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Introduction and objectives. Although chest pain is a
common presenting symptom in emergency departments,
its clinical management is highly variable. Our aims were
to describe the characteristics of patients with chest pain
and to evaluate the usefulness of the CPU-65 index for
risk stratification. The CPU-65 index awards one point for
each of the following variables: comorbid diabetes, typical
pain, use of aspirin, and age 65 years or more.

Methods. Details of emergency department patients
admitted for nontraumatic chest pain were recorded in a
prospective registry.

Results. Over a 3-month period, 1518 patients were
admitted with nontraumatic chest pain (6.1% of medical
emergencies). Chest pain was classified as nonischemic
in 909 patients (59.9%), undefined in 370 (24.4%), and
ischemic in 239 (15.7%). An ECG was performed in 1342
patients (88.4%), the troponin-T level was measured in
656 (43.2%), chest radiography was performed in 831
(54.7%), and 385 (25.4%) were evaluated by the
cardiologist on duty. Overall, 230 (15.2%) were admitted
to hospital; of these, 99 (6.5%) had an acute myocardial
infarction (AMI) and 7 (0.5%) died during admission.
Among patients discharged from the emergency
department, the most frequent diagnoses were atypical
chest pain (59%) and respiratory infection (12%). The
CPU-65 index was associated with the presence of AMI.
In total, 50% of patients had a CPU-65 index score of 0,
none of whom either had an AMI or died during
admission.

Conclusions. Half of all patients who presented at an
emergency department with chest pain were at a very low
risk.

Key words: Chest pain unit. Chest pain. Coronary artery
disease. Risk stratification.
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Dolor torácico en urgencias: frecuencia, perfil
clínico y estratificación de riesgo

Introducción y objetivos. El dolor torácico es un sín-
toma muy frecuente en urgencias, pero su gestión clínica
suele ser heterogénea. Nuestro objetivo es caracterizar a
los pacientes con dolor torácico y valorar la utilidad en
estratificación del índice de riesgo UDT-65, que atribuye
un punto a cada una de las siguientes variables: uso de
aspirina, diabetes, tipicidad del dolor torácico y 65 o más
años de edad.

Métodos. Registro prospectivo de los ingresos por do-
lor torácico no traumático en el servicio de urgencias.

Resultados. Durante 3 meses, ingresaron 1.518 pa-
cientes con dolor torácico no traumático, el 6,1% de las
urgencias médicas. El dolor torácico se clasificó como atí-
pico en 909 (59,9%) pacientes, no definido en 370
(24,4%) y típico en 239 (15,7%). El ECG se realizó a
1.342 (88,4%) pacientes, se determinó la troponina T en
656 (43,2%), se realizó una radiografía de tórax a 831
(54,7%) y la guardia de cardiología valoró a 385 (25,4%).
Ingresaron en planta 230 (15,2%) pacientes, 99 (6,5%)
con infarto agudo de miocardio, y 7 (0,5%) murieron du-
rante el ingreso. En los pacientes dados de alta desde ur-
gencias, los diagnósticos más frecuentes fueron dolor to-
rácico atípico (59%) e infección respiratoria (12%). El
índice UDT-65 se relacionó con el infarto agudo de mio-
cardio. El 50% tenía un índice = 0 y ninguno de ellos tuvo
un infarto de miocardio ni murió durante el ingreso.

Conclusiones. La mitad de los pacientes que acuden
por dolor torácico a un servicio de urgencias tiene un per-
fil de riesgo muy bajo. 

Palabras clave: Unidad de dolor torácico. Dolor torácico.
Enfermedad coronaria. Estratificación de riesgo.
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INTRODUCTION

Evaluation of patients with chest pain is one of the
biggest challenges facing physicians who work in
emergency departments. This complaint accounts for
between 5% and 20% of all admissions to the emergency
department and it is estimated that one emergency for
chest pain is attended for every 1000 inhabitants covered
by a referral hospital.1 Management of chest pain in
emergency departments is not standardized as physicians
of differing levels of training work in such hospitals
(residents, general physicians, specialists). This can give
rise to problems in clinical practice. In recent years, chest
pain units (CPUs) have become increasingly common in
different hospitals throughout Spain, either with their
own beds, or based on virtual management of chest pain
using computer programs. However, given that the number
of recommended beds for a CPU is only 1-2/50 000
emergencies/year,1 the percentage of patients who present
in the emergency department with chest pain and who
are finally assessed in a CPU (real or virtual) is low. 

