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Abstract
Background. Chest pain is one of the most frequent symptoms in patients seeking treatment at emergency 
departments (ED). These patients differ according to the cause of their reported symptoms and resultant 
mortality.

Objectives. Evaluation of the influence of hospitalization and biochemical parameters on mortality rates 
in patients admitted to the ED with chest pain, in whom no cardiovascular emergencies were established.

Material and methods. The study group consisted of 243 patients with chest pain admitted to the ED 
in the Wroclaw Medical University Clinical Hospital, Poland, between January 1 and March 31, 2015, in whom 
no specific diagnosis was made at discharge. A retrospective analysis was carried out based on medical 
documentation, and 60-day and 1-year survival was assessed.

Results. In the study group, the 60-day mortality rate was 0.8% (2 persons) while the 1-year mortality rate 
was 6.6% (16 persons). The stepwise multivariable logistic regression analysis revealed that 1-year mortality 
was related to increased level of D-dimer (odds ratio (OR) = 8.5, 95% confidence interval (95% CI) = 21.9–37.5,  
p < 0.005), age (OR (per year) = 1.10, 95% CI = 1.03–1.18, p < 0.03) and lower than 12 g/dL hemoglobin 
concentration (OR = 18.5, 95% CI = 4.2–80.4, p < 0.001). Troponin I (TNI) levels and hospitalization were 
not related independently to mortality when other clinical factors were considered.

Conclusions. Hospitalization of patients with chest pain who were not diagnosed with cardiac emergencies 
is not related with better survival than of those discharged home from the ED. The 60-day mortality is very 
low and occurs in older patients with numerous comorbidities. In multivariate analysis, survival of the 1-year 
period depends on the patient’s age, hemoglobin levels and D-dimer levels. Risk of death in patients admitted 
to the ED due to chest pain in whom the cause of the chest pain was not due to cardiovascular emergencies 
depends on the presence of old age and comorbidities.
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Introduction

Chest pain is one of the most frequent symptoms in pa-
tients seeking treatment at  the emergency department 
(ED). These patients form a heterogeneous group. They 
differ regarding the  cause of  reported symptoms and 
resultant mortality. Diagnosis in  the  ED should make 
it possible to quickly determine patients at highest risk, 
requiring a rapid introduction of treatment and longer 
hospitalization. Chest pain can result from coronary ar-
tery disease (CAD), pulmonary embolism (PE) and acute 
aortic syndrome (AAS) as  well as  non-cardiac causes. 
A key role in diagnosing acute coronary syndrome (ACS) 
is played by diagnostic algorithms based on electrocardi-
ography (ECG) testing and troponin concentration as well 
as D-dimer and imaging studies in the cases of suspected 
PE or AAS.1–5 Patients with the same pathomechanism 
of pain may vary greatly with regard to the risk of death.

Patients who present with ACS also form a heteroge-
neous group. The risk of death among patients with myo-
cardial infarction with a persistent ST segment elevation 
(STEMI) is significantly higher than among patients with 
myocardial infarction without a persistent ST segment 
elevation (NSTEMI). These differences become less signifi-
cant over longer observation. After 2 years, the mortality 
rate between these groups does not differ significantly, 
which most likely results from the differences in age and 
comorbidities in both groups. Patients with NSTEMI tend 
to be older and with more comorbidities than patients 
with STEMI.

Patients who present with unstable angina (UA) are char-
acterized by the lowest mortality rate6–8; however, a lack 
of increased concentration of myocardial injury markers 
in this group may be a cause for underestimation of the risk 
of death, especially in patients with an atypical presenta-
tion of the disease. The differences in the risk of death 
lead to different diagnostic and therapeutic strategies. 
It is doubtless that patients with STEMI should undergo 
revascularization as quickly as possible. The guidelines for 
patients with NSTEMI and UA are likewise clear. Patients 
who cannot be qualified into any of these groups even 
after chest pain diagnostic algorithms have been followed, 
pose particular difficulties. This relates to patients with 
stable angina whose risk of death is significantly lower 
compared to patients with ACS, but significantly greater 
compared to patients with non-cardiac causes of chest pain 
such as intercostal neuralgia, degenerative spinal changes 
or dyspeptic symptoms. The introduction of highly sensi-
tive methods of troponin level marking has significantly 
quickened the diagnosis of ACS but at the same time re-
duced its accuracy.

