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Background/Aims: Although cardiovascular (CV) risk factors are well established,
some patients experience acute myocardial infarction (AMI) even without any risk
factors.

Methods: We analyzed total 11,390 patients (63.6 + 12.6 years old, 8,401 males) with
AMI enrolled in Korea Acute Myocardial Infarction Registry-National Institute
of Health from November, 2011 to December, 2015. Patients were divided into
two groups according to the presence of any CV risk factors (group I, without risk
factors, n = 1,420 [12.5%]; group 1I, with risk factors, n = 9,970 [87.5%]). In-hospi-
tal outcomes were defined as in-hospital mortality and complications. One-year
clinical outcomes were defined as the composite of major adverse cardiac events
(MACE).

Results: Group I was older (67.3 + 11.6 years old vs. 63.0 + 12.7 years old, p < 0.001)
and had higher prevalence of female gender (36.2% vs. 24.8%, p < 0.001) than the
group II. Group I experienced less previous history of angina pectoris (7.0% vs.
9.4%, p = 0.003) and the previous history of cerebrovascular accidents (3.4% vs.
6.9%, p < 0.001). In-hospital mortality (2.6% vs. 3.0%, p = 0.450) and complications
(20.6% vs. 20.0%, p = 0.647) were no differences between the groups. And 1 year
clinical outcomes (5.7% vs. 5.1%, p = 0.337) were no differences between the groups.
In multivariate logistic regression analysis, serum creatinine level (hazard ratio,
1.35; 95% confidence interval, 1.05 to 1.75; p = 0.021) were independent predictors of
1 year MACE in patients without any CV risk factors.

Conclusions: Elderly female patients were prone to develop AMI even without any
modifiable CV risk factors. We suggest that more intensive care is needed in AMI
patients without any CV risk factors who have high serum creatinine levels.
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INTRODUCTION

Worldwide, cardiovascular (CV) disease is a leading
cause of death. With an extension of life expectancy and
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a changing of diet, the incidence of acute myocardial
infarction (AMI) is increasing and becoming a major
cause of morbidity and mortality in Korea [1].

There are many known CV risk factors [2-7]. Some of’
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the known CV risk factors globally are; old age, high
blood pressure, sociodemographic, economical transi-
tion, family history of coronary heart disease, increased
cigarette smoking, alcohol intake, high serum lipid,
physical inactivity, obesity, diabetes, and poor nutrition
[3-7]. Apart from non-modifiable risk factors such as
age, male, and genetic predisposition, many other risk
factors could be controlled by changes to individual life
style or medical therapy [2]. Of these, the major modifi-
able CV risk factors are considered obesity, smoking,
hypertension, diabetes mellitus, and dyslipidemia [2].
In this way, although CV risk factors are well estab-
lished, some patients experience AMI even without any
risk factors. But there was little known about the pa-
tients without any risk factors.

Previous most studies have concentrated the preva-
lence of CV risk factors in patients with AMI. There are
few data available on the clinical characteristics and
outcomes in the AMI patients without CV risk factors.
In this study we analyzed to determine the incidence,
clinical characteristics, and outcomes in AMI patients
with versus without any major modifiable CV risk fac-
tors. Additionally, we analyzed the association between
the hospital discharge risk model in the previous study
for Korean AMI patients [8] and outcomes in AMI with
versus without any major modifiable CV risk factors.

METHODS

Study design and population
This study population was selected for AMI patients
who were enrolled in Korea Acute Myocardial Infarction
Registry-National Institute of Health (KAMIR-NIH).
KAMIR-NIH registry is a prospective, multicenter, web-
based observational cohort study, designed to collect
data on baseline characteristics, real-world treatment
practice and outcomes of the AMI patients diagnosed
from 20 university hospitals with facilities for primary
percutaneous coronary intervention (PCI) from Novem-
ber 2011 to December 2015 in Korea [1]. This protocol
approved by Institutional Review Board (CNUH-2011-
172) of each investigating hospital and informed consent
was obtained from all patients [1].

