR)-National Institutes of Health (NIH). AMI,
acute myocardial infarction; MI, myocardial infarction; PCl, percu-
taneous coronary intervention.
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Institutional Review Board of Chonnam National University
Hospital (IRB No : CNUH-2022-058) and written informed
consent was obtained from all patients. Between November
2011 and October 2015, 13,103 patients were enrolled in
the KAMIR-NIH (Fig. 1). We excluded 1,029 cases with a
history of previous myocardial infarction (MI); thus, 12,074
patients who had experienced a first AMI were included.
Among them, PCl was not performed in 1,168 cases, the
PCl was suboptimal in 94 cases, or failed in 53 cases. There-
fore, 10,759 patients underwent successful PCl, of whom
890 were lost to follow-up. Finally, 9,869 patients were in-
cluded in this study, and AMI recurred in 359 cases.

Definition and clinical endpoint

AMI was defined as evidence of myocardial injury, with an
elevation of cardiac troponin levels where at least one value
was above the 99th percentile of the upper reference limit,
and with the evidence of necrosis consistent with myocar-
dial ischemia identified in a clinical setting. Clinical findings
consistent with myocardial ischemia included at least one
of the following: (1) symptoms such as chest pain or dis-
comfort; (2) electrocardiogram abnormalities (ST segment
elevation at the J point in more than two continuous leads
[over 0.2 mV elevation in V2-V3, 0.1 mV in other leads], ST
segment changes except for elevation [downslope or hori-
zontal ST segment depression over 0.05 mV, T wave inver-
sion in more than two continuous leads], or newly detected
left bundle branch block); and (3) imaging studies, such as
echocardiography, suggestive of MI. In this study, recurrent
AMI was defined as any spontaneous AMI after the first
AMII. Periprocedural Ml was not counted in KAMIR-NIH [4].
In the KAMIR-NIH database, a successful PCl was defined as
post-thrombolysis in myocardial infarction (TIMI) flow > 2
and residual stenosis < 50%. Renal dysfunction was defined
as creatinine clearance > 1.3 mg/dL according to the Global
Registry of Acute Coronary Events score [5]. The target val-
ue for dyslipidemia was low-density lipoprotein cholesterol
(LDL-C) below 70 mg/dL and > 50% reduction from base-
line. Obesity was defined as a body mass index > 25 kg/m?
according to the World Health Organization recommenda-
tion for Asian populations [6]. The total ischemic time was
defined as the time from symptom onset to balloon time.
Typical chest pain was defined as substernal chest discom-
fort of characteristic quality and duration, provoked by exer-
tion or emotional stress and relieved by rest or nitroglycerin.
Atypical chest pain was defined as chest pain not consis-
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tent with all the characteristics of typical chest pain. Major
adverse cardiovascular events (MACE) were defined as the
composite of total death, M, stroke, and revascularization,
including PCl and coronary artery bypass graft. The primary
endpoint of the study was the first recurrence of AMI after
successful PCI for the first AMI.

Statistical analysis
Continuous variables are presented as mean + standard and
were compared using the Student’s t test or Kruskal-Wallis
test. Categorical variables are expressed as number of cases
(percentages) and were compared using the chi-square test
or Fisher exact test. Each variables about baseline charac-
teristics and clinical findings were chosen based on previ-
ous studies [7-12]. We analyzed the relationship between
each factor and the recurrence of AMI using univariable
logistic regression. Considering the correlation between
factors, if the p value was < 0.1 in the univariable logis-
tic regression, we included the factors in the multivariable
logistic regression. Finally, we performed the multivariable
logistic regression with the selected factors using the back-
ward elimination procedure and likelihood ratio. In logistic
regressions, odds ratio and 95% confidence intervals were
calculated. Statistical significance was defined as p < 0.05 in
the multivariable logistic regression. Additionally, we used
Kaplan-Meier curve analysis with log-rank test to investi-
gate the association of recurrent AMI with the difference
of MACE incidence after 1 year between patients with and
without AMI recurrence.

Al statistical analyses were performed using IBM SPSS
Statistics version 26 (IBM Co., Armonk, NY, USA).