Difficulties also arise in patients whose troponin levels 
are only negligibly increased and remain stable in sub-
sequent tests. The abovementioned biochemical picture 
in addition to an atypical angina history are not charac-
teristic for ACS; however, they indicate a chronic heart 

injury and are associated with a worse long-term prog-
nosis.9–13 An atypical course of the disease as well as dif-
ficulties in identifying unequivocal symptoms reported 
by a patient pose additional diagnostic challenges, often 
leading to an underestimation of the risk of death among 
these patients. In the population of patients diagnosed 
in the ED, there is a large group of patients in whom ACS 
as well as other conditions posing an immediate threat 
to the patient’s life have been excluded but no definitive 
cause of their symptoms has been established. In such 
cases, an outpatient follow-up is typically recommend-
ed. Taking into consideration the significant differences 
in these patients’ characteristics, i.e., CAD diagnosed prior 
to admission or a lack thereof, or the presence of athero-
sclerosis risk factors or other comorbidities, the diagnostic 
strategy should be more personalized and clearly outlined.

Difficulties in accessing outpatient specialist care consti-
tute an additional obstacle and may lead to delays in proper 
identification of patients with a greater risk of death, who 
would benefit from rapid diagnosis. Patients with chest 
pain, who despite an initial exclusion of cardiogenic causes 
of that chest pain in the ED are qualified for admission 
to different departments for further diagnosis and treat-
ment, form a separate group. This usually concerns patients 
with a higher cardiovascular risk and more comorbidities. 
It  is not clear, however, that patients benefit, especially 
when a longer hospitalization does not lead to verification 
of the initial diagnosis and qualification to invasive diag-
nostics of CAD and revascularization of the heart muscle.

Objectives

The objective of this study was to evaluate the influence 
of hospitalization on mortality rates in patients admit-
ted to the ED with chest pain, in whom no serious cause 
of pain like ACS, PE, AAS, or decompensated congestive 
heart failure (CHF) was established either prior to dis-
charge from the ED or in the department they were referred 
to from the ED.

The second objective of this study was to determine 
the significance of biochemical parameters tested in the 
ED as predictive factors in the total 60-day and 1-year 
mortality.

Material and methods

The  parameters presented herein were assessed in 
283 patients, in whom 2 measurements of troponin I (TNI) 
were taken during their hospitalization and in whom no 
myocardial infarction was diagnosed, and no non-cardiac 
causes of chest pain were definitively diagnosed. The group 
consisted of 123 male patients aged 61.2 ±16.0 years and 
160 female patients aged 71.9 ±13.8 years. Data on the sta-
tus of 272 of the patients (deceased or living) was obtained 
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from the  Polish Ministry of  Digital Affairs. Owing 
to the discrepancies in this data pertaining patient’s name 
or surname, 11 patients were eventually disqualified from 
the study. Out of this group, 186 patients were discharged 
home and 86 patients were admitted to other departments 
of the hospital.

The patients admitted to other hospital departments 
were diagnosed with cardiovascular emergency (29 pa-
tients) or cardiovascular emegency was excluded (57 pa-
tients). However, they were admitted for further evaluation 
and treatment. Cardiovascular emergency was defined 
as ACS, decompensated CHF or PE.

Finally, the group studied consisted of 243 patients. 
The flow diagram of the study is presented in Fig. 1. A ret-
rospective analysis was carried out based on an analysis 
of the following metrics from the medical documentation: 
age, gender, presence of comorbidities such as CAD, hy-
pertension, diabetes, past stroke, TNI levels at admission 
(TNI1) and after 3 h (TNI2), sodium levels, potassium 
and glucose levels, as well as D-dimer levels if available. 
A 12-lead ECG was analyzed with a 7-step interpretation 
algorithm. Baseline rhythm, electric axis, conduction dis-
orders, enlargement and hypertrophy of the heart cavities, 
ischemia, and arrhythmias were assessed. None of pa-
tients had a implanted pacemaker.14 Ischemia was found 
if T wave inversion was present in leads other than aVR, V1 
or III, or when ST segment depression was present. The fi-
nal diagnosis of the hospitalized patients was assessed 
on the basis of discharge diagnoses. After establishing 
a database, the life status of the patients was determined 
based on data from the Polish Ministry of Digital Affairs.

