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Abstract 

Background:  Although short-term mortality of acute myocardial infarction (AMI) has decreased dramatically in the 
past few decades, sudden cardiac arrest remains a serious complication. The aim of the study was to assess the clinical 
characteristics and predictors of prognosis in AMI patients who experienced out-of-hospital cardiac arrest (OHCA).

Methods:  We retrospectively registered consecutive AMI patients who were treated with emergency percutaneous 
coronary intervention (PCI) between 2004 and 2017. Clinical characteristics and outcomes were compared between 
patients with OHCA and those without OHCA.

Results:  Among 2101 AMI patients, 95 (4.7%) presented with OHCA. Younger age (odds ratio [OR]: 0.95; 95% con-
fidence interval [CI]: 0.93–0.97; p < 0.0001), absence of diabetes mellitus (OR, 0.51; 95% CI, 0.30–0.85; p = 0.01) or 
dyslipidemia (OR, 0.56; 95% CI, 0.36–0.88; p = 0.01), left main trunk (LMT) or left anterior descending artery (LAD) as 
the culprit lesion (OR, 3.26; 95% CI, 1.99–5.33; p < 0.0001), and renal deficiency (OR, 3.64; 95% CI, 2.27–5.84; p < 0.0001) 
were significantly associated with incidence of OHCA. Thirty-day mortality was 32.6% in patients with OHCA and 
4.5% in those without OHCA. Multivariate logistic analysis revealed LMT or LAD as the culprit lesion (OR, 12.18; 95% 
CI, 2.27–65.41; p = 0.004), glucose level (OR, 1.01; 95% CI, 1.00–1.01; p = 0.01), and renal deficiency (OR, 3.35; 95% CI, 
1.07–10.53; p = 0.04) as independent predictors of 30-day mortality among AMI patients with OHCA.

Conclusions:  In patients with AMI who underwent emergency PCI, 30-day mortality was six times greater in those 
having presented initially with OHCA compared with those without OHCA. Younger age, absence of diabetes mellitus 
or dyslipidemia, LMT or LAD as the culprit lesion, and renal deficiency were independent predictors of OHCA. OHCA 
patient with higher blood glucose level on admission, LMT or LAD as the culprit lesion, or renal deficiency showed 
worse clinical outcomes.
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Background
Acute myocardial infarction (AMI) is associated with 
high mortality and remains a major public health prob-
lem despite the development of reperfusion therapies 
such as coronary catheter interventions and optimal 
medications based on universal guidelines [1, 2]. In the 
1970s–80s, ST-elevation myocardial infarction (STEMI) 
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with shock was a fatal condition and its survival rate 
was only 20% [3, 4]. Even in present times, mortality in 
patients with STEMI approaches 50% and outcomes have 
shown no improvement over the past two decades [5, 6]. 
In particular, AMI complicated by out-of-hospital cardiac 
arrest (OHCA) remains a serious life-threating condition. 
It has been associated with equal mortality to patients in 
cardiogenic shock, and is reported to have ten times the 
mortality of patients without complicating cardiac arrest 
(CA) [7–9]. In addition, it has been reported that approx-
imately 70% of CA patients have coronary artery disease 
(CAD), nearly 50% of which is associated with AMI as 
acute occlusion of the coronary artery vessels [10–12]. 
Investigating the risk stratification of AMI patients who 
present with OHCA might help improve the mortality 
rate of AMI, and potentially that of OHCA. However, 
there are few data for AMI complicated with OHCA, 
especially in Asian populations. Therefore, the aim of the 
present study was to investigate the clinical characteris-
tics and predictors of prognosis of AMI patients who pre-
sent with OHCA.

