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Background/Aims: Chest pain is an essential symptom in the diagnosis of acute coro-
nary syndrome (ACS). One-third of patients with ACS present atypically, which can in-
fluence their receiving timely lifesaving therapy. 
Methods: A total of 617 NSTEMI patients from the Korea Acute MI Registry (KAMIR) 
and the Korea Working Group on MI (KorMI) databases were analyzed. The study pop-
ulation was divided into two groups by symptoms at presentation (typical symptoms 
group, 128; atypical symptoms groups, 128).
Results: In this study population, 23% of patients presented without chest pain. After 
propensity score matching, the contact-to-device time (2,618 ± 381 minutes vs. 1,739 ± 
241 minutes, p = 0.050), the symptoms-to-balloon time (3,426 ± 389 minutes vs. 2,366 ± 
255 minutes, p = 0.024), and the door-to-balloon time (2,339 ± 380 minutes vs. 1,544 ± 244 
minutes, p = 0.002) were significantly higher in the patients with atypical symptoms 
than in those with typical symptoms, respectively. Atypical symptoms were an indepen-
dent predictor for 1-year mortality (hazard ratio, 2.820; 95% confidence interval, 1.058 
to 7.515; p = 0.038). The Kaplan-Meier estimates showed higher risk for 12-month mor-
tality in patients with atypical symptoms (p = 0.048) and no significant difference for 
12-month major adverse cardiac events (p = 0.487).
Conclusions: Acute myocardial infarction patients with atypical symptoms were not 
rare in clinical practice and showed a high risk of delayed reperfusion therapy. After 
imbalance between the groups was minimized by use of propensity score matching, pa-
tients who presented atypically had a high mortality rate.
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Prognostic significance of non-chest pain symp-
toms in patients with non-ST-segment elevation 
myocardial infarction
Inna Kim1, Min Chul Kim1, Keun Ho Park2, Doo Sun Sim1, Young Joon Hong1, Ju Han Kim1, 
Myung Ho Jeong1, Jeong Gwan Cho1, Jong Chun Park1, Myeong Chan Cho3, Jong Jin Kim4, 
Young Jo Kim5, Youngkeun Ahn1, and for the Korea Acute Myocardial Infarction Registry Investigators

INTRODUCTION

Chest pain and discomfort are essential symptoms in 
the diagnosis of acute coronary syndrome (ACS). Early 
detection of the signs and symptoms of ACS may help 
in the identification of acute myocardial infarction (MI) 
and is crucial for optimal medical care, timely reperfu-

sion therapy, and prevention of cardiac events. However, 
33% of patients with ACS present without chest pain or 
discomfort, which can influence their receipt of timely 
lifesaving therapy [1].

Atypical symptoms are defined as the absence of chest 
pain before or during admission and can include gas-
trointestinal or respiratory symptoms such as dyspnea, 
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nausea, vomiting, and abdominal discomfort. According 
to recent recommendations in the European guidelines 
[2], an immediate invasive strategy should be performed 
in the case of very-high-risk criteria in patients with non-
ST-segment elevation MI (NSTEMI). However, an atypi-
cal presentation of symptoms in patients with NSTEMI 
can delay timely reperfusion and thrombolytic therapy. 
In a study based on the National Registry of MI 2 (NRMI-
2), the absence of chest pain and the absence of discom-
fort at hospital presentation were the most significant 
factors predicting a lower use of reperfusion therapy [3,4].

Whether traditional risk factors such as age, gender, 
and diabetes can affect the presentation of symptoms in 
NSTEMI patients is not well known. Only a few stud-
ies have highlighted this under-investigated subject. In 
comprehensive studies, atypical symptoms were noted 
more commonly in patients with diabetes, women, and 
elderly patients with ACS [1,5]. In a large prospective ob-
servational study, Culic et al. [5] reported that diabetes 
was an independent predictor of an atypical presenta-
tion of acute MI in men and women.

However, the data from two registries showed no dif-
ferences in the incidence of pre-infarction angina be-
tween diabetic and nondiabetic groups. In that analysis, 
patients with diabetes were older and were more often 
female than those without diabetes [6]. Therefore, se-
lection bias resulting from traditional risk factors may 
have been present. To address this issue, in this study 
we sought to use propensity score analysis to investi-
gate the association between symptom presentation and 
12-month mortality in patients with NSTEMI.