RESULTS

Baseline clinical characteristics

A total of 9,869 patients were included in the study (Table
1). The number of cases in the recurrent and the non-re-
current AMI groups were 359 and 9,510, respectively. The
AM I recurrence rate was 3.6% (Fig. 2). Regarding the inter-
val of recurrence, the following frequencies of reinfarction
cases occurred: 25 cases within 1 day (four deaths occurred
with four cardiac deaths), 46 cases within 30 days (eight
deaths occurred with eight cardiac deaths), 78 cases within
6 months (nine deaths occurred with eight cardiac deaths),
56 cases within 12 months (nine deaths occurred with six
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Table 1. Baseline characteristics
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Characteristic

Total (n = 9,869) AMl recurred (n =359)  AMI not recurred (n = 9,510) p value

Age, yr 63.2+124 653+ 11.7 63.1+124 0.001

>75yr 1,842 (18.7) 86 (24.0) 1,756 (18.5) 0.009
Women 2,423 (24.6) 111 (30.9) 2,312 (24.3) 0.004
Killip class

| 7,897 (80.0) 268 (74.7) 7,629 (80.2)

I 775 (7.9) (7 5) 748 (7.9)

1l 635 (6.4) 6 (12.8) 589 (6.2)

\Y% 562 (5.7) 8 (5.0) 544 (5.7)

lllor IV 1,197 (12.1) 4 (17.8) 1,133 (11.9) 0.001
Hypertension 4,887 (49.5) 208 (57.9) 4,679 (49.2) 0.001
Diabetes mellitus 2,602 (26.4) 141 (39.3) 2,461 (25.9) < 0.001
Dyslipidemia 1,085 (11.0) 40 (11.1) 1,045 (11.0) 0.927
Previous CVA 608 (6.2) 8(7.8) 580 (6.1) 0.188
Smoking 5,878 (59.6) 188 (52.4) 5,690 (59.8) 0.005
Hypotension, SBP < 100 mmHg 915 (9.3) 9(8.1) 886 (9.3) 0.427
Heart rate > 100 beats/min 964 (9.8) 47 (13.1) 917 (9.6) 0.031
Renal dysfunction (Cr > 1.3 mg/dL) 1,090 (11.0) 8 (18.9) 1,022 (10.7) < 0.001
Obesity (BMI > 25 kg/m?) 3,415 (34.6) 120 (33.4) 3,295 (34.6) 0.583
Previous HF 102 (1.0) 9 (2.5) 93 (1.0) 0.005
Atypical chest pain 1,190 (12.1) 68 (18.9) 1,122 (11.8) <0.001
Family history of AMI 652 (6.6) 5 (7.0) 627 (6.6) 0.781
ST elevation Ml 5,189 (52.6) 182 (50.7) 5,007 (52.6) 0.467
Atrial fibrillation 295 (3.0) 2(33) 283 (3.0) 0.494

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

AMI, acute myocardial infarction; CVA, cerebrovascular accident; SBP, systolic blood pressure; Cr, creatinine; BMI, body mass index;
HF, heart failure; MI, myocardial infarction.

Cumulative rate of recurrent AMI (%)

200 400 600

Days after arrival

800 1,000

- 80

- 60

L 40

20

- 100

[NV 3US44N231 40 J3quInp

Figure 2. Cumulative rate and number of recurrent acute myo-

cardial infarction (AMI).
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cardiac deaths), 79 cases within 24 months (seven deaths
occurred with five cardiac deaths), and 75 cases within 36
months (seven deaths occurred with three cardiac deaths).
More detailed information about the characteristics of re-
current AMI is presented in Supplementary Table 1. Killip
class lll or IV was frequent in the recurrent AMI group. The
presence of conditions such as hypertension, diabetes mel-
litus (DM), renal dysfunction, and atypical chest pain was
more frequent in the recurrent AMI group than in the
non-recurrent AMI group.
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Table 2. Coronary angiographic, echocardiographic, laboratory findings, and medication
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Variable

Total (n =9,869)  AMI recurred (n = 359) AMI not recurred (n = 9,510)  p value
Target lesion location

LM 456 (4.6) 9 (8.1) 427 (4.5) 0.001

LAD 6,909 (70.0) 276 (76.9) 6,633 (69.7) 0.004

LCx 4,315 (43.7) 175 (48.7) 4,140 (43.5) 0.051

RCA 5,190 (52.6) 202 (56.3) 4,988 (52.5) 0.155
No. of disease vessel

1 4,915 (49.8) 137 (38.2) 4,778 (50.2)