A total of 13,106 AMI patients who enrolled KAMIR-
NIH from November 2011 to December 2015. Among
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KAMIR-NIH
(November 2011 to December 2015)
13,106 patients were enrolled

Patients excluded:
1,031 patients

who were experienced previous AMI
685 patients

who have any missing data

11,390 Eligible patients

—

1,420 Without CV risk factors 9,970 With CV risk factors
(12.5%) (87.5%)

Figure 1. Study flow chart. KAMIR-NIH, Korea Acute Myo-
cardial Infarction Registry-National Institute of Health;
AMI, acute myocardial infarction; CV, cardiovascular.

these, the we analyzed the eligible 11,390 patients (63.6 +
12.6 years old, male 73.8%) excluded 1,031 patients who
were experienced previous AMI and 685 patients who
have any missing data. Patients were divided into two
groups according to the presence of any major modifiable
CV risk factors. Patients without any CV risk factors were
1,420 (67.3 + 11.6 years old, male 63.8%) and patients with
any CV risk factors were 9,970 (63.0 + 12.7 years old, male
73.8%) (Fig. 1).

Definition and clinical endpoint

AMI was defined as cardiomyocyte necrosis in a clinical
setting consistent with acute myocardial ischemia. AMI
was diagnosed by the characteristics presentation, serial
changes on 12-lead electrocardiographic suggesting in-
farction, and arise in cardiac markers, preferably cardi-
ac troponins, with at least one value above the ggth per-
centile of the upper reference limit [9].

CV risk factors were defined as smoking, obesity, hy-
pertension, diabetes mellitus, and dyslipidemia. Preva-
lence of CV risk factors was as follow: (1) smoking was
current smoking; (2) obesity was body mass index = 25
kg/m?; (3) hypertension was history of hypertension
with medical treatment; (4) diabetes mellitus was histo-
ry of diabetes mellitus with medication or using insu-
lin; and (5) dyslipidemia was history of dyslipidemia
with medical treatment or a fasting total cholesterol
level = 200 mg/dL.
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Clinical characteristics were collected in the index
hospitalization. Clinical endpoint was the composite of
major adverse cardiac events (MACE) during 12 months
of clinical follow-up. MACE was defined as all cause
death, non-fatal myocardial infarction, repeated PCI,
coronary artery bypass graft, cerebrovascular event, all
cause re-hospitalization, and stent thrombosis.

Statistical analysis
The software package SPSS version 23.0 for Windows
(IBM Co., Armonk, NY, USA) was used for all statistical

The Korean Journal of Internal Medicine Vol. 34, No. 5, September 2019

analyses. Continuous variables were evaluated as mean
+ standard deviation. Categorical variables were evalu-
ated as counts or percentages as appropriate. Diftferenc-
es between groups were performed using the chi-
square test or Fisher's exact test. Kaplan-Meier curves
were compared for all cause death and MACE, and the
log rank test was used to test the differences in the sur-
vival curves. Multivariate analysis was used to deter-
mine that the association between the hospital dis-
charge risk model and MACE. And the constructed six
independent variables (age, Killip class, serum creati-

Table 1. Baseline clinical characteristics in patients with versus without cardiovascular risk factors

Variable Without risk factors (n =1,420) With risk factors (n = 9,970) pvalue
Age, yr 67.3 £11.6 63.0+12.7 <0.001
Sex
Male 906 (63.8) 7,495 (75.2) <0.001
Female 514 (36.2) 2,475 (24.8) <0.001
Symptom 0.044
Atypical pain 201 (14.2) 1,247 (12.5)
Typical pain 1,219 (85.8) 8,723 (87.5)
First medical contact 0.086
PCI center 460 (32.4) 3,128 (31.4)
Non-PCI center 783 (55.1) 5,380 (54.0)
EMS 177 (10.8) 1,462 (14.7)
Previous history
Angina 99 (7.0) 942.(9.4) 0.003
HF 17 (1.2) 127 (1.3) 0.887
CVA 48 (3.4) 690 (6.9) <0.001
Family history of CAD 78 (5.5) 656 (6.6) 0.135
Physical finding
SBP, mmHg 128.1+29.6 1313 +29.4 < 0.001
DBP, mmHg 77.8 £18.2 79.3 £17.9 0.003
Heart rate, beats/min 76.2 +18.7 78.8 £19.1 <0.001
Killip class 0.676
1 1,121 (78.9) 7,920 (79-4)
II-1v 299 (21.1) 2,050 (20.6)
Final diagnosis 0.650
NSTEMI 718 (50.6) 5,109 (51.2)
STEMI 702 (49.4) 4,861 (48.8)