Traditionally, risk stratification in the CPU of patients
with low-intermediate risk is based on the findings of
tests for detecting ischemia; patients with positive tests
are admitted and those with negative tests or those with
results suggestive of low risk are discharged.2,3 Recently,
we and other authors have reported the usefulness of
clinical variables grouped into indexes to stratify risk in
CPUs.4-8 Given that these indexes allow patients of both
very low and very high risk to be identified, they may be
of assistance for identifying patients who should not be
admitted to the CPU because direct discharge or discharge
to the general ward would be more beneficial. 

The objectives of this study were, on the one hand, to
characterize the population of patients who present with
nontraumatic chest pain in the emergency department of
a tertiary hospital. On the other hand, we wished to assess
the usefulness of the CPU-65 index (comorbid, diabetes,
typical pain, use of aspirin, and age 65 years or more)4,8

for stratifying the short-term risk of these patients.

METHODS

The family physicians prospectively recorded all
patients aged 17 years or over with nontraumatic chest

pain who attended the emergency department of our
center between March 1 and May 31, 2003. It is
important to highlight that there was no CPU or specific
program for attending to patients with chest pain in
place in our hospital at that time. Likewise, during this
period, patient flow, their location, and the diagnostic
tests performed were those normally used in our hospital
at the time. Investigators did not intervene in organizing
the management of patients with chest pain until the
data collection period of the study was complete.
Admission of the patient to the cardiology ward or to
a coronary unit was decided on an individual basis by
the physician on duty in the cardiology ward.
Admissions to other services were decided by the
physicians in the emergency department. Chest pain
was classified as typical when explicitly indicated by
the physician in the emergency department or similar
expressions were used (such as chest pain of likely
coronary origin). Chest pain was classified as atypical
when the physician in the emergency department
explicitly indicated this diagnosis or when he or she
used similar expressions (such as mechanical chest
pain). Chest pain was classed as undefined when it did
not meet either of the previous conditions. The
diagnostic tests used in the emergency department, the
time during which the patients were seen, and the final
destination of each patient were recorded. Acute
myocardial infarction was diagnosed using the definition
of the European Society of Cardiology/American
College of Cardiology published in 2000.9 For cases
in which troponin was not measured, the biochemical
marker used for diagnosis of myocardial infarction was
creatine phosphokinase. 

Statistical Methods

For group comparisons, the χ2 test was used (or the
Fisher exact test if appropriate) for categoric variables
and the Student t test or analysis of variance for tendencies
of continuous variables after checking that the distributions
were normal. The SPSS statistical analysis program,
version 11.0 for Windows (SPSS Inc., Chicago, Illinois,
USA) was used. 

RESULTS

In 3 months, 1518 patients were admitted to the
emergency department with nontraumatic chest pain, that
is, 6.1% of the medical emergencies and 3.2% of all
emergencies. The daily mean number of patients with
nontraumatic chest pain was 16.5. Bearing in mind the
population of the area covered by our hospital (650 000
inhabitants), 0.8 admissions per month were made for
every 1000 inhabitants. The clinical characteristics of
the patients and their variation with score on the CPU-
65 index are summarized in Table 1 and the patient flow
is summarized in Figure 1.

ABBREVIATIONS

CPU: chest pain unit
CPU-65: comorbid diabetes, typical pain,

use of aspirin, and age 65 years or more



The scores on the Geleijuse scale10 (Appendix) of
the patients with atypical, undefined, and typical chest
pain were 3.5 (3.8), 4.6 (3.7), and 9.3 (2.7),
respectively (P<.001). The frequency with which tests

were carried out and assessment by the cardiology
duty physician also varied according to the type of
chest pain (Figure 2). The ECG data are summarized
in Table 2.

Martínez-Sellés M et al. Chest Pain in the Emergency Department

Rev Esp Cardiol. 2008;61(9):953-9 955

TABLE 1. Clinical Characteristics of 1518 Consecutive Patients with Nontraumatic Chest Pain

Variable No. (%) Score =0 (n=749) Score =1 (n=368) Score =2 (n=248) Score >2 (n=153) 

Age ≥65 y 604 (39.8) 0 231 (62.8) 211 (85.1) 147 (96.1) 

No. of female participants 687 (45.3) 332 (44.3) 175 (47.6) 104 (41.9) 76 (49.7) 

Typical pain 239 (15.7) 0 45 (12.2) 84 (33.9) 110 (71.9)

Cardiovascular risk factors

Active smoking 429 (28.3) 313 (41.8) 63 (17.1) 41 (16.5) 12 (7.8) 

Hypertension 564 (37.2) 98 (13.1) 183 (49.7) 164 (66.1) 119 (77.8) 