2 3,307 (33.5) 144 (40.1) 3,163 (33.3)

3 1,647 (16.7) 78 (21.7) 1,569 (16.5)

Multivessel disease 4,954 (50.2) 222 (61.8) 4,732 (49.8) <0.001
Post-TIMI flow

1] 9,622 (97.5) 351 (97.8) 9,271 (97.5)

<l 247 (2.5) 8 (2.6) 239 (2.5) 0.735
Type of lesion

A 131 (1.3) 1(0.0) 130 (1.4)

B1 1,183 (12.0) 4(12.2) 1,139 (12.0)

B2 3,755 (38.0) 154 (42.8) 3,601 (37.9)

C 4,800 (48.6) 160 (44.6) 4,640 (48.8)

B2 or C 8,555 (86.7) 314 (87.4) 8,241 (86.7) 0.658
Total ischemic time 35.0+82.9 437 + 1236 34.7 + 80.9 0.172
Total ischemic time > 12 hr 4,493 (45.5) 178 (45.8) 4,315 (45.4) 0.142
Ejection fraction 524 +£10.7 512117 524 +10.7 0.048
Ejection fraction < 50% 3,476 (35.2) 144 (40.1) 3,332 (35.0) 0.074
Maximum troponin | 51.3+ 1131 442 +71.0 51.6 £ 114.4 0.243
Maximum troponin | > 51.3 2,186 (22.2) 74 (20.6) 2,122 (22.3) 0.475
No. of lipid profile follow-up at 36 2,998 115 2,883
mo
LDL-C > 70 mg/dL or < 50% 2,454 (81.9) 93 (80.9) 2,361 (81.9) 0.780
reduction from baseline
Medical treatment

Aspirin 9,851 (99.8) 359 (100.0) 9,492 (99.8) 1.000

Clopidogrel 7,558 (76.6) 249 (69.4) 7,309 (76.9) 0.083

Ticagrelor 2,308 (23.4) 62 (17.2) 2,246 (23.6) 0.539

Prasugrel 1,288 (13.1) 48 (13.4) 1,240 (13.0) 0.159

Prasugrel or ticagrelor 2,990 (30.3) 110 (30.6) 2,880 (30.3) 0.885

ACEi or ARB 7,915 (80.2) 276 (76.8) 7,639 (80.3) 0.108

Beta-blocker 8,337 (84.5) 298 (83.0) 8,039 (84.5) 0.434

Statin 9,149 (92.7) 325 (90.5) 8,824 (92.8) 0.106

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

AMI, acute myocardial infarction; LM, left main coronary artery; LAD, left anterior descending coronary artery; LCx, left circumflex
coronary artery; RCA, right coronary artery; TIMI, thrombolysis in myocardial infarction; LDL-C, low-density lipoprotein cholesterol;
ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.

https://doi.org/10.3904/kjim.2021.427

www.Kjim.org 781


www.kjim.org

KJIM™

Coronary angiographic and other procedural
findings

In both groups, the most common target lesion was the left
anterior descending artery, followed by the right coronary
artery, left circumflex coronary artery, and left main coro-
nary artery (Table 2). The proportion of PCl in all locations
and the frequency of multivessel disease was higher in the
recurrent AMI group than in the non-recurrent AMI group.
The proportion of cases in which the total ischemic time
was longer than 12 hours or ejection fraction was < 50%,
and lesion type B2 or C were the same in both groups. The
incidence of atrial fibrillation was comparable between the
groups. The ischemic burden was estimated as the maxi-
mum troponin | level, and there was no statistically signif-
icant difference between the groups. Regarding medical
treatment, there was no difference between the groups in
the frequency of prescribing antiplatelet agents, beta-block-
ers, angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker, and statins.

Independent predictive factors for recurrent
AMI

The following variables with p < 0.1 in the univariable anal-
ysis were included in the multivariable logistic regression
analysis after considering covariance: age > 75 years, wom-
en, heart rate > 100 beats/min, Killip class lll or IV, hyperten-
sion, DM, previous heart failure, smoking, renal dysfunction,
atypical chest pain, PCl of the left anterior descending coro-
nary artery, multivessel disease, and ejection fraction < 50%
(Supplementary Table 2). Of these, the significant predictive
factors were DM, renal dysfunction, atypical chest pain, and
multivessel disease (Table 3).