Methods
Patients and data collection
We performed a single-center observational study of 
consecutive patients who underwent emergency percuta-
neous coronary intervention (PCI) for AMI at our insti-
tution between 2004 and 2017. Therefore, we excluded 
patients in whom AMI was not suspected and the AMI 
culprit lesion was not identified by coronary angiog-
raphy (CAG). The diagnosis of AMI was based on the 
criteria of the European Society of Cardiology/Ameri-
can College of Cardiology Foundation/American Heart 
Association/World Heart Federation Task Force for 
the Universal Definition of Myocardial Infarction [13]. 
Only type 1 myocardial infarction (MI; spontaneous MI 
related to ischemia due to a primary coronary event) 
was included in this study. STEMI was diagnosed when 
new ST-elevation at the J point was present in at least 
two contiguous leads. Patients with clinical suspicion 
of ongoing myocardial ischemia and left bundle branch 
block were considered equivalent to STEMI patients and 
were managed in a similar way [14]. Patients without ST-
segment elevation at presentation were designated as 
non-ST-elevation myocardial infarction (NSTEMI).

Demographic data and information regarding coronary 
risk factors, medications, revascularization procedure-
related factors, and comorbidities were collected retro-
spectively from the patient medical record database at 
Juntendo University Shizuoka Hospital. Blood samples 
were collected before emergency PCI, and blood pres-
sure (BP) was measured on admission. Patients with 
BP > 140/90  mmHg or those receiving antihypertensive 

drugs were regarded as hypertensive [15]. Dyslipidemia 
was defined as low-density lipoprotein cholesterol (LDL-
C) ≥ 140  mg/dL, high-density lipoprotein cholesterol 
(HDL-C) ≤ 40 mg/dL, triglycerides ≥ 150 mg/dL, or cur-
rent treatment with statins and/or lipid-lowering agents 
[16]. Diabetes mellitus was defined as either hemoglobin 
A1c ≥ 6.5% or medication with insulin or oral hypo-
glycemic drugs [17]. Renal deficiency was defined as an 
estimated glomerular filtration rate (eGFR) at admission 
of < 60  mL/min/1.73 m2, calculated using the Modifica-
tion of Diet in the Renal Disease equation modified with 
a Japanese coefficient using baseline serum creatinine 
[18]. A current smoker was defined as a person who was 
a smoker at the time of admission or who had quit smok-
ing within 1 year prior to admission.

This study was approved by the Institutional Review 
Board of our hospital and was performed in accordance 
with the Declaration of Helsinki. All participants pro-
vided written informed consent.

Primary endpoint
The primary endpoint was 30-day all-cause mortality. 
Mortality data were collected from the medical records 
of patients who died or who were treated at our institu-
tion. These details and the causes of death were obtained 
from other hospitals in the case of patients who had been 
transferred.

Statistical analysis
Quantitative data are expressed as the mean ± standard 
deviation or the median and interquartile range, and 
categorical variables are expressed as number and per-
centage. Continuous variables were compared using an 
unpaired t-test or the Mann–Whitney U-test. Categori-
cal variables were compared using the chi-square test or 
Fisher’s exact probability test. Logistic regression analy-
sis was performed to clarify the factors associated with 
the incidence of OHCA. Related variables in the univari-
ate analysis were used as variables in the multivariable 
logistic regression analysis, which was used to calculate 
the odds ratio (OR) and 95% confidence interval (CI). 
Survival curves were estimated using the Kaplan–Meier 
method and the log-rank test was used to detect statisti-
cally significant difference. Among patients with OHCA, 
multivariate logistic regression analysis was performed to 
identify the predictors of 30-day mortality. Variables that 
were included in the multivariate model were selected 
by univariate logistic regression analysis (p < 0.05). A p 
value < 0.05 was taken to indicate statistical significance. 
All statistical analysis was performed using JMP 14.0 
(SAS Institute Inc., Cary, NC, USA).
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Results
Baseline characteristics
The study population included 2101 consecutive 
patients with AMI who underwent emergency PCI 
between 2004 and 2017, of whom 95 (4.5%) presented 
with OHCA (Fig. 1). Among these, 54 patients (56.8%) 
were resuscitated successfully before admission. 
The baseline and procedural characteristics of these 
patients are shown in Table 1. Compared with patients 
without OHCA (non-OHCA group), patients with 
OHCA (OHCA group) were more likely to be younger, 
male, and have renal deficiency, but less likely to have 
a history of traditional coronary risk factors such as 
diabetes mellitus or dyslipidemia. Blood glucose and 
white blood cell counts were significantly higher in 
the OHCA group, and brain natriuretic peptide levels 
were significantly lower in these patients. The culprit 
lesion was more likely to be in the LMT or LAD in the 
OHCA group. There was no significant difference in 
the rate of multivessel CAD between the groups. The 
use of mechanical support such as intra-aortic balloon 
pumping or percutaneous cardiopulmonary support 
was more frequent in the OHCA group than the non-
OHCA group.