Statistical analysis

Continuous variables were presented as means and stan-
dard deviations (SD) while discrete variables were present-
ed as numbers and percentages. The continuous variables 

were analyzed as raw data as well as after dichotomization, 
taking into account the values of the reference range.

Age was analyzed as a continuous variable and the cut-off 
point resulted from receiver operating characteristic (ROC) 
curves. Troponin I values were analyzed as a continuous 
variable, as well as normal or elevated values throughout 
the duration of the study. The norm of TNI level established 
was 0–0.029 ng/mL. D-dimer levels were analyzed as a con-
tinuous variable as well as normal or elevated values, with 
the normal values accepted as 0.5 + age <50/100. Hemoglo-
bin levels were analyzed as a continuous variable and after 
dichotomization, on the basis of ROC curve analysis results.

Comparisons of the variables were made using the Stu-
dent’s t-test, the Mann–Whitney U test and the χ2 test de-
pending on the distribution of the variables where p < 0.05 
was considered statistically significant. The 60-day and 
1-year survivals were assessed as numbers and percentages. 
The ROC curves were constructed and area under the curve 
(AUC) was constructed to find cut-off points for the age and 
biochemical parameters which differed between survivors 
and non-survivors. The AUC and p-values were evaluated. 
If AUC was 1, the cut-off point was perfect, if >0.8 it was 
good, if 0.6–0.8 it was moderate, and if <0.6 it was poor. 
The determined cut-off points were regarded as significant 
where AUC was at least 0.6 and the p-value was less than 
0.05. A multivariable analysis was performed taking signifi-
cant biochemical and clinical parameters as dependent vari-
ables which varied depending on the group, with p < 0.15.

To assess the presence of multicollinearity, the Spear-
man’s rank coefficients were calculated. The multivariable 
analysis was carried out using the stepwise multivariate 
logistic regression analysis as well as the Classification and 
Regression Trees (CART) analysis. The results of stepwise 
multivariable logistic regression analysis were presented 
as odds ratios (OR) and 95% confidence intervals (95% CI). 
The CART analysis divides a large heterogeneous popula-
tion into smaller, more homogeneous populations which 

Fig. 1. Flow diagram of the study. The study group 
consists of 243 patients, 186 patients discharged 
home from the ED and 57 patients hospitalized 
without cardiovascular emergencies (ACS, PE, 
significant coronary stenosis, decompensated CHF, 
AAS). The boxes of patients qualified and included 
in the study group are circled with a dashed line

patients with chest pain
admitted to the ED

(n = 283)

patients with known
1-year outcome

(n = 272)

patients discharged
home from ED

(n = 186)

hospitalized without
cardiac emergencies

(n = 57)

study group

patients admitted
to the hospital

(n = 86)

excluded:
– lack of information

about mortality
(n = 11)
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hospitalized without
cardiac emergencies

(n = 29)
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may differ in term of outcomes, e.g., mortality, as in our 
study. The  number in  the  upper right corner depicts 
whether in the given subgroup the mortality rate is lower 
than in the total population (0) or is higher than in the total 
population (1).

The accuracy of a global 10-fold cost validation (CV) was 
presented as global cost and its SD. The age was correlated 
with other variables (Spearman’s rank correlation coef-
ficient up to 0.40) – therefore, 2 models were built, with 
and without age. The p-value less than 0.05 was considered 
statistically significant.

Results

The  study group consisted of  243  patients aged 
66.3 ±16.0 years: 139 women aged 71.2 ±14.1 years and 
104 males aged 59.8 ±16.2 years. A total of 57 (23.5%) pa-
tients were hospitalized further and 186 (76.5%) patients 
were discharged home from ED.