To evaluate the effect of recurrent AMI, we compared
MACE incidence after 1 year between patients with and
without AMI recurrence using the Kaplan-Meier curve anal-
ysis. The cumulative incidence rate of MACE in the AMI

Table 3. Multivariable analysis for predictors of recurrent
acute myocardial infarction

Variable Odds ratio (95% Cl) p value
Diabetes mellitus 1.585(1.261-1.993) < 0.001
Renal dysfunction 1.473 (1.097-1.978) 0.010
Atypical chest pain 1.495 (1.125-1.987) 0.006
Multivessel disease 1.498 (1.198-1.874) < 0.001

Cl, confidence interval.
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25 1

20 +

Cumulative rate of MACE (%)

200 400 600
Days after 1-year

Log-rank p < 0.001

No. at rank
Recurrent A 168 154 137 132
within 1-year
Non-recurred 9,023 8,695 8,452 8,268

Figure 3. Cumulative rate of major adverse cardiovascular events
(MACE) after 1 year from first event in acute myocardial infarction
(AMI) recurred group within the 1 year vs. non-recurred group.
Red line: AMI recurred group within the 1 year, Blue line: AMI
non-recurred group with in the 1 year.

recurrence group was significantly higher compared with
that in the non-recurrence group (log-rank p < 0.001) (Fig.
3). Additionally, we investigated the predictors of recurrent
AMI within 1 year (Supplementary Tables 3 and 4). In the
multivariable analysis, the predictors of recurrent AMI within
1 year were Killip class Ill or IV, hypertension, DM, atypical
chest pain, multivessel disease, and statin use.

DISCUSSION

This study identified several independent predictive factors
for recurrent AMI after successful PCl, including DM, renal
dysfunction, atypical chest pain, and multivessel disease.
Given that these patients have a higher ischemic risk, clini-
cians should consider prescribing the dual antiplatelet thera-
py for a longer duration and administer more potent P2Y12
inhibitors (antiplatelet drugs) in this patient population.

DM is a well-known risk factor for the development of vas-
cular diseases. Previous studies showed that coronary events
such as restenosis and stent thrombosis were more com-
mon among patients with DM because of the modification
of the response to arterial injury [13]. Therefore, adequate
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diabetic control is essential to prevent AMI recurrence.

According to a previous study, patients with renal dys-
function comprise a very high-risk group for coronary artery
disease. In particular, the cardiovascular mortality rate of
patients with end-stage renal disease treated using hemo-
dialysis was 10 to 20 times higher than that of the general
population [14]. Regarding AMI recurrence, these patients
have a higher risk and need more active surveillance and
cautious management.

Multivariable logistic regression analysis revealed atypi-
cal chest pain as a risk factor for AMI recurrence. Baseline
characteristics of the atypical and typical chest pain groups
were different. Patients presenting with atypical chest pain
were older, more often women, and had longer total isch-
emic time; were more likely to have Killip class Ill or IV at
admission, low systolic blood pressure, high heart rate, and
renal dysfunction; were more likely to have hypertension,
DM, previous cerebrovascular accident, previous heart fail-
ure, atrial fibrillation compared with those presenting with
typical chest pain (Supplementary Table 5). The pathophys-
iology of these differences were appeared is not clear, yet.
Further studies should be conducted to explore the relation-
ship between the degree of pain and associated symptoms
(e.g., dyspnea and diaphoresis), patient perception of the
significance of the disease, education level, medical adher-
ence, and to explain the pathophysiology on the risk of AMI
recurrence.

Multivessel disease has been revealed a risk factor for AMI
recurrence. A previous study showed that the number of
stents, stenosis length, and reference diameter were associ-
ated with the risk of restenosis [15]. However, several ques-
tions need to be addressed to understand the association
of multivessel disease with AMI recurrence better. First, has
AMI recurred in the same vessel/vessels? Second, has AMI
recurred as in-stent restenosis or in a nearby stent? Third,
was there any pre-existing evidence of insignificant stenosis
in the vessel at the time of the first AMI [16-18]? Finally, the
length and diameter of the vessel should be considered as
potential contributing factors [19,20].