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

PCI, percutaneous coronary intervention; EMS, emergency medical service; HF, heart failure; CVA, cerebrovascular accident;
CAD, coronary artery disease; SBP, systolic blood pressure; DBP, diastolic blood pressure; NSTEMI, non-ST segment elevation
myocardial infarction; STEMI, ST segment elevation myocardial infarction.
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Table 2. Baseline echocardiographic, laboratory and coronary, angiographic findings in patients with versus without cardio-

vascular risk factors

Variable Without risk factors (n=1,420)  With risk factors (n = 9,970) pvalue
Echocardiographic finding
LVEE, % 52.2 +10.7 52.4+11.1 0.519
LVEF < 40% 162 (11.4) 1,135 (11.4) 0.968
Laboratory finding
Admission glucose, mg/dL 145.2 £ 54.4 171.2 £ 82.5 <0.001
Admission creatinine, mg/dL 0.9+ 0.5 1.1+1.2 < 0.001
Peak CK, U/L 1,071.5 + 2,842.4 1,016.4 +1,742.7 0349
Peak CK-MB, ng/mL 113.7 £ 140.5 113.0 £ 17023 0.889
Peak troponin I, ng/mL 46.7 +136.4 47.7 £100.9 0.773
Total cholesterol, mg/dL 184.0 £ 4423 179.8 £ 46.4 0.002
Triglyceride, mg/dL 104.9 +88.4 139.7 £126.6 <0.001
HDL-C, mg/dL 46.5 £13.6 42.5+12.2 <0.001
LDL-C, mg/dL 118.6 £ 41.7 113.2 +£39.7 < 0.001
NT-proBNP, pg/mL 2,447.5 + 8,523.7 2,496.5 + 8,198.7 0.867
hs-CRP, mg/dL 1.21+3.4 153+ 6.2 0.141
Coronary angiographic finding
PCI 1,276 (89.9) 9,058 (90.9) 0.123
Successful PCI 1,263 (99.0) 8,060 (98.9) 0.962
No. of involved vessels < 0.001
Single vessel 725 (51.1) 4,597 (46.1)
Left main or multivessel 607 (42.7) 4,929 (49.4)
Target lesion vessel 0.003
Left anterior descending 669 (47.1) 4,214 (42.3)
Left circumflex 204 (14.4) 1,605 (16.1)
Right coronary 382(26.9) 3,437 (30.2)
Left main 26 (1.8) 197 (2.0)
ACC/AHA type 0.789
Type A/B1 166 (13.0) 1,370 (13.2)
Type B2/C 1,114 (87.0) 8,080 (86.8)

Values are presented as mean = SD or number (%).

LVEF, left ventricular ejection fraction; CK, creatine kinase; HDL-C, high density lipoprotein cholesterol; LDL-C, low density
lipoprotein cholesterol; NT-proBNP, N-terminal pro B-type natriuretic peptide; hs-CRP, high-sensitivity C-reactive protein;
PCI, percutaneous coronary intervention; ACC/AHA, American College of Cardiology/American Heart Association.

nine, no in-hospital PCI, left ventricular ejection frac-
tion [LVEF], and admission glucose) in the previous
study were used to the prognostic significance [8]. The
all statistically analyses were 2-tailed, with statistical
significance defined as value of p < 0.05.

https://doi.org/10.3904/kjim.2018.056

RESULTS

Baseline clinical characteristics

The baseline clinical characteristics are listed in Table 1.
The group without risk factors was older (p < 0.001) and
had higher prevalence of female gender (p < 0.001) than
the group with risk factors. Although most of the pa-
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Table 3. In-hospital clinical outcomes in patients with versus without cardiovascular risk factors

Variable Without risk factors (n = 1,420) With risk factors (n = 9,970) pvalue

In-hospital mortality 37(2.6) 302 (3.0) 0.450
Cardiac death 30 (2.1) 242 (2.4) 0.512
Non-cardiac death 7(0.5) 60 (0.6) 0.852

In-hospital complications 292 (20.6) 1,997 (20.0) 0.647
Cardiogenic shock 135 (9.5) 818(8.2) 0.099
Newly developed HF 59 (4-2) 424 (4.3) 0.938
Recurrent ischemia 11(0.8) 93 (0.9) 0.656
Recurrent infarction 3(0.2) 40 (0.4) 0.359
Stent thrombosis 3(0.2) 35(0.4) 0.620
Cerebrovascular event 8(0.6) 64 (0.6) 0.859
Major bleeding 24 (1.7) 206 (2.1) 0.417
Minor bleeding 50 (3.5) 317 (3.2) 0.475
AV block 27 (1.9) 233 (2.3) 0.342
VT 40 (2.8) 342 (3.4) 0.271
VF 32(2.3) 163 (1.6) 0.096
Atrial fibrillation 53 (3.7) 316 (3.2) 0.262
Acute kidney injury 6(0.4) 86 (0.9) 0.110
Sepsis 8(0.6) 60 (0.6) 1.000
Multiorgan failure 7(0.5) 63 (0.6) 0.716

Values are presented as number (%).