Independent factors of OHCA among AMI patients
Table  2 lists the results of univariate and multivariate 
logistic regression analysis. Age, sex, body mass index 
(BMI), diabetes mellitus, dyslipidemia, and left main 
trunk (LMT) or left anterior descending artery (LAD) 
as the culprit lesion of AMI were selected by univariate 
logistic regression analysis (p < 0.05) and entered into 
the multivariate model. Multivariate regression analy-
sis revealed younger age (OR, 0.95; 95% CI, 0.93–0.97; 
p < 0.0001), absence of diabetes mellitus (OR, 0.51; 95% 
CI, 0.30–0.85; p = 0.01) and dyslipidemia (OR, 0.56; 
95% CI, 0.36–0.88; p = 0.01), LMT or LAD as the culprit 
lesion (OR, 3.26; 95% CI, 1.99–5.33; p < 0.0001), and renal 
deficiency (OR, 3.64; 95% CI, 2.27–5.84; p < 0.0001) as 
factors significantly associated with incidence of OHCA.

Clinical outcomes and predictors of 30‑mortality 
among OHCA patients
Among the total AMI population, 147/2101 patients 
(7.0%) died within 30 days of admission. The 30-day mor-
tality was 32.6% in the OHCA group and 5.8% in the non-
OHCA group. Kaplan–Meier analysis confirmed that 
30-day death was significantly higher in the OHCA group 
than the non-OHCA group (log-rank p < 0.0001, Fig. 2).

Fig. 1  Flow chart of the study. The subjects were 2101 consecutive AMI patients who underwent emergency PCI between 2004 and 2017. When 
divided into two groups according to incidence of OHCA, 95/2101 (4.5%) patients presented with OHCA. AMI acute myocardial infarction, OHCA 
out-of-hospital cardiac arrest, PCI percutaneous coronary intervention, ROSC return of spontaneous circulation
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Logistic regression analysis of the OHCA group to 
identify predictors of 30-day mortality revealed renal 
deficiency, hemoglobin level, glucose level, LMT or 
LAD as the culprit lesion, and multivessel coronary 
artery disease as factors for inclusion in the multivari-
ate model. Multivariate logistic analysis indicated renal 
deficiency (OR, 3.35; 95% CI 1.07–10.53; p = 0.04), 
LMT or LAD as the culprit lesion (OR, 12.18; 95% CI 
2.27–65.41; p = 0.004), and glucose level on admission 
(OR, 1.01; 95% CI 1.00–1.01; p = 0.01) as independent 
predictors of 30-day mortality (Table 3).