A previous study evaluated the American College of Car-
diology/American Heart Association lesion classification as a
predictor of procedural, 30-day, and 12-month outcomes.
In that study, complex lesion (type B2 and C) was associ-
ated with lower 30-day and 12-month survival rates, and
the authors attributed this to the lower procedural success
rate [21]. In the present study, we only enrolled patients
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who had successful PCI; hence, there was no association
between complex lesion types and AMI recurrence.

In the multivariable analysis, the predictors of recurrent
AMI within 1 and 3 years were different. The reason for
the difference is not clear. Killip class Ill or IV, hypertension,
and the use of statin were the only predictors of recurrent
AMI within 1 year, and these factors can be controlled with
medical treatment; however, apart from the prescription
of medication, additional investigations regarding the ade-
quacy of medical treatment and achievement of the target
value should be followed-up. Furthermore, a previous study
emphasized the importance of using statin to control dyslip-
idemia in acute coronary syndrome patients [22]. Within 1
year, which is relatively early, and after that, the stability of
the plaque, medications and difference in ejection fraction
between the first AMI, recurrence, and follow-up may help
explain the difference of predictors. Because the high-risk
patient group died within 1 year, it is thought that there
might be differences in the patient characteristics starting
from 1 year.

Recurrent AMIis an important risk factor for critical events
such as MACE, and efforts should be taken to prevent AMI
recurrence by identifying high-risk groups and their clinical
characteristics; in particular, identifying modifiable risk fac-
tors is important. This will allow clinicians to implement ac-
tive surveillance strategies and ultimately improve patients’
cardiac function and overall quality of life.

There are several limitations to the present study. First,
because the hospitals participating in the KAMIR-NIH are
the best university hospitals in Korea, patients’ clinical con-
ditions tend to be more severe, and the quality of medical
services provided is superior to those of average hospitals.
Therefore, the treatment and outcomes cannot be general-
ized to patients treated at average hospitals. Second, multi-
ple previous studies have demonstrated that the degree of
lipid control, not only LDL-C but also non-high-density lipo-
protein cholesterol, is an independent risk factor for recur-
rent AMI [23-25]. However, lipid profile data at the 3-year
follow-up was only available for a minority of the study pop-
ulation (25%, 2,454 patients), which may have influenced
our results. Third, we did not consider other potential fac-
tors which may influence AMI recurrence, such as the pre-
cise location of recurrent AMI compared with the first AMI
location; the type of stent; number of stents; length of the
stent; degree of control of other underlying diseases such as
hypertension and DM; and other thrombogenic conditions

www.kjim.org 783


www.kjim.org

KJIM™

such as performance status, infection, and autoimmune dis-
eases. Finally, although we analyzed the predictive ability
of several variables, we were unable to assess patient com-
pliance accurately. This is important because another study
demonstrated that good patient compliance could reduce
cardiovascular event risk after AMI [26]; therefore, this as-
pect may have affected our results.

KEY MESSAGE

1. The following are independent predictors of re-
current acute myocardial infarction (AMI) after
successful percutaneous coronary intervention for
AMI: diabetes mellitus, renal dysfunction, atypical
chest pain, and multivessel disease.

2. Patients with risk factors for AMI recurrence should
undergo active surveillance and management of
modifiable risk factors to prevent AMI recurrence
and maintain their cardiac function and quality of
life.
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Supplementary Table 1. Characteristics of recurrent acute
myocardial infarction

Characteristic Total (n = 359)
Initial diagnosis
STEMI 182
NSTEMI 177
Interval to recurrence
Acute (< 1 day) 25
Subacute (< 30 days) 46
<6 mo 78
<lyr 56
<2yr 79
>2yr 75
Diagnosis at recurrence
Acute stent thrombosis 25
Subacute stent thrombosis 17
STEMI 83
NSTEMI 234

STEMI, ST elevation myocardial infarction; NSTEMI, non-ST
elevation myocardial infarction.
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Supplementary Table 2. Univariable analysis for predictors of recurrent acute myocardial infarction within 3 years

