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Introduction. We use clinical, ECG, and biochemical
data to stratify risk in patients with chest pain without ST
segment elevation. However, the prognostic performance
of these studies in relation to time from onset of symp-
toms is unknown.

Patients and method. In a single-center, prospective
study, 321 consecutive patients who had been admitted
in the emergency room with a suspected acute coronary
syndrome without ST segment elevation were included in
the study. Blood samples were collected for CK, CK-MB
mass, myoglobin, and cardiac troponin T analysis 6, 12
and 18 hours after the onset of pain and other clinical and
ECG data were recorded. Univariate and multivariate
analysis was used to identify independent prognostic pre-
dictors 6 and 12 hours after the onset of chest pain.

Results. Five variables were independent predictors of
the recurrence of ischemia. The model correctly classified
82% of the patients. Age, history of coronary artery disea-
se, prolonged chest pain at rest in the preceding 15 days,
pain, ST-segment changes with pain, and cardiac tropo-
nin T in excess of 0.1 ng/m 12 hours after the onset of
chest pain were identified by logistic regression. A similar
model was analyzed at 6 hours, after changing the cutoff
point for cardiac troponin T. Cardiac troponin T was consi-
dered positive with values of 0.04 ng/ml 6 hours after the
onset of chest pain.

Conclusions. More than 80% of the patients admitted
to the emergency room with chest pain without ST seg-
ment elevation can be correctly classified for new ische-
mic recurrences using clinical, ECG, and biochemical pa-
rameters 6 hours after the onset of pain.
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Estratificación de riesgo en pacientes con dolor
torácico sin ascenso persistente del segmento ST
basado en variables clínicas, ECG y bioquímicas.
¿Cuánto tiempo debemos esperar?

Introducción. Utilizamos datos clínicos, ECG y bioquí-
micos en la estratificación pronóstica inicial de los pacien-
tes con dolor torácico sin ascenso persistente del seg-
mento ST. Su rendimiento pronóstico global, basado en
el tiempo desde el inicio de los síntomas, no ha sido estu-
diado.

Pacientes y método. Estudio unicéntrico y prospectivo
de 321 pacientes consecutivos que acudieron a urgen-
cias con sospecha de síndrome coronario agudo sin as-
censo persistente del segmento ST y menos de 12 h de
evolución. Se determinaron la creatincinasa (CK), la CK-
MB masa, la mioglobina y la troponina T cardíaca a las 6,
12 y 18 h desde el inicio del cuadro. Analizamos de ma-
nera uni y multivariada las variables clínicas, ECG y
bioquímicas para identificar predictores pronósticos inde-
pendientes a las 6 y 12 h, valorando el rendimiento pro-
nóstico global.

Resultados. En el análisis de regresión logística, 5 va-
riables obtenidas resultaron predictoras independientes
para nuevos acontecimientos cardiovasculares y permi-
tieron clasificar correctamente al 82% de los pacientes:
edad, cardiopatía isquémica previa, dolor prolongado en
los 15 días previos, dolor y cambios del segmento ST con
dolor y troponina T superior a 0,1 ng/ml a las 12 h del ini-
cio del dolor. La troponina T, considerada positiva con va-
lores superiores a 0,04 ng/ml a las 6 h, permite un mode-
lo a las 6 h similar al de las 12 h.

Conclusiones. Es posible identificar correctamente la
evolución clínica de más del 80% de los pacientes que in-
gresan con dolor torácico sin ascenso del segmento ST
con variables clínicas, ECG y bioquímicas en el plazo de
6 h desde el inicio del cuadro.

Palabras clave: Angina inestable. Pronóstico. Tropo-
nina.
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in duration), versus non-Q-wave acute myocardial in-
farction of less than 12 hours duration. All patients
were evaluated by the cardiology department resident,
who established the presumed diagnosis of an acute
coronary syndrome without persistent ST segment ele-
vation.
We excluded from the study those patients with:

— Persistent ST segment elevation, with fibrinolysis
criteria.
— A non-interpretable ECG with a high suspicion of

AMI, for whom the attending physician decided to or-
der urgent coronary angiography.
— Secondary chest angina.
— Documented AMI during the previous 2 weeks.
— Chest pain of more than 12 hours duration.
— Renal insufficiency (creatinine >2 mg/dL).