In Table 1, demographic and clinical characteristics 
as well as biochemical test results are presented for both 

groups of patients: those who were hospitalized without 
cardiovascular emergencies and those discharged home.

Hospitalized patients were older, had higher rates of di-
abetes or past stroke, were more likely to be diagnosed 
with CAD, as well as presented with higher levels of TNI 
at admission and after 3 h, higher levels of D-dimers, lower 
levels of hemoglobin, and higher levels of C-reactive pro-
tein (CRP) and creatinine. In the study group, the 60-day 
mortality rate was 0.8% (2 persons) while the 1-year mor-
tality rate was 6.6% (16 persons). Of the 2 persons who 
died within 60 days of admission to the ED, 1 patient was 
hospitalized in another department and 1 patient was dis-
charged home. The mean age of the 2 patients who died was 
86 years. Of the 16 persons who died within 1 year after 
admission to the ED, 8 patients (50%) were hospitalized 
without recognized cardiovascular emergencies and 8 pa-
tients (50%) were discharged home from the ED (Table 2).

Because the 60-day mortality was very low, no further 
statistical analysis was performed. The 1-year survivors 
were younger, had lower TNI levels at admission and af-
ter 3 h, lower D-dimer and potassium levels, and higher 
sodium and hemoglobin concentrations (Table 3).

Table 1. Demographic and clinical characteristics and biochemical test results of patients hospitalized without serious diagnosis and patients discharged 
home

Characteristics*
Hospitalized without cardiovascular 

emergencies diagnosis 
(n = 57)

Discharged home from ED 
(n = 186) p-value

Male gender, n (%) 19 (33.3) 85 (45.7) 0.10

Age [years] 73.2 ±13.1 64.2 ±16.3 0.002

Hypertension, n (%) 42 (73.7) 107 (57.5) 0.07

Diabetes, n (%) 17 (29.8) 24 (12.9) 0.003

Coronary artery disease, n (%) (n = 240) 29 (53.7) 59 (31.7) 0.003

Past stroke, n (%) 8 (14.4) 12 (6.5) 0.09

Systolic blood pressure [mm Hg] 139.2 ±21.2 136.4 ±20.5 0.36

HR [bpm] 79.1 ±15.8 77.9 ±14.3 0.58

TNI at admission [ng/mL] 0.30 ±0.36 0.01 ±0.03 <0.001

TNI at admission above normal levels, n (%) 17 (29.8) 12 (6.5) <0.001

TNI after 3 h [ng/mL]  0.49 ±1.6 0.02 ±0.08 <0.001

TNI after 3 h above normal levels, n (%) 31 (54.4) 21 (11.3) <0.001

TNI after 3 h higher than at admission, n (%) 28 (49.1) 26 (14.0) <0.001

Hemoglobin [g/dL] 13.1 ±2.4 13.8 ±1.7 0.006

Sodium [mEq/L] 138.5 ±4.4 138.7 ±3.9 0.85

Potassium [mEq/L] 3.8 ±0.5 4.0 ±0.6 0.16

Glucose [mg%] (n = 229) 152.1 ±52.6 123.5 ±36.3 <0.001

Creatinine [mg%] 1.03 ±0.28 1.00 ±0.62 0.68

D-dimer [µg/mL] (n = 215) 1.35 ±1.58 0.58 ±0.61 <0.001

D-dimer above normal levels, n (%) (n = 215) 24 (48.0) 40 (24.2) <0.001

CRP [mg%] (n = 226) 9.6 ±12.9 7.2 ±17.7 0.33

Magnesium [mg%] (n = 188) 1.91 ±0.36 1.98 ±0.23 0.12

ECG results normal, n (%) 26 (45.6) 38 (20.4) <0.001

* In cases where no results for a specific patient were available, the n value for persons whose results were available was used. ED – emergency 
department; HR – heart rate; TNI – troponin I; CRP – C-reactive protein; ECG – electrocardiography.
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The ROC curve analysis revealed that among the bio-
chemical parameters, only D-dimer level, and potas-
sium and hemoglobin concentrations had significant 
cut-off points which could differentiate survivors and 

non-survivors (Fig. 2–4). The cut-off point for age was 
75 years (p < 0.001, AUC = 0.77). There was no signifi-
cant cut-off point for TNI either at admission (Fig. 5) or 
after 3 h.