Discussion
The major findings of the present study were as fol-
lows: (1) 4–5% of AMI patients presented with OHCA; 
(2) younger age, absence of diabetes mellitus or dys-
lipidemia, LMT or LAD as the culprit lesion, and renal 
deficiency were significantly associated with incidence 
of OHCA; (3) 30-day mortality was six times higher in 
the OHCA group than the non-OHCA group even after 
emergency revascularization; (4) renal deficiency, LMT 
or LAD as the culprit lesion, and high blood glucose 

Table 1  Baseline clinical characteristics

BNP brain natriuretic peptide, CAD coronary artery disease, eGFR estimated glomerular filtration rate, HDL-C high-density lipoprotein cholesterol, IABP intra-aortic 
balloon pumping, IRA infarct related artery, LAD left anterior descending, LDL-C low-density lipoprotein cholesterol, LMT left main trunk, OHCA out of hospital cardiac 
arrest, PCI percutaneous coronary intervention, PCPS percutaneous cardio pulmonary support, STEMI ST-elevation myocardial infarction, TC total cholesterol, TIMI 
thrombolysis in myocardial infarction

Overall (n = 2101) OHCA (n = 95) Non-OHCA (n = 2006) p value

Age, y 68.5 ± 12.1 63.2 ± 13.8 68.7 ± 12.0 < 0.0001

Male, n (%) 1588 (75.6) 83 (87.4) 1505 (75.0) 0.006

Hypertension, n (%) 1426 (68.0) 60 (64.5) 1366 (68.2) 0.46

Diabetes mellitus, n (%) 784 (37.4) 24 (25.5) 760 (37.9) 0.02

Dyslipidemia, n (%) 1245 (59.3) 45 (47.9) 1200 (59.9) 0.02

Current smoker, n (%) 853 (40.7) 43 (46.2) 810 (40.5) 0.27

Family history of CAD, n (%) 369 (18.0) 15 (17.2) 354 (18.0) 0.86

Multivessel CAD, n (%) 1012 (48.2) 45 (47.4) 967 (48.2) 0.87

LMT or LAD as IRA, n (%) 1044 (49.7) 72 (75.8) 972 (48.5) < 0.0001

Initial TIMI flow ≥ 2, n (%) 455 (21.7) 20 (21.1) 435 (21.7) 0.88

Cardiogenic shock on arrival, n (%) 129 (6.2) 47 (50.0) 82 (4.1) < 0.0001

IABP use, n (%) 467 (22.3) 60 (63.2) 407 (20.3) < 0.0001

PCPS use, n (%) 75 (3.6) 33 (34.7) 42 (2.1) < 0.0001

STEMI, n (%) 1836 (87.4) 74 (77.9) 1762 (87.8) 0.004

Prior PCI, n (%) 175 (8.4) 8 (8.7) 167 (8.3) 0.90

Prior stroke, n (%) 211 (10.1) 6 (6.5) 205 (10.2) 0.25

Body mass index, kg/m2 23.8 ± 3.8 24.8 ± 4.6 23.8 ± 3.8 0.02

Arterial fibrillation, n (%) 175 (8.3) 8 (8.4) 167 (8.3) 0.97

TC, mg/dL 186.6 ± 45.4 177.3 ± 51.9 187.1 ± 45.1 0.05

LDL-C, mg/dL 117.8 ± 37.5 110.1 ± 40.3 118.2 ± 37.3 0.05

HDL-C, mg/dL 47.2 ± 13.4 40.1 ± 12.1 47.5 ± 13.4 < 0.0001

Triglyceride, mg/dL 77 [49, 123] 110 [68, 171] 75 [49, 120] < 0.0001

Glucose, mg/dL 180.1 ± 84.0 259.1 ± 118.2 176.4 ± 80.2 < 0.0001

HbA1c, % 6.3 ± 1.3 6.2 ± 1.1 6.3 ± 1.4 0.32

BNP, ng/dL 93 [28, 267] 46 [15, 116] 96 [29, 272] 0.0001

White blood cells, /mL 10,500 [8400, 13,300] 13,800 [10200, 17,800] 10,400 [8400, 13,100] < 0.0001

Hemoglobin, g/dL 13.3 ± 2.1 13.5 ± 2.3 13.3 ± 2.1 0.30

eGFR, mL/min/1.73 m2 66.4 ± 20.0 58.1 ± 16.7 66.8 ± 20.1 < 0.0001

Renal deficiency, n (%) 741 (36.2) 53 (56.4) 688 (35.2) < 0.0001

Hemodialysis, n (%) 52 (2.5) 1 (1.1) 51 (2.5) 0.37
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level were independent predictors of 30-day mortality 
in the OHCA group (Fig. 3).