Hyperlipidemia 437 (28.8) 94 (12.6) 122 (33.2) 118 (47.6) 103 (67.3) 

Diabetes 198 (13) 0 29 (7.9) 75 (30.2) 94 (61.4) 

Chronic kidney failure 41 (2.7) 3 (0.4) 6 (1.6) 9 (3.6) 23 (15) 

Cardiovascular history

Heart failure 314 (20.7) 17 (2.3) 77 (20.9) 116 (46.8) 104 (68) 

Angina 245 (16.1) 11 (1.5) 53 (14.4) 89 (35.9) 92 (60.1) 

Chronic myocardial infarction 184 (12.1) 6 (0.8) 47 (12.8) 69 (27.8) 62 (40.5) 

Revascularization 124 (8.2) 2 (0.3) 27 (7.3) 41 (16.5) 54 (35.3) 

Peripheral artery disease 84 (5.5) 8 (1.1) 16 (4.3) 32 (12.9) 28 (18.3) 

Stroke 66 (4.3) 1 (0.3) 19 (5.2) 22 (8.9) 24 (15.7) 

Chronic medical treatment

Aspirin 316 (20.8) 0 1 (17.1) 126 (50.8) 127 (83) 

ACE inhibitors/ARA-II 292 (19.2) 33 (4.4) 75 (20.4) 105 (42.3) 79 (51.6) 

β-Blockers 182 (12.5) 19 (2.5) 47 (12.8) 58 (23.4) 58 (37.9) 

Nitrates 164 (10.8) 5 (0.7) 33 (9) 55 (22.2) 71 (46.4) 

Calcium channel blockers 148 (9.7) 9 (1.2) 36 (9.8) 50 (20.2) 53 (34.6) 

ACE: angiotensin converting enzyme; ARA-II: angiotensin II antagonists.
An increase in risk can be seen as the CPU-65 index score increases. Except for women, all differences were significant (P<.05) and show an increase in the preva-
lence of variables with the index, except in the case of active smokers, which has an inverse relationship.

1185 patients arrived on their
own initiative (78.1%)

195 patients referred from their healthcare
center (12.8%)

138 patients in an emergency ambulance
(9.1%)

1518 patients with nontraumatic chest pain: 909 atypical (59.9%); 370 not defined (24.4); 239 typical (15.7%)

1342 patients with ECG
(88.4%)

656 patients with troponin T
(43.2%)

831 patients with chest x-ray
(54.7%)

385 patients assessed by the cardiologist
 (25.4%)

230 patients admitted (15.2%): 114 to the cardiology ward, 94 to a coronary unit, and 22 to other departments.
Diagnosis on discharge: 65 Q-wave AMI (28.3%), 61 unstable angina (26.5%), 60 noncoronary pain (26.1%), 44 non-Q-wave AMI (19.1%)

}
Figure 1. Flow diagram of the 1518 patients with nontraumatic chest pain who attended the emergency room of our hospital during the study period.
AMI: acute myocardial infarction. 



Reperfusion treatment was undertaken in 47 patients
(3.1%)—28 procedures corresponded to primary
angioplasty and 19 to fibrinolysis. Seven patients died
while in hospital (3% of those admitted and 0.5% of all
patients), in 6 cases due to cardiac causes (3 cardiogenic
shock, 1 cardiac rupture, 1 asystole during percutaneous
coronary intervention, and 1 arrhythmic storm), and 1
due to a noncardiac cause (lymphoma). 

In total, the emergency department discharged 1288
patients (84.8%), 1271 with the primary diagnosis shown
in Table 3. Seventeen were discharged with the diagnosis
of “no urgent disease.” The most common diagnosis was
atypical chest pain, followed by respiratory infection,
including 25 patients (2%) with pneumonia. 
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TABLE 2. Characteristics of ECG in Patients 

With Nontraumatic Chest Pain

No. (%)

Rhythma

Sinus 1203 (92.7) 

Atrial fibrillation 67 (5.2) 

Supraventricular tachycardia/atrial flutter 10 (0.8) 

Other 18 (1.4)

Repolarizationb

Normal 829 (64.9) 

ST elevation ≥1 mm in at least 2 leads 76 (5.6) 

Negative T waves 57 (4.5) 

ST depression ≥1 mm in at least 2 leads 50 (3.9) 

Full left bundle branch block 36 (2.8) 

Nonspecific alterations and others 229 (17.9) 

aWith respect to a total of 1298 patients with ECG for whom the ECG could be
recovered and the rhythm analyzed.
bWith respect to a total of 1277 patients with 12-lead ECG for whom the ECG
could be recovered and the repolarization analyzed. 