METHODS

Data source
This study was conducted by using data from the Ko-
rea Acute MI Registry (KAMIR) and the Korea Working 
Group on Myocardial Infarction (KorMI) databases. KA-
MIR is a prospective, open, observational, multicenter 
online registry of acute MI cases supported by the Ko-
rean Society of Cardiology. KorMI is an ongoing registry 
that began as a subsequent study to KAMIR. A trained 
study coordinator collected data by using a standardized 
protocol and the ethics committee of each participating 
hospital approved the study protocol. The Institutional 

Review Board numbers of the KAMIR and KorMI stud-
ies were CNUH-2011-172 and I-2008-01-009. The study 
protocol conformed to the ethical guidelines of the 1975 
Declaration of Helsinki, as reflected in the study ap-
proval by the human research committee of each par-
ticipating institution. Written informed consent for use 
of the data was also obtained from each patient.

We enrolled 617 NSTEMI patients who underwent 
percutaneous coronary intervention (PCI) between 2008 
and 2012. The study population was divided into two 
groups according to symptoms at hospital presenta-
tion: 474 NSTEMI patients with typical chest pain and 
143 NSTEMI patients with atypical symptoms (without 
chest pain) were analyzed.

Typical presentation was defined as cases in which the 
reported symptoms included chest pain. Chest pain was 
defined as any symptoms of chest discomfort, sensation, 
or pressure or arm, neck, or jaw pain before or during 
admission.

Atypical symptoms were defined as the absence of 
chest pain before or during admission and may have in-
cluded gastrointestinal or respiratory symptoms such as 
dyspnea, nausea, vomiting, and abdominal discomfort.

Study end points
The primary end points were 12-month mortality and 
major adverse cardiac events (MACEs) including all-
cause death, recurrent MI, cardiac death, coronary ar-
tery bypass graft surgery, and repeated PCI in NSTEMI 
patients during follow-up. The secondary endpoints 
were the contact-to-device time (defined as the time 
interval from first medical contact to device activation 
during PCI), the symptoms-to-balloon time (defined 
as the time interval from the patient first experienc-
ing symptoms to balloon inflation during PCI), and the 
door-to-balloon time (defined as the time interval from 
first arrival at the hospital to balloon inflation during 
PCI) in the atypical and typical symptoms groups. First 
medical contact was defined as the first face-to-face con-
tact made by paramedics with the patient. 

Statistical analysis
Because this was a retrospective study and not a ran-
domized controlled trial, it was necessary to reach 
comparability between the two groups with regard to 
potential confounding variables. The propensity score 
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matching method has been used to minimize the bias 
due to confounding that frequently occurs in retrospec-
tive studies. We performed propensity score matching 
using one-to-one matching for atypical symptoms at 
hospital presentation by use of R software version 2.15 
(R Foundation). Covariates included in the model were 
age, body mass index, Killip class, coronary risk factors 
(diabetes mellitus, hypertension, hyperlipidemia, and 
cigarette smoking), and creatinine clearance.

Comparability of the two groups with respect to the po-
tential confounders before (typical symptoms group, 474; 
atypical symptoms groups, 143) and after (typical symp-
toms groups, 128; atypical symptoms groups, 128) match-
ing was also evaluated by using IBM SPSS version 22.0 
(IBM Corp., Armonk, NY, USA). Continuous variables 
were presented as the mean value ± standard deviation 
(SD) and differences were investigated by use of one-way 
analysis of variance (ANOVA). Discrete variables were pre-
sented as percentages and relative frequencies and com-
parisons were made by using chi-square tests. A logistic 
regression model was used to determine independent 
predictors of 1-year mortality and all variables considered 
relevant to predicting 1-year mortality were tested.

RESULTS

Baseline characteristics
The baseline characteristics of the study population be-
fore propensity score matching are summarized in Ta-
ble 1. The proportion of NSTEMI patients who present-
ed with non-chest pain complaints was 23%. Patients 
with atypical symptom presentation were significantly 
older (74.0 ± 9.1 years vs. 66.4 ± 10.6 years, p < 0.001), more 
likely to be female (44.8% vs. 29.1%, p < 0.001), and more 
likely to be hypertensive (69.2% vs. 56.6%, p = 0.019) than 
patients presenting with typical symptoms, respectively. 
They had higher levels of serum high-sensitivity C-reac-
tive protein (hs-CRP; 3.0 ± 5.0 mg/dL vs. 1.6 ± 2.9 mg/dL, 
p = 0.005), serum creatinine (1.5 ± 1.6 mg/dL vs. 1.1 ± 1.1 
mg/dL, p = 0.041), and serum glucose (207.7 ± 118.3 mg/dL 
vs. 117.7 ± 79.7 mg/dL, p = 0.011) and a lower left ventric-
ular ejection fraction (47.7% ± 13.5% vs. 57.7% ± 11.3%, p < 
0.001) than did patients presenting with typical symp-
toms, respectively. After propensity score matching, the 
two-patient groups were similar in terms of all baseline 
covariates used for propensity score estimation (Table 
2). Matching reduced covariate imbalance and improved 