Short‑term prognosis of patients with AMI complicated 
by OHCA
Cardiac arrest is a fatal complication of AMI. Previ-
ous observational registries have reported that 5–8% of 
AMI patients presented with CA, and that short-term 

mortality was much higher in this group than in those 
without CA [7, 19], consistent with the findings of the 
present study. Approximately one-third of the present 
OHCA group died within 30 days of admission; however, 
we might have underestimated the prognostic impact of 
OHCA on AMI by excluding patients who were not indi-
cated for emergency PCI due to their poor clinical con-
dition. In addition, it is likely that many OHCA patients 

Table 2  Logistic regression analysis for incidence of OHCA among AMI patients

AMI acute myocardial infarction, CAD coronary artery disease, CI confidence interval, IRA infarct related artery, LAD left anterior descending, LMT left main trunk, OHCA 
out of hospital cardiac arrest, PCI percutaneous coronary intervention, TIMI thrombolysis in myocardial infarction

Univariate Multivariate

Odds ratio 95% CI p value Odds ratio 95% CI p value

Age 0.96 0.95–0.98 < 0.0001 0.95 0.93–0.97 < 0.0001

Male 2.30 1.25–4.25 0.008 1.24 0.65–2.39 0.51

Body mass index 1.06 1.01–1.11 0.02 1.03 0.97–1.09 0.39

Current smoker 1.27 0.83–1.92 0.27

Prior PCI 1.05 0.50–2.20 0.90

Prior stroke 0.61 0.26–1.42 0.25

Initial TIMI flow ≥ 2 1.60 0.42–6.26 0.50

Multivessel CAD 0.97 0.64–1.46 0.87

LMT or LAD as IRA 3.33 2.07–5.37 < 0.0001 3.26 1.99–5.33 < 0.0001

Hb 1.05 0.95–1.17 0.30

Hypertension 0.85 0.55–1.31 0.46

Diabetes mellitus 0.56 0.35–0.90 0.02 0.51 0.30–0.85 0.01

Dyslipidemia 0.62 0.41–0.93 0.02 0.56 0.36–0.88 0.01

Renal deficiency 2.38 1.57–3.61 < 0.0001 3.64 2.27–5.84 < 0.0001

Fig. 2  Kaplan–Meier curves for all-cause death. Kaplan–Meier analysis confirms the 30-day mortality was significantly higher in the OHCA group 
than the non-OHCA group (log-rank p < 0.0001). OHCA out-of-hospital cardiac arrest
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complicated with AMI could not be resuscitated success-
fully or transported to PCI-capable facilities. Successful 
resuscitation relies on a strong chain of survival, with the 
community, ambulance, and hospital working together. 
In the present study, 41 patients were in cardiac arrest 
on arrival, some of whom were resuscitated by defibril-
lation or advanced cardiac life support after arrival. In 
contrast, 33 patients in the OHCA group received per-
cutaneous cardiopulmonary support (PCPS). PCPS was 
used aggressively in patients who could not be resusci-
tated successfully. Several studies have shown the benefit 

of extracorporeal cardiopulmonary resuscitation (CPR) 
in CA patients [20].