HF, heart failure; AV, atrioventricular; VT, ventricular tachycardia; VF, ventricular fibrillation.

tients without risk factors (85.8%) complained of typical
pain, only 10.8% utilized the emergency medical service
for first medical contact. The group without risk factors
experienced less previous history of angina pectoris (p =
0.003) and the previous history of cerebrovascular acci-
dent (p < 0.001). And the previous history of heart fail-
ure (HF, p = 0.887) and family history of coronary artery
disease (p = 0.135) were no difference in the groups. Also
the Killip class (p = 0.676) and the final diagnosis of ST
segment elevation myocardial infarction (STEMI) and
non-ST segment elevation myocardial infarction
(NSTEMI) (p = 0.650) were no difference between the
groups.

Baseline echocardiographic, laboratory, and coro-
nary angiographic findings

The echocardiographic, laboratory, and coronary angio-
graphic findings are listed in Table 2. The mean of
LVEF (p = 0.519) were no difference in the groups. The
level of admission glucose (p < o.001), creatinine (p <
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o.001), and triglyceride (p < 0.001) were lower in the
group without risk factors. But total cholesterol (p =
0.002), high density lipoprotein cholesterol (p < 0.001),
and low density lipoprotein cholesterol (p < 0.001) were
higher in the group without the risk factors. And the
cardiac enzyme, N-terminal pro B-type natriuretic pep-
tide and high-sensitivity C-reactive protein were no dif-
ference between the groups. The PCI was performed in
almost all patients in this study. And the rate of success-
ful PCI was also high. Coronary angiographic findings
showed the target vessel in the order of left anterior de-
scending artery, right coronary artery, left circumflex,
and left main artery in two groups. The morphology of
lesion type by American College of Cardiology/Ameri-
can Heart Association (ACC/AHA) classification (p =
0.789) were no difference between the groups.

In-hospital outcomes

In-hospital outcomes are listed in Table 3. In-hospital
mortality were no difference between the groups (p =

https://doi.org/10.3904/kjim.2018.056


www.kjim.org

Choi AR, et al. AMI without CV risk factors

Table 4. One-year clinical outcomes in patients with versus without cardiovascular risk factors

KJIM™

Variable Without risk factors (n=1,420)  With risk factors (n = 9,970) pvalue

One-year MACE 81(5.7) 508 (5.1) 0.337
All cause death 28 (2.0) 125 (1.3) 0.031
Cardiac death 15 (1.1) 72 (0.7) 0.190
Non-cardiac death 13 (0.9) 53 (0.5) 0.090
Recurrent MI 5(0.4) 60 (0.6) 0.344
Repeated PCI 40 (2.8) 271 (2.7) 0.802
CABG 4(0.3) 11 (0.1) 0.107
Cerebrovascular event 4(03) 51 (0.5) 0308
All cause rehospitalization 9(0.6) 75 (0.8) 0.741
Stent thrombosis 2(0.1) 8(0.1) 0.360

Values are presented as number (%).

MACE, major adverse cardiac event; MI, myocardial infarction; PCI, percutaneous coronary intervention; CABG, coronary ar-

tery bypass graft.

0.450). Also in-hospital complications included cardio-
genic shock, newly developed HF, recurrent ischemia,
recurrent infarction, stent thrombosis, cerebrovascular
event, major bleeding, minor bleeding, atrioventricular
block, ventricular tachycardia, ventricular fibrillation,
atrial fibrillation, acute kidney injury, sepsis, and multi-
organ failure were no difference between the groups (p =

0.647).

One-year clinical outcomes

One-year clinical outcomes are listed in Table 4. The rate
of all cause death was higher in the group without risk
factors (p = 0.031). But the composite of MACE were no
difference between the groups (p = 0.337). Kaplan-Meier
curves in patients with versus without CV risk factors are
presented in Fig. 2. The cumulative survival freedom
from all cause death (p = 0.632, log rank test) and the cu-
mulative freedom from MACE (p = 0.306, log rank test)
were not significantly different between the groups.