We obtained samples for cardiac markers (total CK
activity, CK-MB activity, CK-MB mass, cardiac tropo-
nin T, and myoglobin) at 6 and 12 hours after the ini-
tiation of the chest pain that resulted in the admission
(an additional sample was obtained at 18 hours for to-
tal CK and CK-MB activity). It was decided that a
sample would not be collected at the moment of the
patient’s admission in order to standardize all the de-
terminations with the initiation of the chest pain. In the
same manner, we performed an  ECG at the time of
admission to the emergency department and evolutive
ECGs at 6, 12, and 18 hours after admission.
On admission the patients were classified according

to the presence of pain and changes on electrocardio-
gram, and divided into the 3 following categories:

— Without pain on admission.
— Chest pain without ST segment changes apparent

on ECG.
Chest pain with reversible ST segment changes or

permanent ST segment decline on ECG (greater than 1
mm at 80 ms from the J point).

All the ECGs were evaluated by at least 2 cardiolo-
gists, with the opinion of a third cardiologist being ob-
tained in cases of uncertainty, and evolutive ST seg-
ment changes in accordance with the pain were noted
in the clinical history.
Maximum normal values of the various markers ac-

cording to our laboratory were:

— CK<200 U/L.
— CK-MB mass <5 ng/dL.
— Myoglobin <60 ng/dL.
— Troponin T< 0.1 ng/dL.

Determination of CK-MB mass, myoglobin, and
cardiac troponin T were performed via immunoanaly-
sis with an Elecsys (CARDIAC T) Roche® analyzer.
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INTRODUCTION

Patients who go to the emergency room with chest
pain without persistent ST segment elevation are a
common problem, and are difficult to manage on
many occasions. Given the limitations of the initial
evaluation, the majority of these patients are admitted
to the emergency medicine department, although many
of them, in the end, either have a non-cardiac cause for
their chest pain or their course is without major com-
plications, so that they could be managed on an out-
patient basis.1 Recognition of these limitations invol-
ves the investigation of new techniques and protocols
with the aim of achieving greater diagnostic efficacy,
understood as those practices that increase sensitivity
and specificity without increasing cost and the resul-
ting inconvenience.
There are at present an impressive number of bio-

chemical tests for evaluating the presence of minimal
cardiac damage.  Nevertheless, these tests have been
validated in patients with chest pain with ST segment
elevation, evaluating their enzymatic kinetics in this
model.2 On the other hand, the moment at which the
pain begins has not been taken into consideration, but
rather the moment at which the patient is admitted to
the emergency room, so that the concentration ratio of
marker to time of the pain is necessarily heterogene-
ous.
The aim of our study is to create models at 6 and 12

hours from the initiation of chest pain which will
allow us to predict the clinical course of patients ad-
mitted in a setting of Class IIIB prolonged unstable
angina3 (more than 20 minutes), taking into account
biochemical, clinical, and electrocardiographic varia-
bles obtained at the start of the chest pain.

PATIENTS AND METHODS

This was a prospective observational single-center
study which included consecutive patients who went
to the emergency room from March, 1998, to
December, 1999, with a suspected diagnosis of Class
IIIB primary prolonged angina (more than 20 minutes

ABBREVIATIONS

IAM: acute myocardial infarction.
CK: creatin phosphokinase.
CK-MBa: creatin phosphokinase (cardiac activity).
CK-MBm: creatin phosphokinase (cardiac mass).
CTnT: cardiac troponin T.
Mio: myoglobin.
RR: relative risk.



CK activity and CK-MB mass was analyzed via enzy-
me reactions with values measured in U/L. All the
samples were analyzed immediately by technicians
who had no knowledge of the patients’ clinical data.
The biochemical test results were known by the pa-

tient’s attending physician and were interpreted accor-
ding to their criteria, without performance protocols
established with regard to the results.
All patients were monitored for at least the first 12

hours following admission and anti-aggregate, anti-an-
gina, and anti-coagulant therapy was begun, according
to the attending physician’s criteria.
Events were considered new if they occurred from

the period following admission to the emergency room
to discharge or clinical followup evaluation at 15 days:

— Death.
— Ischemic recurrence defined as: a new episode of

angina in spite of treatment that required urgent coro-
nary angiography with a view toward revasculariza-
tion and noted as such; a new AMI defined as CK
enzyme elevation following admission or according to
ECG findings, and the presence of treated primary
ventricular fibrillation.
— The development of heart failure that was not

present at the time of admission and that required ad-
ditional treatment, and so noted in the clinical history.

