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One hundred and twenty five consecutive patients dis-
charged from a chest pain unit (group I, 32 with the diag-
nosis of probable ischemic heart disease and group II, 93
with the diagnosis of non-vascular pain) were prospecti-
vely followed up for one year. In group I (treadmill exerci-
se testing were positive at a high workload in 15, negati-
ve in 9 and inconclusive in 4), one patient had non-ST
elevation acute coronary event 15 days after discharge
and two patients had unstable angina at 3 and 5 months.
There were no events among the patients who had posi-
tive or inconclusive exercise testing. In group II (treadmill
exercise testing were negative in 85 and inconclusive in
5) one patient had non-ST elevation acute coronary
event at 7 months and one had unstable angina at 11
months. In conclusion, patients discharged from a chest
pain unit, including those patients with positive treadmill
exercise at a high workload, have a favorable mid-term
outcome. 

Key words: Unstable angina. Diagnosis. Myocardial in-
farction. 

INTRODUCTION

Management of chest pain patients in emergency
departments is a constant challenge that can lead to
unnecessary admissions and inappropriate discharges.1

Consequently, chest pain units (CPU) have been esta-
blished in an effort to manage patients more effi-
ciently.2 In Spain, few hospitals have units of this kind
and little information is available about those that 
exist.3,4 The present study is based on a CPU that ope-

ned in June 1999 and reports on medium-term evolu-
tion of patients discharged from the unit.

PATIENTS AND METHOD 

This is a prospective study of the first 125 patients
consecutively discharged between June 1999 and
May 2000, of 410 patients assigned to the CPU proto-
col.

CPU protocol 

This is a functional CPU within an emergency de-
partment. Patients presenting with unexplained chest
pain that is tentatively diagnosed as of cardiac etio-
logy are assigned to a protocol (Figure 1).
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Seguimiento a un año de los pacientes dados 
de alta de una unidad de dolor torácico

Un total de 125 pacientes dados de alta de nuestra uni-
dad de dolor torácico (grupo I: 32 con diagnóstico de car-
diopatía isquémica probable y grupo II: 93 con dolor ines-
pecífico, razonablemente no vascular) fueron seguidos
durante 12 meses. En el grupo I (ergometría positiva a
alta carga en 15, negativa en 9 y no concluyente en 4),
un paciente presentó infarto agudo sin elevación del seg-
mento ST a los 15 días y 2 pacientes angina inestable a
los 3 y 5 meses. No hubo eventos entre los pacientes con
ergometría positiva o no concluyente. En el grupo II (er-
gometría negativa en 85, no concluyente en 5), un pa-
ciente presentó infarto agudo sin elevación del segmento
ST a los 9 meses y otro reingresó por angina inestable a
los 12 meses. Concluimos que los pacientes dados de
alta de una unidad de dolor torácico, incluidos aquellos
con ergometría positiva de bajo riesgo, tienen un favora-
ble pronóstico a medio plazo.

Palabras clave: Angina inestable. Diagnóstico. Infarto
de miocardio.Full English text available at: www.revespcardiol.org



Patients who do not suffer angina, electrocardio-
graphic changes or elevation of necrosis markers du-
ring the observation period undergo exercise treadmill
testing (Bruce). Exercise testing (ET) is provided on
weekdays between 8:00 and 15:00. If ET cannot be
performed (because the patient is judged unable to
walk on the treadmill or the electrocardiogram provi-
des inconclusive information), cardiac stress imaging
is performed (99mTc radiotracer). At the discretion of
the attending physician the patient is hospitalized or
stress imaging is performed during an outpatient clinic
visit. Exercise testing is classified as positive, negative
or nondiagnostic in line with published criteria.5 A
low-risk positive ET is defined by the presence of an-
gina or ischemia above the submaximal heart rate
when angina is neither limiting nor severe and ST-seg-
ment changes are neither extensive nor≥ 2mm. A test
is defined as negative by the absence of angina or is-
chemia at a heart rate below the age-predicted maxi-
mum. A test is defined as nondiagnostic when it is ne-

gative but the aforementioned heart rate level is not re-
ached. If ET results indicate medium or high risk, the
patient is hospitalized; if ET results are negative the
patient is discharged; if ET results indicate low risk or
are nondiagnostic, the decision over admission or dis-
charge is taken at the discretion of the attending physi-
cian. Based on risk factor history, previous vascular
illness, characteristics of the pain and ET results, pa-
tients are diagnosed with probable ischemic heart dise-
ase (IHD) (Group I) or chest pain of a probably non-
vascular etiology (Group II). 