The result of multivariate logistic analysis for associ-
ation between the six independent predictors of KA-
MIR score and 1-year MACE is listed in Tables 5 and 6.
Age, LVEF, and admission serum creatinine were inde-
pendent predictors in whole study population. The age
(hazard ratio [HR], 1.02; 95% confidence interval [CI],
1.02 to 1.03; p < 0.001), LVEF (HR, 1.55; 95% CI, 1.21 to
1.98; p = 0.001), and admission serum creatinine (HR,
1.10; 95% CI, 1.04 to 1.15; p < o.001) were independent

https://doi.org/10.3904/kjim.2018.056

predictors in patients with CV risk factors. But the only
admission serum creatinine (HR, 1.35; 95% CI, 1.05 to
1.75; p = 0.021) was independent predictor in patients
without CV risk factors.

DISCUSSION

The present study was presented to determine the inci-
dence, clinical characteristics, and outcomes in first
AMI patients without any CV risk factors. The CV risk
factors were defined as the traditional modifiable CV
risk factors. In this study, the clinical characteristics,
in-hospital outcomes, complications, and 1-year MACE
were not significantly different between the patients
without and with modifiable CV risk factors. To our
knowledge, this analysis is the largest study to investi-
gate long term outcomes of the patients without CV
risk factors.

There are few data available on the clinical character-
istics and outcomes in the AMI patients without CV
risk factors. The evidence is indisputable that the major
risk factors are predictive of coronary heart disease oc-
currence [3-5]. And modification of the major risk fac-
tors has been convincingly shown to reduce the risk of
future cardiac events [10].

In this study, the 12.5% of the AMI patients had no
risk factors documented at initial hospitalization. Our
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Figure 2. Kaplan-Meier curves: all cause death (A) and major adverse cardiac events (B) free survival rate in the study population.

Table 5. Multivariate analysis for association between the
six independent predictors of KAMIR score and MACE in

patients in whole study population

Variable HR 95% CI pvalue

Age 1.02 1.01-1.03 <0.001
Killip class 1.14 0.93-1.40 0.216
LVEF 1.44 1.14-1.82 0.002
Serum creatinine 1.10 1.05-1.16 <0.001
Admission glucose 1.00 1.00-1.00 0.100
No in-hospital PCI 0.94 0.71-1.25 0.672

HR was calculated by multivariate logistic analysis.

KAMIR, Korea Acute Myocardial Infarction Registry; MACE,
major adverse cardiac event; HR, hazard ratio; CI, confidence
interval; LVEF, left ventricular ejection fraction; PCI, percu-
taneous coronary intervention.

analysis is consistent with previous studies reporting
between 80% and 9o% of AMI patients with at least one
modifiable CV risk factors [10-14]. Nevertheless, the in-
cidence of the AMI patients without CV risk factors is
unclear. Many of these literatures were limited to spe-
cific populations and may not be generalizable to the
entire AMI population. The patients without risk fac-
tors were significantly older. This result is consistent
with previous studies reporting median age decreased

1046 www.kjim.org

as the number of risk factors increased [10,13,14]. This
may reflect a natural survival bias because patients with
risk factors die at a much younger age [15,16].

In this result showed that the patients without modi-
fiable CV risk factors have not the favorable prognostic
outcomes despite having similar clinical characteristics
such as Killip classification, LVEF, and PCI rate than
the patients with any CV risk factors. In-hospital mor-
tality and complications were showed little higher
trend in patients with risk factors, but there was not
statistical significance. This finding is consistent with
the previous studies [13,14,17]. Canto et al. [14] reported
that among patients with incident AMI without prior
CV, in-hospital mortality was inversely related to the
number of coronary heart disease risk factors. In one
study of NSTEMI patients in the Can Rapid Risk Strati-
fication of Unstable Angina Patients Suppress Adverse
Outcomes With Early Implementation of the ACC/AHA
Guidelines study (CRUSADE), they reported the mor-
tality rates were highest in patients without risk factors,
but this association was consistent and was attenuated
prominently after multivariable adjustment [13]. Never-
theless little is known about the long term outcomes in
the patients without CV risk factors. In this study,
1-year composite of MACE was not different between
the patients without and with CV risk factors. But the

https://doi.org/10.3904/kjim.2018.056
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Table 6. Multivariate analysis for association between the six independent predictors and MACE in patients with versus with-

out cardiovascular risk factors

Without risk factors With risk factors
Variable
HR 95% CI pvalue HR 95% CI p value