Statistical analysis

A descriptive analysis was performed of the varia-
bles noted at the time of admission, expressed as per-
centages, means, or averages depending on the distri-
bution of the values.
Univariate analysis was performed of events using

the χ2 test for qualitative variables and the Student t
test for continuous variables.
A first logistical regression model was obtained for

new events at 12 hours after initiation of chest pain
that included clinical, ECG, and biochemical varia-
bles, using cut points for the biological markers as in-
dicated by the sensitivity and specificity curves for
events of each type.
Later a second prognostic model was created, using

only the variables obtained during the first 6 hours fo-
llowing the initiation of symptoms. This involved ob-
taining the most efficacious diagnostic model possible
at 6 hours after the initiation of chest pain and compa-
ring it with the best model obtained at 12 hours follo-
wing initiation of chest pain.
Using the best model, we created a simple risk scale

so that it was easy to determine the decisions made for
each individual patient. For this, we assigned a point
at each 5-point interval of the risk ratio (RR) for each
independent variable. In this way, we created a varia-
ble summary that gave a total score for each patient.
The scale created was used as a prognostic tool for

analyzing the sensitivity, specificity, and predictive va-
lues, assuming the prevalence of complications to be
similar to that of our sample.
We obtained the ROC curves, both for biochemical

determinations and for the models found, estimating
the area below the curve as a parameter of prognostic
value.
All models were created by using the forward step-

wise technique, including the prognostic variables that
are considered to be classically prognostic according
to the literature at the time of admission to the emer-
gency ward (age,4 sex,4 cardiovascular risk factors,4

pain and ECG changes,5 abnormal baseline ECG,5

evolutionary T-wave changes,5 previous ischemic car-
diopathy or peripheral vascular ischemia, or both,4 and
the presence of prolonged chest pain during the 15
days prior to admission4,5), finally adding the biologi-
cal markers separately; in other words, a determination
was entered for each model. We chose as the final mo-
del the variables that were adjusted best, with a sma-
ller confidence interval, and we included the interac-
tions that proved to be significant. We used the SPSS
version 9.0 statistical package.

RESULTS

We included in our study 321 consecutive patients
who went to the emergency room between March,
1998, and December, 1999 with the suspected diagno-
sis of prolonged unstable angina or non-Q-wave AMI.
A total of 6 patients went to the emergency room more
than 6 hours after the pain began, and it was not possi-
ble to make an initial determination of enzyme values.
Nine percent of patients were discharged from the
emergency room and 91% were admitted.

Patient characteristics

Of note is the increased incidence of cardiovascular
risk factors among the patients: hypercholesterolemia
(50.8%), arterial hypertension (62.9%), smoking
(56%), and diabetes (30.5%), as well as a mean advan-
ced age (67.5 years). With regard to patient clinical
data at the time of admission, the majority still had
pain (64.5%), frequently with the presence of electro-
cardiographic changes (non-persistent ST segment
changes in 56% of patients). On the ECGs performed
at 6 and 12 hours following admission the most fre-
quent evolutive change was in the T-wave, with nega-
tivization that was not present at the time of admission
in 27.7% of patients (Table 1).

Analysis of adverse events

A total of 81 patients (25%) developed complica-
tions during admission. Of these, the most frequent
complication (74% of patients) was a relapse of chest
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sion. The number of patients admitted in whom it was
not possible to confirm the initial diagnosis of an acu-
te cardiac syndrome reached 26%, with a percentage
of complications during admission of 0%. The final
management of patients was elective revasculariza-
tion in 25% of cases (n=80), emergency revasculari-
zation in 14.6% of cases (n=47), and medical treat-
ment in 60% (n=192).
Univariate analysis identified age and cardiac fre-

quency at the time of admission as variables related to
prognosis (P=.001). Predictors of elevation of biologi-
cal markers also included having experienced a pro-
longed episode of chest pain during the 15 days prior
to admission (P=.008), evolutive changes on ECG
(P=.004), and the presence of pain and ECG changes
(P=.001).
ROC curves were carried out for the different bio-

chemical markers in relation to the presence of new
events during admission. The cut points that were
predetermined by our laboratory for the biological
markers, with the exception of determination of the
cardiac Tropin T (cTnT) at 6 hours after initiation of
chest pain, had an adequate sensitivity/specificity re-
lationship for new events during admission. In the
case of troponin, we show the cut point at which the
sensitivity and specificity relationship was greater
(cTnT at 6 hours greater than 0.04 ng/mL) (Figure 1;
Table 2).