Table 1. Baseline clinical characteristics of NSTEMI patients before propensity score matching

Characteristic 
Patient with typical symptoms 

(n = 474)
Patient with atypical symptoms 

(n = 143)
p value

Age, yr 66.4 ± 10.6 74 ± 9.1 < 0.001

Hypertension 276 (56.6) 99 (69.2) 0.019

Smoking 172 (36.3) 33 (23.1) < 0.001

Female sex 138 (29.1) 64 (44.8) < 0.001

Diabetes mellitus 178 (37.6) 64 (44.8) 0.143

Body mass index, kg/m2 24.4 ± 2.9 23.7 ± 2.9 0.022

Left ventricle ejection fraction, % 57.7 ± 11.3 47.7 ± 13.5 < 0.001

Plasma glucose, mg/dL 117.7 ± 79.7 207.7 ± 118.3 0.011

Creatinine, mg/dL 1.1 ± 1.1 1.5 ± 1.6 0.041

Total cholesterol, mg/dL 194.2 ± 48.2 178.3 ± 45.7 0.019

HDL-C, mg/dL 41.6 ± 11.4 41.2 ± 11.9 0.814

Triglyceride, mg/dL 133.7 ± 76.2 111.3 ± 71.0 0.025

LDL-C, mg/dL 127.1 ± 42.0 116.3 ± 40.6 0.045

hs-CRP, mg/dL 1.6 ± 2.9 3.0 ± 5.0 0.005

Pre TIMI grade flow 0–2 327 (73.2) 104 (69.0) 0.040

Values are presented as mean ± SD or number (%).
NSTEMI, non-ST-segment elevation myocardial infarction; HDL-C, high density lipoprotein cholesterol; LDL-C, low density 
lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; TIMI, thrombolysis in myocardial infarction. 
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covariate balance between the two groups. There were 
no statistically significant differences in any of the base-
line characteristics between the groups.

After propensity score matching, the total length of 
hospital stay did not differ significantly between the 
patients with atypical symptoms and those with typical 
symptoms (11.7 ± 8.2 days vs. 10.5 ± 9.1 days, respectively; 
p = 0.300). However, the length of stay in the coronary 
care unit was longer in patients with atypical symptoms 
(3.7 ± 3.4 days vs. 3.3 ± 2.8 days, p = 0.047) (Table 3). We also 
analyzed the time intervals from symptom presentation 
and first medical contact to balloon time. As presented 
in Fig. 1, the contact-to-device time (2,618 ± 381 minutes 
vs. 1,739 ± 241 minutes, p = 0.050), the symptoms-to-bal-
loon time (3,426 ± 389 minutes vs. 2,366 ± 255 minutes, p 

= 0.024), and the door-to-balloon time (2,339 ± 380 min-
utes vs. 1,544 ± 244 minutes, p = 0.002) were significant-
ly longer in the patients with atypical symptoms than 
in those with typical symptoms, respectively. A hs-CRP 
was associated with atypical symptoms in the propensi-
ty-matched cohort (Table 4).

Clinical outcomes during follow-up
After propensity score matching, 12-month mortality 
was higher in the patients with atypical symptoms than 
in those with typical symptoms (14.8% vs. 7.0%, respec-
tively; p = 0.045) (Table 5). In the logistic regression anal-
ysis after adjustment for other variables, presentation 
with atypical symptoms was an independent predictor 
of 1-year mortality (hazard ratio [HR], 2.820; 95% confi-

Table 3. Length of hospital stay in the propensity matched cohort.

Variable
Patient with typical symptoms 

(n = 128)
Patient with atypical symptoms 

(n = 128)
p value

Coronary care unit stay, day 3.3 ± 2.8 3.7 ± 3.4 0.047

Total hospital stay, day 10.5 ± 9.1 11.7 ± 8.2 0.300

Values are presented as mean ± SD.