Variable Odds ratio (95% Cl) p value
Age > 75 yr 1.391 (1.086-1.782) 0.009
Women 1.393 (1.109-1.751) 0.004
Heart rate > 100 beats/min 1.412 (1.031-1.933) 0.031
Killip class Il or IV 1.604 (1.216-2.117) 0.001
Hypotension (SBP < 100 mmHg) 0.855 (0.582-1.258) 0.428
Hypertension 1.422 (1.149-1.760) 0.001
Diabetes mellitus 1.853 (1.492-2.301) <0.001
Dyslipidemia 1.016 (0.727-1.420) 0.927
Previous heart failure 2.604 (1.303-5.204) 0.007
Previous CVA 1.302 (0.878-1.933) 0.190
Smoking 0.738 (0.598-0.912) 0.005
Renal dysfunction (Cr > 1.3 mg/dL) 1.952 (1.487-2.563) < 0.001
Obesity (BMI > 25 kg/m?) 0.939 (0.750-1.175) 0.583
Atypical chest pain 1.747 (1.332-2.291) < 0.001
Family history of AMI 1.060 (0.701-1.605) 0.781
Target lesion location
LM 1.869 (1.263-2.766) 0.002
LAD 1.442 (1.124-1.851) 0.004
LCx 1.234(0.999-1.523) 0.051
RCA 1.166 (0.943-1.442) 0.155
Multivessel disease 1.636 (1.317-2.032) <0.001
Post-TIMI flow < Il 0.884 (0.434-1.803) 0.735
Lesion type B2 or C 1.074 (0.782-1.477) 0.658
ST elevation Ml 0.925 (0.749-1.142) 0.467
Total ischemic time > 12 hr 1.184 (0.959-1.462) 0.116
Ejection fraction < 50% 1.219 (0.980-1.514) 0.075
Maximum troponin | > 51.3 0.910 (0.701-1.180) 0.475
Atrial fibrillation 1.128 (0.627-2.029) 0.689
LDL-C > 70 mg/dL or < 50% reduction from baseline 0.935 (0.582-1.502) 0.780
Aspirin NA 0.998
Prasugrel or ticagrelor 1.017 (0.809-1.278) 0.885
ACEi or ARB 0.814 (0.634-1.046) 0.108
Beta-blocker 0.894 (0.675-1.184) 0.434
Statin 0.743 (0.518-1.067) 0.108

Cl, confidence interval; SBP, systolic blood pressure; CVA, cerebrovascular accident; Cr, creatinine; BMI, body mass index; AMI,
acute myocardial infarction; LM, left main coronary artery; LAD, left anterior descending coronary artery; LCx, left circumflex cor-
onary artery; RCA, right coronary artery; TIMI, thrombolysis in myocardial infarction; MI, myocardial infarction; LDL-C, low-density
lipoprotein cholesterol; NA, not applicable; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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Supplementary Table 3. Univariable analysis for predictors of recurrent acute myocardial infarction within 1 year

Variable Odds ratio (95% Cl) p value
Age > 75yr 1.639 (1.197-2.242) 0.002
Women 1.673 (1.249-2.240) 0.001
Heart rate > 100 beats/min 1.492 (0.996-2.236) 0.052
Killip class 11l or IV 1.982 (1.408-2.791) < 0.001
Hypotension (SBP < 100 mmHg) 1.011 (0.627-1.629) 0.965
Hypertension 1.760 (1.320-2.347) < 0.001
Diabetes mellitus 1.804 (1.355-2.400) <0.001
Dyslipidemia 1.140 (0.747-0.174) 0.543
Previous heart failure 2.491 (1.003-6.187) 0.049
Previous CVA 1.497 (0.916-2.446) 0.107
Smoking 0.615 (0.466-0.812) 0.001
Renal dysfunction (Cr > 1.3 mg/dL) 2.090 (1.474-2.962) < 0.001
Obesity (BMI > 25 kg/m?) 1.007 (0.749-1.352) 0.965
Atypical chest pain 1.936 (1.371-2.733) <0.001
Family history of AMI 1.215(0.725-2.037) 0.461
Target lesion location
LM 1.546 (0.891-2.683) 0.121
LAD 1.432 (1.030-1.990) 0.033
LCx 1.158 (0.877-1.530) 0.301
RCA 1.395 (1.050-1.854) 0.022
Multivessel disease 1.787 (1.338-2.387) < 0.001
Post-TIMI flow < Il 0.779 (0.287-2.114) 0.625
Lesion type B2 or C 1.414 (0.888-2.252) 0.144
ST elevation Ml 0.891 (0.675-1.176) 0.416
Total ischemic time > 12 hr 1.315 (0.996-1.737) 0.054
Ejection fraction < 50% 1.413 (1.063-1.879) 0.017
Maximum troponin | > 51.3 0.915 (0.650-1.290) 0.613
Atrial fibrillation 1.341 (0.655-2.745) 0.423
LDL-C > 70 mg/dL or < 50% reduction from baseline 1.486 (0.627-3.522) 0.369
Aspirin NA 0.999
Prasugrel or ticagrelor 1.086 (0.806-1.462) 0.589
ACEi or ARB 0.731 (0.530-1.007) 0.055
Beta-blocker 0.821 (0.572-1.177) 0.283
Statin 0.552 (0.360-0.844) 0.006