Fig. 3. Receiver operating characteristic (ROC) curve. Hemoglobin 
concentration for prediction of 1-year survival

AUC – area under curve.

Fig. 2. Receiver operating characteristic (ROC) curve. D-dimer level for 
prediction of 1-year survival

AUC – area under curve.

Table 2. Comparison of clinical and biochemical parameters of patients who survived 60 days as well as patients who died within this timeframe

Characteristics* Patients who died within 60 days
(n = 2)

Patients who survived 60+ days
(n = 241) p-value

Male gender, n (%) 0 (0) 104 (43) 0.22

Age [years] 86 (14) 66 (16) 0.08

Hypertension, n (%) 2 (100) 147 (61) 0.26

Diabetes, n (%) 2 (100) 39 (16) 0.001

Coronary artery disease, n (%) (n = 240) 1 (50) 87 (37) 0.69

Past stroke, n (%) 0 (0) 20 (8.3) 0.67

Systolic blood pressure [mm Hg] 156 ±27 137 ±21 0.19

HR [bpm] 87 ±5 78 ±15 0.42

TNI at admission [ng/mL] 0.02 ±0.03 0.06 ±0.55 0.90

TNI at admission above normal levels, n (%) 1 (50) 28 (11.6) 0.10

TNI after 3 h [ng/mL] 0.06 ±0.004 0.13 ±0.78 0.91

TNI after 3 h above normal levels, n (%) 2 (100) 50 (21) 0.007

TNI after 3 h higher than at admission, n (%) 2 (100) 52 (22) 0.008

Hemoglobin [g/dL] (n = 243) 10.8 ±1.2 13.7 ±1.9 0.02

Sodium [mEq/L] 128.5 ±17.6 138.7 ±3.7 0.001

Potassium [mEq/L] 4.6 ±0.2 3.9 ±0.6 0.13

Glucose [mg%] (n = 229) 222 ±128 123 ±42 0.002

Creatinine [mg%] 1.12 ±0.28 1.00 ±0.56 0.48

D-dimer [µg/mL] (n = 215) 1.25 ±1.01 0.75 ±0.98 0.48

D-dimer above normal levels, n (%) (n = 215) 1 (50) 63 (30) 0.53

CRP [mg%] (n = 226) 2.7 ±2.0 7.8 ±16.2 0.65

Magnesium [mg%] (n = 188) 1.5 ±0.1 2.0 ±0.3 0.02

ECG results normal, n (%) 1 (50) 63 (30) 0.53

Hospitalization, n (%) 1 (50) 56 (23) 0.37

* In cases where no results for a specific patient were available, the n value for persons whose results were available was used. HR – heart rate; 
TNI – troponin I; CRP – C-reactive protein; ECG – electrocardiography.
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Multivariable analysis

The stepwise multivariable logistic regression analysis 
revealed that 1-year mortality was related to an increased 

level of D-dimer (OR = 8.5, 95% CI = 21.9–37.5, p < 0.005), 
age (OR (per year) = 1.10, 95% CI = 1.03–1.18, p < 0.03) and 
lower than 12 g% hemoglobin concentration (OR = 18.5, 
95% CI = 4.2–80.4, p < 0.001).

Table 3. Comparison of clinical and biochemical parameters of patients who survived 365 days as well as patients who died during this timeframe

Characteristics* Patients who died within 365 days
(n = 16)