Age 1.02 0.99-1.04 0.158 1.02 1.01-1.03 <o0.001
Killip class 1.24 0.71-2.16 0.447 1.12 0.89-1.39 0.334
LVEF 0.76 0.35-1.61 0.459 1.55 1.21-1.98 0.001
Serum creatinine 1.35 1.05-1.75 0.021 1.10 1.04—1.15 0.001
Admission glucose 1.00 1.00-1.00 0.458 1.00 1.00-1.00 0.120
No in-hospital PCI 0.81 0.36-1.80 0.603 0.96 0.71-1.30 0.807

HR was calculated by multivariate logistic analysis.

MACE, major adverse cardiac event; HR, hazard ratio; CI, confidence interval; LVEF, left ventricular ejection fraction; PCI, per-

cutaneous coronary intervention.

all cause death rate was higher in patients without risk
factors. There are several thinkable explanations. First,
it is possible that some patients without risk factors
would have unaware true prevalence of the defined risk
factors. In addition, the patients without risk factors
may have had other risk factors that may influence
MACE, such as insulin resistance, psychosocial factors,
poor nutrition, physical inactivity, alcohol drinking, or
non-CV comorbidities [14]. Second, the first AMI pa-
tients with CV risk factors might be received more evi-
dence-based medications such as aspirin, statins, angio-
tensin IT receptor blockers, and angiotensin-converting
enzyme inhibitors. The patients with risk factors may
have been attenuated the MACE through more intensive
treatment and management before the first AMI and af-
ter AMI [14]. Third, the patients with risk factors may be
more likely to have regularly met a physician as outpa-
tients before the first AMI and after AMI. The favorable
management of risk factors has been one of the major
evidences of declining mortality from myocardial in-
farction during the past [18-20].

In this study, we analyzed to know the association be-
tween the previous six independent predictors of KA-
MIR score and 1-year MACE. The predictors of 1-year
MACE are known old age, high Killip classification, no
PCI during hospitalization, high admission creatinine,
low LVEF, and high admission glucose [8]. But, the in-
dependent predictors for 1-year MACE in whole popu-
lations were old age, low LVEF, and high admission se-
rum creatinine. But the independent predictor in
patients without risk factors was only high admission

https://doi.org/10.3904/kjim.2018.056

serum creatinine. In routine clinical practice, together
with previous data that the AMI patients with high cre-
atinine level have a high risk of contrast induced ne-
phropathy, ischemic and bleeding complications after
PCI. Therefore, it needs to be considered observation of
renal function and the use of appropriate antiplatelet
agents depending on the patient’s condition. And all
attempts must be made to promote the use of more ag-
gressive therapies, when they can be applied with an ac-
ceptable level of safety [21,22].

The present study has several limitations. This is
non-randomized prospective registry-based study and
was therefore subject to the limitations relative to this
type of clinical investigation. And the defined CV risk
factors were included on presence or absence of these
physical features on clinical history rather than on ac-
tual measurements of blood pressure, blood glucose, or
current amount of smoking. Also, the severity and
number of risk factors were not considered. Neverthe-
less, we believe that the AMI patients without CV risk
factors have not the favorable prognostic outcomes
than the patients with any CV risk factors.

In conclusion, elderly female patients were prone to
develop AMI even without modifiable CV risk factors.
The first AMI patients without CV risk factors have not
the favorable prognostic outcomes than the patients
with any CV risk factors. Therefore, we suggests that
more intensive care is needed in first AMI patients
without CV risk factors who have a high serum creati-
nine levels at admission.
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1. The 12.5% of the acute myocardial infarction
patients had no modifiable risk factors docu-
mented at initial hospitalization.

2. The patients without modifiable cardiovascular
(CV) risk factors have not the favorable prog-
nostic outcomes despite having similar clinical
characteristics.

3. The only admission serum creatinine (hazard
ratio, 1.35; 95% confidence interval, 1.05 to 1.75;
p = 0.021) was independent predictor of 1 year
major adverse cardiac event in patients without
modifiable CV risk factors.
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