Troponin T Chest x-Ray Assessed by
Cardiology
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Figure 2. Complementary tests
performed and assessment by the duty
cardiologist according to type of chest
pain. 

TABLE 3. Main Diagnosis of 1271 Patients Discharged

From the Emergency Department

No. (%) 

Atypical, mechanical, or noncoronary pain;

costochondritis; contracture 750 (59) 

Bronchial disease; catarrh; pneumonia 148 (11.7) 

Anxiety-depression syndrome 70 (5.5) 

Stable angina, hemodynamics 

(for anemia or hypertension), or microvascular 52 (4.1) 

Atrial fibrillation; supraventricular tachycardia 48 (3.8) 

Epigastralgia; dyspepsia; reflux; esophagitis; 

esophageal spasms 34 (2.7) 

Discharge against medical advice or self-discharge 22 (1.7) 

Pleural pain or pleural effusion 15 (1.2) 

Nonspecific abdominal pain; biliary cholic; 

gastroenteritis 13 (1) 

Pericarditis 11 (0.9) 

Heart failure 10 (0.8) 

Othera 98 (7.7) 

aMost frequent diagnosis: urinary tract infection, 7; syncope/vasovagal dizziness, 6;
headache/cervicalgia, 5; painful shoulder/tendinitis, 5; cocaine intoxication, 3;
aerophagia/flatulence, 2; herpes zoster, 2; alcohol intoxication, 2; palpitations, 2;
arthrosis, 2.



The distribution of scores on the UDT-65 risk index
is shown in Table 1. This index was associated with acute
myocardial infarction (Figure 3). No patient with a score
of 0 on the index died while admitted and the rate of in-
hospital mortality increased with increasing index scores
(index score 1, 1 patient [0.3%]; index score 2, 3 patients
[1.2%]; index scores 3-4, 3 patients [2%]). The
discriminatory power of the scoring to predict patients
with final diagnosis of ischemic heart disease had an area
under the receiver operator characteristics curve of 0.87
(Figure 4). The specificity, sensitivity, and positive and
negative predictive values for different cutoffs are shown
in Table 4.

DISCUSSION

In our study, we found that patients who present in
the emergency department with chest pain represent an
enormous healthcare burden, and this confirms previous
findings (approximately 1 admission to the emergency
department/month per 1000 inhabitants).1 Although the
risk factors and a history of cardiovascular disease are
common, half the patients have a profile of low risk,
and so they might not benefit from being assessed in a
CPU. 

Recently, we have described the CPU-65 index, which
is associated with the prevalence of coronary artery
disease and with the prognosis of patients assessed in
the CPU.4 Since that publication, Sanchís et al5,6 have
found similar index scores in a CPU in which detection
of ischemia is performed by exercise testing only. If we
limit ourselves to patients with normal or nondiagnostic
ECG,5 the index published by that group is very similar
to ours, with coincident points such as diabetes, type
of pain, and age. These authors did not include aspirin
use, which they “replace” with prior percutaneous

coronary intervention and also add the variable of 2 or
more episodes of chest pain in the previous 24 hours.
Although both indexes are very similar, we preferred
to use ours as the one described by Sanchís et al would
exclude patients with a history of surgical
revascularization, whereas including the use of aspirin
groups together most patients with a history of
cardiovascular disease. Castillo Moreno et al7 have also
described a similar index that reproduces 3 of our 4
variables and replaces the use of aspirin with prior
myocardial infarction. Finally, Sánchez et al11 propose
an index that coincides with ours in diabetes, type of
pain, and age, and replaces use of aspirin with prior
coronary disease. Once more, we wish to highlight the
usefulness of the variable “aspirin use,” which is easy
to record in the medical histories whereas patients may
readily confuse previous chest pain with myocardial
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TABLE 4. Specificity, Sensitivity, and Positive and

Negative Predictive Values for the Final Diagnosis of

Ischemic Heart Disease Using Different Cutoffs for

the CPU-65 Index

1st Cutoffa 2nd Cutoffb 3rd Cutoffc

Specificity, % 55.5 80 93.4 

Sensitivity, % 99.4 77.1 37.6 

Positive predictive value, % 22 32.3 41.8 

Negative predictive value, % 99.9 96.5 92.2 

a749 patients with index score =0 and 769 with index score ≥1.
b1117 patients with index score ≤1 and 401 with index score ≥2.
c1365 patients with index score ≤2 and 153 with index score ≥3.
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Figure 3. Prevalence of acute myocardial infarction (AMI) according to
CPU-65 index (comorbid diabetes, typical pain, use of aspirin, and age
65 years or more).
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Figure 4. ROC curve for the CPU-65 index (comorbid diabetes, typical
pain, use of aspirin, and age 65 years or more) for final diagnosis of
ischemic heart disease 



infarction and diagnostic coronary angiograms without
significant lesions with percutaneous coronary
intervention. In fact, the variable “aspirin use” is also
included in the TIMI risk index (Thrombolysis In
Myocardial Infarction), which is designed to stratify risk
in patients with acute coronary syndrome. Finally, this
same year, we have managed to show that the CPU-65
index is associated with the extent of coronary disease.8