Patients who survived 365+ days
(n = 227) p-value

Male gender, n (%) 5 (31) 9 (44) 0.34

Age [years] 79.6 ±11.2 65.4 ±15.9 <0.001

Hypertension, n (%) 9 (56.3) 140 (61.7) 0.67

Diabetes, n (%) 8 (50) 33 (15) <0.001

Coronary artery disease, n (%) (n = 240) 7 (47) 81 (36) 0.41

Past stroke, n (%) 2 (12.5) 18 (7.9) 0.52

Systolic blood pressure [mm Hg] 140.1 ±18.4 136.8 ±20.8 0.54

HR [bpm] 81.4 ±14.3 77.9 ±14.7 0.35

TNI at admission [ng/mL] 0.41 ±1.6 0.04 ±0.34 0.006

TNI at admission above normal levels, n (%) 15 (51.7) 26 (12.2) <0.001

TNI after 3 h [ng/mL] 0.48 ±1.8 0.10 ±0.7 0.06

TNI after 3 h above normal levels, n (%) 7 (43.8) 45 (19.8) 0.024

TNI after 3 h higher than at admission, n (%) 8 (50) 46 (20) 0.006

Hemoglobin [g/dL] 11.3 ±1.9 13.8 ±1.8 <0.001

Sodium [mEq/L] 135.7 ±7.1 138.8 ±3.6 0.003

Potassium [mEq/L] 4.4 ±0.5 3.9 ±0.6 0.003

Glucose [mg%] (n = 229) 132.7 ±70.9 129.9 ±40.8 0.81

Creatinine [mg%] 1.16 ±0.26 0.99 ±0.58 0.25

D-dimer [µg/mL] (n = 215) 1.2 ±1.0 0.7 ±1.0 0.07

D-dimer above normal levels, n (%) (n = 215) 9 (64) 55 (27) 0.003

CRP [mg%] (n = 226) 12.2 ±14.2 7.5 ±16.3 0.27

Magnesium [mg%] (n = 188) 2.0 ±0.5 2.0 ±0.3 0.63

ECG results normal, n (%) 5 (31.3) 59 (26) 0.64

Hospitalization, n (%) 8 (50.0) 59 (21.6) 0.009

* In cases where no results for a specific patient were available, the n value for persons whose results were available was used. HR – heart rate; 
TNI – troponin I; CRP – C-reactive protein; ECG – electrocardiography.

Fig. 5. Receiver operating characteristic (ROC) curve. Troponin I level for 
prediction of 1-year survival

AUC – area under curve.

Fig. 4. Receiver operating characteristic (ROC) curve. Potassium level for 
prediction of 1-year survival

AUC – area under curve.

se
ns

iti
vi

ty

% of specificity

potassium

AUC = 0.755
p < 0.001

0

100

80

60

40

20

0
20 40 60 80 100

criterion
K >4.24 mEq/L

se
ns

iti
vi

ty

% of specificity

troponin I at admission

AUC = 0.604
p < 0.001

0

100

80

60

40

20

0
20 40 60 80 100

criterion > 0.02



Adv Clin Exp Med. 2020;29(1):147–155 153

In the model without age, the stepwise logistic regres-
sion analysis revealed that 1-year mortality was related 
to an increased level of D-dimer, lower than 12 g/dL he-
moglobin concentration and the presence of diabetes. Hos-
pitalization, which was correlated to age (R-Spearman’s 
coefficient = 0.25 p < 0.01), was not a predictor of survival 
in either model.

The result of  the nonlinear analysis carried out with 
the use of the CART method confirmed this result and 
revealed that a patient’s death within 1 year was related with 
lower hemoglobin level, older age and increased D-dimer 
level (Fig. 6). After excluding age, the factors related to death 
were anemia and higher CRP level (Fig. 7). Troponin I levels 
and hospitalization were not related independently to mor-
tality when other clinical factors were considered.

Discussion

The study group included patients reporting to the ED 
due to chest pain in whom no cardiovascular emergen-
cies were found after initial diagnostic testing or during 
hospitalization in other departments. The studied pa-
tients formed a heterogeneous group regarding TNI con-
centration and D-dimer levels as well as age and present 
comorbidities.