Cl, confidence interval; SBP, systolic blood pressure; CVA, cerebrovascular accident; Cr, creatinine; BMI, body mass index; AMI,
acute myocardial infarction; LM, left main coronary artery; LAD, left anterior descending coronary artery; LCx, left circumflex cor-
onary artery; RCA, right coronary artery; TIMI, thrombolysis in myocardial infarction; MI, myocardial infarction; LDL-C, low-density
lipoprotein cholesterol; NA, not applicable; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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Supplementary Table 4. Multivariable analysis for predict
ors of recurrent acute myocardial infarction within 1 year

Variable Odds ratio (95% Cl) p value
Killip class Il or IV 1.485 (1.021-2.159) 0.038
Hypertension 1.480 (1.090-2.010) 0.012
Diabetes mellitus 1.389 (1.025-1.881) 0.034
Atypical chest pain 1.545 (1.072-2.227) 0.020
Multivessel disease 1.585 (1.174-2.140) 0.003
Statin 0.567 (0.363-0.885) 0.012

Cl, confidence interval.
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Supplementary Table 5. Baseline characteristics of atypical chest pain group and typical chest pain group

Characteristic Atypical (n = 1,190) Typical (n = 8,679) Odds ratio (95% Cl) p value
Age, yr 68.1+12.2 62.6 £ 12.3 5.522 (4.776-6.268) <0.001

>75yr 364 (30.6) 1,478 (17.0) 2.147 (1.875-2.458) <0.001
Women 398 (33.4) 2,025 (23.3) 1.651 (1.450-1.881) <0.001
Killip class Il or IV 364 (30.6) 833 (9.6) 4.151 (3.599-4.786) < 0.001
Hypertension 674 (56.6) 4,213 (48.5) 1.385 (1.225-1.565) < 0.001
Diabetes mellitus 409 (34.4) 2,193 (25.3) 1.549 (1.361-1.762) < 0.001
Dyslipidemia 81 (6.8) 1,004 (11.6) 0.558 (0.441-0.706) < 0.001
Previous CVA 124 (10.4) 484 (5.6) 1.970 (1.601-2.423) < 0.001
Smoking 591 (49.7) 5,287 (60.9) 0.633(0.561-0.715) <0.001
Hypotension (SBP < 100 mmHg) 182 (15.3) 733 (8.4) 1.957 (1.643-2.332) < 0.001
Heart rate (> 100 beats/min) 238 (20.0) 726 (8.4) 2.739 (2.331-3.217) < 0.001
Renal dysfunction (Cr > 1.3 mg/dL) 312 (26.2) 778 (9.0) 3.609 (3.110-4.187) < 0.001
Obesity (BMI > 25 kg/mz) 292 (24.5) 3,123 (36.0) 0.598 (0.520-0.689) < 0.001
Previous HF 2(.7) 70 (0.8) 3.399 (2.227-5.187) < 0.001
Family history of AMI ( 0) 604 (7.0) 0.562 (0.416-0.759) <0.001
ST elevation M 424 (35.6) 4,765 (54.9) 0.455 (0.401-0.516) < 0.001
Atrial fibrillation 95 (8.0) 380 (4.4) 1.895 (1.500-2.393) <0.001
Total ischemic time 65.0 + 122.8 309748 34.19 (27.03-41.35) <0.001
Total ischemic time > 12 hr 744 (62.5) 3,748 (43.2) 2.195 (1.937-2.486) < 0.001

Values are presented as mean + standard deviation or number (%).
Cl, confidence interval; CVA, cerebrovascular accident; SBP, systolic blood pressure; Cr, creatinine; BMI, body mass index; HF, heart
failure; AMI, acute myocardial infarction; MI, myocardial infarction.
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