Table 2. Baseline clinical characteristics of NSTEMI patients after propensity score matching

Characteristic 
Patient with typical symptoms 

(n = 128)
Patient with atypical symptoms

 (n = 128)
p value

Age, yr 74.5 ± 8.1 73.7 ± 9.1 0.320

Hypertension 92 (71.9) 88 (68.8) 0.584

Smoking 35 (27.3) 30 (23.4) 0.716

Female sex 50 (39.1) 55 (43.0) 0.525

Diabetes mellitus 57 (44.5) 58 (45.3) 0.900

Body mass index, kg/m2 23.8 ± 0.12 23.6 ± 3.2 0.097

Left ventricle ejection fraction, % 54.6 ± 12.7 48.6 ± 14.1 0.170

Plasma glucose, mg/dL 180 ± 100 183 ± 114 0.821

Creatinine, mg/dL 1.5 ± 1.8 1.5 ± 1.6 0.480

Total cholesterol, mg/dL 183.0 ± 49.6 175.0 ± 47.0 0.415

HDL-C, mg/dL 40.1 ± 9.1 39.5 ± 11.2 0.605

Triglyceride, mg/dL 125.2 ± 73.5 114.8 ± 70.5 0.503

LDL-C, mg/dL 119.4 ± 42.1 114.8 ± 41.8 0.516

hs-CRP, mg/dL 1.9 ± 3.3 2.4 ± 4.4 0.391

Pre TIMI grade flow 0–2 41 (32.0) 31 (24.4) 0.400

Values are presented as mean ± SD or number (%).
NSTEMI, non-ST-segment elevation myocardial infarction; HDL-C, high density lipoprotein cholesterol; LDL-C, low density 
lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; TIMI, thrombolysis in myocardial infarction.
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dence interval [CI], 1.058 to 7.515; p = 0.038). Age, hyper-
tension, diabetes, smoking, and hs-CRP were not asso-
ciated with 1-year mortality in the logistic regression 
analysis (Table 6).

The Kaplan-Meier estimates showed higher risk for 
12-month mortality in patients with atypical symptoms 
(p = 0.048) but no difference for 12-month MACEs (p = 
0.487) (Figs. 2 and 3).

DISCUSSION

We analyzed the impact of presentation with atypical 
symptoms on timely revascularization and clinical out-
comes in NSTEMI patients undergoing primary PCI. 
Before matching, 23% of the study population presented 
with non-chest pain complaints (44.8% female). Previ-
ous studies have reported associations between atypical 
symptoms and advancing age, female gender, history of 
diabetes mellitus, chronic renal disease, and dementia. 
Therefore, such patients are at increased risk for delays 
in proper treatment and in-hospital mortality [1,7,8]. 
Canto et al. [9] analyzed 1.1 million patients enrolled in 
the National Registry of Myocardial Infarction between 
1994 and 2004 and investigated sex differences in MI 
symptom presentation and subsequent hospital mor-
tality after adjustment for age. However, other studies 
reported no statistically significant differences in the 
frequency of typical symptoms among women and men 
[10,11]. Several studies have reported that patients with 
diabetes experience less pain than do patients without 
diabetes, whereas other studies found no difference 
[8,12-15]. A review of other observational studies showed 
inconclusive results in terms of the association of tradi-

tional risk factors such as older age, female gender, race, 
and diabetes with atypical symptoms. Such inconclusive 

Table 4. Factors predictive of atypical symptoms in the pro-
pensity-matched NSTEMI patients 

Variable Adjusted HR (95% CI) p value

Age 0.976 (0.942–1.011) 0.179

Female 1.472 (0.719–3.011) 0.290

Diabetes mellitus 0.972 (0.548–1.724) 0.922

Hypertension 0.717 (0.372–1.381) 0.320

Smoking 0.846 (0.380–1.881) 0.681

hs-CRP 1.086 (1.006–1.173) 0.035

Serum creatinine 0.922 (0.771–1.103) 0.375

NSTEMI, non-ST-segment elevation myocardial infarction; 
HR, hazard ratio; CI, confidence interval; hs-CRP, high-
sensitivity C-reactive protein.

Table 5. Clinical outcomes of NSTEMI patients with atypical and typical symptoms in the propensity-matched cohort

Clinical outcome Patient with typical symptoms (n = 128) Patient with atypical symptoms (n = 128) p value

Composite of MACE 26 (20.3) 17 (13.3) 0.132

Cardiac death 12 (9.4) 7 (5.5) 0.233

All-cause death 19 (14.8) 9 (7.0) 0.045

Recurrent myocardial infarction 4 (3.1) 3 (2.3) 0.702

Any revascularization 16 (12.5) 16 (12.5) 1.000

Target lesion revascularization 9 (7.0) 10 (7.8) 0.812

Values are presented as number (%). 
NSTEMI, non-ST-segment elevation myocardial infarction; MACE, major adverse cardiac event.