The main finding of  the study was that the survival 
of patients in the study group did not depend on hospi-
talization and in multivariate analysis it was found that 
factors other than TNI are related to poor prognosis. These 
factors were age, low hemoglobin level, increased D-dimer 
level, and increased CRP level. Increased troponin level 

Fig. 7. Factors related to 1-year survival. Global 
cost = 0.20; standard deviation (SD) = 0.05. Model with 
clinical data, age not included in the analysis

Fig. 6. Factors related to 1-year survival. Global 
cost = 0.23; standard deviation (SD) = 0.06. Model with 
demographic and clinical data



P. Skoczyński et al. Patients with chest pain at ED154

is not itself a poor prognostic factor – it becomes one when 
there is a serious cardiovascular disease which presents 
with increased troponin level, like ACS, decompensated 
CHF or PE. The introduction of high-sensitivity cardiac 
troponin assays is  associated with increased sensitiv-
ity and lower specificity. It has been demonstrated that 
in the population of patients with chest pain in whom no 
cardiovascular emergencies were found, higher troponin 
levels depended on the male sex, older age and impaired 
renal function.15

Other factors which may cause troponin increase are 
cardiac arrhythmias, CHF, hyperthyroidism, and chronic 
renal failure. Hospitalization may have little influence 
on the course of these diseases. Moreover, their impact 
on 1-year survival may be too low to be related with 
worse 1-year prognosis. Finally, other comorbidities, 
not defined at discharge, presenting with anemia or el-
evated CRP and D-dimer, may lead to increased 1-year 
mortality.

We  presume that hospitalization had no influence 
on survival because these patients had no interventions 
which could have impact on long-term survival like coro-
nary revascularization, cardioverter-defibrillator implan-
tation, or treatment of acute heart failure or PE.

In published studies, a correlation between stable in-
creased levels of troponin and mortality rate were proven 
even when ACS was not diagnosed. However, the groups 
assessed in those studies were much more homogeneous 
and comprised of a greater number of patients. Most often 
they were patients without a significant prior medical his-
tory.9–13 The authors know that chronic stable increased 
troponin concentration may result from a chronic heart 
injury and be associated with a worse prognosis as well 
as, for instance, with decreased renal function which 
constitutes a  factor for atherosclerosis and death per 
se. One publication even showed a correlation between 
observable troponin concentration in a highly sensitive 
test of 5–9 ng/L, remaining below the 99th percentile, 
and a greater 3–5-year risk of death due to cardiovascu-
lar as well as non-cardiovascular causes.13 In that study, 
similarly to our study, the studied group was not so ho-
mogeneous in relation to comorbidities; however, it  in-
cluded a considerably greater number of patients. In our 
study, a higher troponin concentration was correlated 
with a higher mortality rate. This indicates a significantly 
worse prognosis in patients with chronic heart injury, e.g., 
in the course of CHF.

The 60-day mortality in our group was very low and only 
2 patients, with a mean age of 86 years, died during that 
period. One of the patients was hospitalized and the other 
one was discharged home from the ED.

The duration of the observation of patients after hos-
pital discharge varied from 30 days to 1 year. The longer 
the observational period, the higher probability of death 
due to causes other than the factor which was responsible 
for chest pain.

A significantly greater mortality rate in both 60-day 
and 1-year observation groups, despite the lack of cardiac 
emergencies subjecting a patient to immediate hospitaliza-
tion, indicates the significance of clinical parameters not 
included in the strict diagnostic algorithms of the above 
diseases and highlights the importance of an individual 
diagnostic approach to every patient.

Limitations

The main limitation of the study is that we do not know 
whether the modification of the treatment during hospi-
talization had an impact on the prognosis. However, such 
modifications may also be performed in the patients dis-
charged home from the ED.

Conclusions

Hospitalization of patients with chest pain who were not 
diagnosed with ACS, PE, significant coronary stenosis, 
or decompensated CHF is not related with better survival 
and they can be safely discharged home from ED.

Sixty-day mortality is very low and occurs in older pa-
tients with numerous comorbidities.

Patients who died within 1 year had significantly higher 
rates of  increased TNI concentration at admission and 
after 3 h than patients who survived this period; how-
ever, there were no cut-off points to distinguish these 
2 populations.

In multivariate analysis, survival of the 1-year period de-
pends on the patient’s age, hemoglobin levels and D-dimer 
levels.

Our results indicate that the risk of death in patients 
admitted to the ED due to chest pain in whom the cause 
of the chest pain was not due to cardiovascular emergen-
cies depends on the presence of old age and comorbidities.
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