Follow-up

During 12-month follow-up we recorded data on ad-
verse events: death, AMI, readmission for unstable an-
gina and revascularization. These were classified as
«early» if they occurred in the first month after dis-
charge and «late» if the took place after that.

Statistics

Qualitative variables were analyzed with the chi-
squared test, and Student’s t test was used for compari-
sons of 2 means.

Results

Of 410 patients assigned to the protocol, 263
(64.1%) were admitted for elevated markers, new-on-
set angina or electrocardiographic changes during the
observation period, and 147 completed evaluation. Of
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ABBREVIATIONS

IHD: ischemic heart disease.
NSTEMI: acute myocardial infarction with non-ST

segment elevation.
ET: exercise testing.
CPU: chest pain unit.
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Fig. 1. CPU protocol.
ECG indicates electrocardiogram;
RxTx, chest x-ray; ACS, acute coro-
nary syndrome; Tn, troponin I.



these, 22 were hospitalized, 21 with positive ET and 1
with nondiagnostic ET. The remaining 125 patients
(85%) were discharged. Probable IHD was diagnosed
in 32 of these patients (group I) and non-specific pain
with probable nonvascular etiology in 93 (group II)
(Table 1).

In group I, 28 patients (87.5%) underwent ET.
Results were positive at high workload in 15 patients,
negative in 9 and nondiagnostic in 4. Cardiac stress
imaging was performed on 5 patients (4 of whom
could not undergo ET and 1 who had a nondiagnostic
ET) and these showed uptake defects in 1 territory in 4
patients. 

In group II, 90 patients (96.8%) underwent ET.
Results were nondiagnostic in 5 and negative in the
rest. Cardiac stress imaging was performed on 6 pa-

tients (3 of whom could not undergo ET and 3 who
had nondiagnostic ET results): all were negative.

Follow-up

None of the patients died during follow-up (Table
2). In group I, 1 patient presented NSTEMI at 15 days.
Exercise test results had been negative and coronary
angiography showed disease in 3 vessels and the left
main coronary artery. The patient was recommended
for surgery. 2 patients were rehospitalized for unstable
angina at 3 and 5 months respectively and underwent
percutaneous revascularization procedures. Both pa-
tients ET results had been negative. No events were
recorded for patients with low risk positive or non-
diagnostic ET results.
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TABLE 1. Patient characteristics

Total Group I Group II P (between groups)

Number 125 32 93

Age, mean±SD 62.3±11.5 67.9±7.2 60.4±12.1 .001

Men, % 58.4 62.5 57.0 .585

Risk factor

Smoking, % 24.0 12.5 28.0 .077

Hypertension, % 42.4 46.9 40.9 .553

Diabetes mellitus, % 19.2 34.4 14.0 .012

Dyslipidemia, % 36.0 34.4 36.6 .824

FH, % 11.2 12.5 10.7 .787

History of cardiovascular events

Angina/AMI/revascularization, % 24.0 34.1 20.4 .118

Artery disease LL/S, % 10.4 9.3 10.7 .826

Exercise testing, n (%) 118 (94.4) 28 (87.5) 90 (96.8)

Positive low risk, n (%) 15 (12.7) 15 (53.5) 0

Negative, n (%) 94 (79.9) 9 (32.1) 85 (94.4)

Nondiagnostic, n (%) 9 (7.6) 4 (14.2) 5 (5.6)

Cardiac stress imaging, n (%) 11 (8.8) 5 (15.6) 6 (6.4)

Positive, n (%) 4 (36.4) 4 (80) 0

Negative, n (%) 7 (63.6) 1 (20) 6 (100)

S indicates stroke; FH, family history; AMI, acute myocardial infarction; LL, lower limbs. 