Predictors of OHCA among the AMI population
Patients with OHCA were more likely to have LMT or 
LAD as the culprit lesions and accordingly large areas of 
infarction or ischemia, which are associated with poor 
outcome. In addition to large infarction or LMT culprit 
lesions, Kosugi et al. reported that chronic total occlusion 
was also associated with OHCA [21]. In contrast, multi-
vessel coronary artery disease was not an independent 

Table 3  Logistic regression analysis for 30-day mortality among AMI patients with OHCA

AMI acute myocardial infarction, CAD coronary artery disease, CI confidence interval, IRA infarct related artery, LAD left anterior descending, LMT left main trunk, MI 
myocardial infarction, OHCA out of hospital cardiac arrest, PCI percutaneous coronary intervention

Univariate Multivariate

Odds ratio 95% CI p value Odds ratio 95% CI p value

Age 0.99 0.96–1.03 0.68

Male 2.69 0.55–13.09 0.22

ST-elevation MI 0.44 0.16–1.18 0.10

Body mass index 1.02 0.93–1.13 0.62

Prior PCI 1.34 0.30–6.02 0.70

Prior stroke 1.09 0.19–6.33 0.92

Multivessel CAD 2.84 1.16–6.91 0.02 2.42 0.83–7.04 0.10

LMT or LAD as IRA 7.09 1.54–32.54 0.01 12.18 2.27–65.41 0.004

Hb 0.80 0.66–0.97 0.02 0.83 0.67–1.04 0.10

Glucose 1.01 1.00–1.01 0.002 1.01 1.00–1.01 0.01

Renal deficiency 4.02 1.51–10.68 0.005 3.35 1.07–10.53 0.04

Fig. 3  AMI complicated by OHCA: major findings of the present study). Approximately 1 in 20 AMI patients presented with OHCA. Younger age, 
absence of diabetes mellitus or dyslipidemia, LMT or LAD as the culprit lesion, and renal deficiency were significantly associated with incidence of 
OHCA. Thirty-day mortality was more than six times higher in the OHCA group than in the non-OHCA group. Renal deficiency, LMT or LAD as the 
culprit lesion, and higher blood glucose level were independent predictors of 30-day mortality in the OHCA group. AMI acute myocardial infarction, 
DM diabetes mellitus, LAD left anterior descending artery, LMT left main trunk, OHCA out-of-hospital cardiac arrest, PCI percutaneous coronary 
intervention
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factor for OHCA in the present study. Furthermore, 
patients in the present OHCA group were less likely to 
have coronary risk factors such as diabetes mellitus or 
dyslipidemia compared with the non-OHCA group. It is 
surprising that the absence of these comorbidities, which 
are well-known risk factors for cardiovascular disease, 
was associated with OHCA among AMI patients. Sev-
eral previous studies have also reported that the classi-
cal coronary risk factors of hypertension, dyslipidemia, 
and diabetes mellitus are associated with a lower rate of 
CA among AMI patients [7, 8, 21]. One possible expla-
nation is that these patients would have poor tolerance 
to acute ischemic events because of the lack of exposure 
to chronic ischemia [22] and would have a high risk of 
OHCA once MI had occurred. In addition, patients with 
coronary risk factors might be treated carefully by their 
physicians and some medications such as statins could 
improve clinical outcomes. In the present study, the rate 
of NSTEMI was higher in the OHCA group compared 
with the non-OHCA group. A recent study also reported 
a higher rate of NSTEMI in an OHCA group than in a 
non-OHCA group (24% vs. 22%) [21]. In the case of large 
areas of infarction or ischemia, ECG sometimes shows 
ST depression in several leads without ST elevation. In 
addition, we might have excluded OHCA patients with 
STEMI who could not transfer to our hospital or undergo 
emergency CAG because of their poor clinical condition. 
The present study included patients admitted during 
2004–2017, and the need for emergency PCI has changed 
during this period. It is possible that the inclusion crite-
rion has affected our results.