Figure 1. Time intervals according to symptoms at presenta-
tion in patients with non-ST-segment elevation myocardial 
infarction.
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results might be explained by the heterogeneity of the 
population. Therefore, to reduce the effect of confound-
ing factors on atypical complaints in the present study, 
we performed propensity score matching.

In the propensity-matched cohort, atypical symp-
toms independently predicted 1-year mortality in pa-
tients with NSTEMI (HR, 2.820; 95% CI, 1.058 to 7.515; p 
= 0.038). However, age, diabetes, hypertension, hs-CRP, 
and smoking were not associated with 1-year mortality 
in the matched cohort.

The timely provision of optimal medical therapy or 
revascularization therapy is crucial in the clinical assess-
ment of MI patients. Unfortunately, MI patients pre-

senting without chest pain at the hospital often remain 
misdiagnosed. In the 2015 European Society of Cardiol-
ogy guidelines for the management of ACS in patients 
presenting without persistent ST-segment elevation, 
an immediate invasive strategy (< 2 hours) was recom-
mended for very high-risk NSTEMI patients, an early 
invasive strategy (< 24 hours) for high-risk patients, and 
a maximal delay of 72 hours for angiography in patients 
with at least one intermediate risk criterion, recurrent 
symptoms, or known ischemia on noninvasive testing 
[2]. Several randomized controlled trials have reported 
data showing that an early invasive strategy is safe and 
associated with a lower risk of refractory ischemia and 

Table 6. Independent predictors of 1-year mortality in the propensity-matched NSTEMI patients

Variable Unadjusted HR (95% CI) p value Adjusted HR (95% CI) p value

Atypical symptom 2.305 (1.000–5.310) 0.050 2.820 (1.058–7.515) 0.038

Age 1.028 (0.980–1.079) 0.258 1.036 (0.980–1.096) 0.214

Hypertension 3.054 (0.534–5.546) 0.997 2.054 (0.834–2.546) 0.997

Diabetes mellitus 2.431 (1.075–5.500) 0.033 1.446 (0.570–3.669) 0.437

Smoking 0.726 (0.250–2.110) 0.557 1.569 (0.433–5.689) 0.493

hs-CRP 1.095 (1.008–1.190) 0.032 1.088 (0.982–10206) 0.107

NSTEMI, non-ST-segment elevation myocardial infarction; HR, hazard ratio; CI, confidence interval; hs-CRP, high-sensitivity 
C-reactive protein.

Figure 3. Kaplan-Meier curve showing MACE-free survival 
in non-ST-segment elevation myocardial infarction patients 
with typical and atypical symptoms.
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a shorter hospital stay [16,17]. However, atypical clinical 
manifestations may further delay effective reperfusion 
therapy. In the NRMI-2 report, patients with atypical 
symptom presentation had a longer delay before seek-
ing a hospital (mean, 7.9 hours vs. 5.3 hours) [3]. Our study 
demonstrated that NSTEMI patients presenting with 
non-chest pain complaints also showed delays in the 
symptoms-to-balloon time, the contact-to-device time, 
and the door-to-balloon time. These delays may be ex-
plained by difficulties in identifying appropriate symp-
toms in these patients, resulting in delays in performing 
electrocardiograms in the emergency department.

Length of stay in the coronary care unit was longer 
in the group with atypical symptoms than in the typi-
cal symptoms group. This can be explained by delayed 
diagnosis and appropriate treatment in this group of 
patients.

Limitations
First, our study was not a randomized controlled trial 
and was based on registry data only. Second, the atypical 
symptoms were not well detailed and categorized except 
for dyspnea and our analysis was based on the presence 
or absence of chest pain or chest discomfort. Finally, the 
symptom onset time could be incorrect because it was 
based on the patient history.

Conclusions
In conclusion, an atypical presentation of symptoms is 
not rare in MI patients and can result in a delayed de-
cision to seek medical treatment and reperfusion ther-
apy. After we minimized the bias due to confounding 
between the two groups, we found that presentation 
with atypical symptoms independently predicted 1-year 
mortality in NSTEMI patients. Non-chest pain symp-
toms should be part of the main diagnostic criteria in 
MI patients. Education of not only health professionals 
but also the public, especially patients’ family members, 
about the proportion of non-chest pain symptoms and 
their specific features can be a significant step toward 
prevention and prognosis of the worst clinical outcome.
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