TABLE 2. Adverse events during follow-up

No. (%) 
Total patients Group I Group II

[95% CI] Early Late Early Late Early Late

Death 0 0 0 0 0 0

[0.00-2.90] [0.00-2.90] [0.00-10.89] [0.00-10.89] [0.00-3.89] [0.00-3.89]

AMI 1 (0.8) 1 (0.8) 1 (3.1) 0 0 1 (1.0)

[0.02-4.37] [0.02-4.37] [0.08-16.22] [0.00-10.89] [0.00-3.89] [0.03-5.84]

Readmission for UA 0 3 (2.5) 0 2 (6.2) 0 1 (1.0)

[0.00-2.90] [0.50-6.85] [0.00-10.89] [0.02-4.38] [0.00-3.89] [0.03-5.84]

Revascularization 1 (0.8)a 2 (1.6)b 1 (3.1)a 2 (6.2)b 0 0

[0.02-4.37] [0.19-5.66] [0.08-16.22] [0.02-4.38] [0.00-3.89] [0.00-3.89]

aAortocoronary bypass. bPercutaneous revascularization.Revascularized patients were those who suffered AMI (aortocoronary bypass due to disease in three ves-
sels and common arterial trunk) or UA (in both cases involving angioplasty and stenting in one vessel).
UA indicates unstable angina; AMI, acute myocardial infarction.



No early events were recorded in group II. One pa-
tient presented NSTEMI at 9 months and another was
rehospitalized for unstable angina at 12 months.

DISCUSSION

Several studies have demonstrated a low incidence
of complications among patients discharged from a
CPU (Table 3).6-9 However, there are few operational
CPUs in Spain and little data is available as to their
performance. Sanchis et al3 have recently confirmed
the value of immediate ET in the CPU protocol in a
study in which no patient with negative ET results pre-
sented complications during the first month of follow-
up. Similarly, Pastor et al4 analyzed the results of a
CPU in Seville (Spain). Exercise testing was perfor-
med on 179 patients with negative results in 79% of
cases. At 1 year follow-up, 89% of the patients in this
group were event-free. The results of the present study
are similar: 85% of patients were discharged after ET
and the incidence of adverse events during 1 year was
4%. None of the patients died. 

However, these results must be put into perspective.
Most protocols recommend discharge only if ET is ne-
gative, and patients are hospitalized if it is nondiagnos-
tic or positive. In our protocol, if ET is nondiagnostic
or positive at a high workload the decision is left to the
discretion of the clinician. Of 125 patients discharged,
ET results were positive in 2.7% and nondiagnostic in
7.6%. No cardiac events occurred in this subgroup of
24 patients and, although the number of patients is in-
sufficient to reach any conclusions, these findings do
agree with Amsterdam et al.9 In this study, 25% of 235
patients with nondiagnostic ET results reached 80% of
the age-predicted heart rate and presented no cardiac
events at 30 days. This suggests that the absence of is-
chemia at ≥ 80% of age-predicted heart rate may serve
to identify a low risk subgroup. Two factors probably
determine this favorable evolution. The use of tropo-
nins in diagnosis and prognostic stratification of chest
pain is well-known and Hamm et al10 defend the safety
of discharging patients with negative troponin I tests
reporting only 0.3% risk of early events. In current

CPU protocols, negative troponin level is a criterion
for performing ET, in which case the patient is already
considered to be at low risk. A second factor is the low
prevalence of coronary artery disease in the group of
patients who undergo ET, and consequently, the like-
lihood of a substantial number of false-positive results.
Gibler et al6 found that only 33.9% of patients admitted
with positive ET results had an underlying IHD condi-
tion. 

We conclude that patients discharged from a CPU
have an excellent medium-term prognosis with mini-
mal incidence of complications. This good prognosis
also seems to apply for low-risk, positive ET pa-
tients.
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TABLE 3. Results of other studies

CPU 
Discharged

Events Events

patients first month ±first year 

Gibler et al7 1010 82% 0.53% —

ROMIO8 50 82% 0% —

CHEER9 212 46% 0.5% 2.8%

Amsterdam et al10 1000 64% 0.17% —