Our data show that diagnosis of acute coronary
syndrome could not be confirmed in as many as 26% of
the patients admitted to the cardiology ward with suspicion
of this syndrome. These patients were discharged with
the diagnosis of chest pain of noncoronary origin. Most
of these admissions are not appropriate. The
implementation of the CPU in our hospital, 3 months
after the end of data collection in this study, has proved
effective at reducing this high percentage of inappropriate
admissions.12 Recently published data from the
DESCARTES study (Description of the State of Acute
Coronary Syndromes in a Temporary Spanish Registry)
gives us an idea of the size of the problem of inappropriate
admissions in Spain.13 This registry included 1877 patients
admitted to hospital for more than 24 hours, all with an
initial diagnosis of non-ST-elevation acute coronary
syndrome. Nevertheless, the discharge report ruled out
coronary cause of the signs and symptoms in 18% of the
cases. 

Although the CPU is an effective measure for avoiding
unnecessary admissions,14 inclusion of patients with a
low-risk profile in the CPU, whether real or virtual, might
also be inappropriate. In Spain, the prevalence of ischemic
heart disease is low15 and patients are attended in the
emergency department for free. These factors taken
together mean that many patients attend the emergency
department with noncoronary chest pain, and so
mechanisms are needed to select patients who need to
be assessed in the CPU. Patients with a CPU-65 index
score of 0 correspond to half the population. In these 748
patients, we did not find a single case of acute myocardial
infarction or death. In addition, having an index score of
0 had a negative predictive value for ischemic heart disease
of 99.9%. These patients, with such a low risk profile,
might not benefit from being in a CPU for tests to detect
ischemia. Even the need to measure troponin levels is
questionable. 

Of the patients discharged from the emergency
department, the most common diagnosis was atypical
chest pain, followed by respiratory infection, which
included pneumonia in 2% of the patients. Recent studies
have shown a close relationship between pneumonia and
acute myocardial infarction, as approximately 7% of the
patients who caught pneumonia also suffered acute
myocardial infarction16 and vice versa.17 Thus, the
presence of pneumonia or some other respiratory infection
does not mean that the patient is not suffering acute
coronary syndrome and a careful assessment of these
patients is recommended.

Limitations

Given that troponin T was only measured in 43% of
the patients, we cannot rule out that some patients had
an infarction and were not diagnosed. In addition, we do
not have data available on biochemical markers such as
C-reactive protein or the amino terminal fragment of the
natriuretic peptide B, which have been shown to be useful
in assessing patients with chest pain.18,19 Also, the lack
of follow-up data does not allow us to draw definitive
conclusions. Finally, our hospital covers a catchment
area with a fairly elderly population—18% of the
inhabitants are over 65 years old20—and so some of our
findings might not be extrapolated to other types of
population. On the other hand, our study has 2 important
advantages. By studying a large number of unselected
patients (1518), we have, for the first time in Spain, been
able to characterize the profile of patients with chest pain
who attend an emergency department. In addition, this
is the first external validation of the CPU-65 index in a
population other than the one used to obtain it.

CONCLUSIONS

Half of the patients who presented at the emergency
department with chest pain have a very low risk profile
and so their admission to a CPU (real or virtual) and,
probably, measurement of markers of myocardial damage
might not be necessary.
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APPENDIX. Scoring of Chest Pain

Location 

Substernal +3 

Precordial +2 

Neck, jaw, epigastrium +1 

Apical (“under the left nipple”) –1 

Radiation

Either arm +2 

Shoulder, back, neck, jaw +1 

Character

Crushing, pressing, squeezing +3 

Heaviness, tightness +2 

Sticking, stabbing, pinprick, catching –1 

Severity

Severe +2 

Moderate +1 

Influenced by nitroglycerin +1 

Posture –1 

Breathing –1 

Associated symptoms

Dyspnea +2 

Nausea or vomiting +2 

Diaphoresis +2 

Previous history of exertional angina +3

Taken from Geleijuse et al.10