Predictors of short‑term mortality among patients 
with AMI complicated by OHCA
Consistent with the findings of a previous report [21], 
renal deficiency and LMT or LAD as the culprit lesion 
were associated with worse short-term mortality. 
Patients with renal deficiency have been reported to have 
a risk of CA before revascularization and to develop VF 
at the onset of MI [23, 24]. LMT or LAD as the culprit 
lesion is also a well-known risk factor of AMI mortality 
[25]. In particular, proximally located LAD as the culprit 
lesion had higher risk compared with non-proximally 
located LAD, which supports the finding that larger 
areas of infarction were associated with worse clinical 
outcome. It has also been reported that hyperglycemia 
causes worse mortality in AMI patients [26], which can 
be explained by the theory that the stress reaction in seri-
ous illness and in adverse glycometabolic effects such as 
vascular inflammation, a prothrombotic state, and higher 
free fatty acid concentrations is related to worse mortal-
ity of hyperglycemic patients with AMI [26, 27]. More 
intensive and careful treatments in the cardiac care unit 

after revascularization should be provided for patients 
with such predictors. However, there are no established 
treatment interventions for predictors such as early renal 
replacement therapy, complete revascularization, or 
active use of mechanical support and control of blood 
glucose to an appropriate level.

Emergency PCI in AMI complicated by OHCA
As mentioned above, some of the patients with AMI 
complicated by OHCA were not indicated for emergency 
CAG or revascularization because of their poor clinical 
condition. Previous observational studies have reported 
an association between early treatment and better clini-
cal outcomes [7, 28, 29], and therefore, emergency CAG 
and revascularization procedures are recommended 
in established guidelines for patients with STEMI [14, 
30]. However, the role of urgent CAG in patients with-
out ST-elevation is less clear. A recent meta-analysis has 
reported no significant differences in 30-day mortal-
ity, neurological status, or rate of PCI between OHCA 
patients without ST-elevation who were treated with 
early versus non-early CAG [31]. Thus, in patients with-
out ST-elevation, it would be reasonable to perform 
immediate evaluation in the emergency department to 
exclude non-coronary causes and urgently perform echo-
cardiography and blood tests.

Limitations
This study has several limitations. First, as a single-center, 
observational study with a small patient cohort, unknown 
confounding factors could have affected the outcomes, 
regardless of analytical adjustments. A further large-scale 
prospective, multicenter study would be needed to con-
firm our findings. New information regarding treatments 
for OHCA patients could improve their outcomes. Sec-
ond, it is possible that some patient data such as medical 
history and comorbidity might not have been collected, 
particularly in patients with OHCA. Third, as mentioned 
above, the prognostic impact of OHCA on AMI might 
be underestimated by excluding patients who could not 
undergo emergency PCI due to their poor clinical condi-
tion. In addition, it is possible that many patients could 
not be transferred to our hospital. Fourth, the registry 
included patients over a long period. The majority of 
patients were diagnosed using cardiac troponin; however, 
creatine kinase MB was used as a cardiac biomarker in 
some patients. Furthermore, the need for emergent PCI, 
especially for NSTEMI, might have changed over the 
long duration of the study period, and its use depends 
on the protocols of individual institutions and the deci-
sions of doctors performing the procedure. It is possible 
that this inclusion criterion itself, which generates a non-
homogeneous sample, might have affected the present 
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results. Fifth, we used data from a registry that included 
only patients who had undergone PCI. Therefore, we 
missed data for AMI patients who had not undergone 
emergent PCI. Finally, we combined patients with STEMI 
and NSTEMI. Because the number of participants was 
relatively small, we were unable to divide them to per-
form a stratified analysis.

Conclusions
Even though we enrolled only AMI patients who under-
went emergency PCI, 30-day mortality was six times 
greater in patients presenting with OHCA compared 
with those without OHCA. Younger age, absence of 
diabetes mellitus or dyslipidemia, LMT or LAD as the 
culprit lesion, and renal deficiency were independent 
predictors of OHCA. In addition, among patients with 
OHCA, higher blood glucose level on admission, LMT or 
LAD as the culprit lesion, and renal deficiency were asso-
ciated with worse clinical outcomes.
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