Multivariate analysis

A first prognostic model was created with variables
collected during the first 12 hours following initiation
of chest pain; the variables that proved to be indepen-
dent predictors were age of more than 70 years
(RR=1.61; P=.08), previous ischemic cardiopathy
(RR=2.21; P=.01), and the presence of prolonged pain
different from that which was the cause of admission
during the 15 days prior to admission (RR=2.44;
P=.03). The presence of pain and ECG changes were
also independent predictors, with the peculiarity that
they interacted with the presence of an elevation in the
biological markers. Of these, we decided to chose in
the final model at 12 hours cardiac troponin R, with a
cut point of 0.1 ng/mL, because this provided better
adjustment of the model (P=.0001), with a better rela-
tive risk (RR=30.79), and a smaller RR confidence in-
terval than the rest of the biochemical determinations.
The prediction ROC curve for events reached 81.5%
of the total in this model (Figure 2).
It must be pointed out that the interaction between

the elevation of troponin T levels and the presence
or absence of pain and ECG changes was highly sig-
nificant (P=.008). The significance of this interac-
tion indicated that the risk of the variable of pain
and ECG changes varied significantly according to
whether or not the cardiac troponin T levels were
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pain despite medication, and for which the attending
physician decided to perform emergency catheteriza-
tion with a view to performing revascularization
(n=60). In these patients the presence of serious coro-
nary disease in at least 1 vessel was found in 90% of
patients (n=52), and emergency revascularization was
performed in 88% of these cases (n=47). In the 8 pa-
tients without serious coronary lesions, coronary
spasm was found in 3 patients, coronary intramyocar-
dial bridge with significant compromise of the lumen
in 2 patients, and idiopathic dilated myocardiopathy
with complete block of the left branch in 3 patients.
The remaining complications occurred much more ra-
rely: ICC (n=12), AMI (n=3), and death (n=6). One
patient presented with primary ventricular fibrillation,
from which he recovered after electrical cardiover-

TABLE 1. Baseline patient characteristics

N=321 (%)

Sex Male 226 (70.4)

Smoking 180 (56.1)

Diabetes 98 (30.5)

Dyslipemia 163 (50.8)

AHT 202 (62.9)

Prior ischemic cardiopathy 142 (42)

Familiar ischemic cardiopathy 31 (28.3)

Peripheral vascular disease 55 (17.1)

Pain and ST segment 

changes on admission Without pain 114 (35.5)

Pain without ST changes 91 (28.3)

Pain with ST changes

(elevation) 26 (8.1)

Pain with ST changes 

(decline) 90 (28.8)

Evolutive ECG changes No 223 (69.5)

ST decline 8 (2.5)

Negative T 89 (27.7)

Not available 1 (0.3)

TABLE 2. ROC curves and diagnostic performance for

each pre-established cut-off point in relation to the

presence of new ischemic events

S E VPP VPN ROC area

Ng/mL (%) (%) (%) (%) (%)

Myo (60) 6 h 71 52 33 81 63

Myo (60) 12 h 60 58 33 81 61

CK (200 U/mL) 6 h 24 82 31 76 60

CK (400 U/mL) 6 h 4 95 21 75

CK (200 U/mL) 12 h 51 74 39 82 63

CK (400 U/mL) 12 h 25 87 38 77

cTnT (0.04) 6 h 64 63 37 83 67

cTnT (0.1) 6 h 43 75 37 80

cTnT (0.1) 12 h 79 60 40 89 70

CK-MBm (5) 6 h 78 54 36 88 66

CK-MBm (5) 12 h 68 58 36 85 67

Myo indicates myoglobulin; cTnT, cardiac troponin T.
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elevated (Table 3)
The univariate ROC curve indicated that troponin T

at 12 hours after the initiation of pain had a sensitivity-
specificity ratio very similar to that obtained at 6
hours, so that by changing the cut point it was possible
to obtain the same sensitivity and specificity at 6 hours
and at 12 hours (Figure 1).
A second prognostic model was generated, using

only those variables present 6 hours after the initiation
of pain, using the optimum cTnT cut point of 0.04
ng/ml, obtaining a model very similar to that at 12
hours, with an ROC curve for the prediction of events
that reached 81.1% of the total.
The variables at 6 hours could be summarized, as a

function of their prognostic importance for new
events, in a scale such as that shown in Table 4. The
ROC curve was calculated using a single variable in
the model, the scoring on the scale, with a total area
under the curve of 79%, providing information very
similar to that of the model of which it was part.
Assuming a prevalence of events in the study popu-

lation similar to ours (25%), we were able to assume
that the risk scale we created, with different sensiti-
vity, specificity, and positive predictive values for each
cut point that we chose (Figure 3) was useful diagnos-
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TABLE 3. Prognostic value at 12 hours after
the initiation of chest pain for new events

Variable RR P

cTnT greater than 0.1 ng/ml (12 h) 30.79 .001

Age >70 years 1.61 .08

Previous ischemic cardiopathy 2.21 .01

Previous prolonged pain 2.44 .03

Pain without ST segment changes 7.86 .001

Pain with ST segment changes 46.94

CTnT>0.1 ng/ml (12 h)+pain 

without ST segment changes 99.13 .001

CTnT>0.1 ng/ml (12 h)+pain 

with ST changes 58.70

Fig. 1.  Sensitivity and specificity for
new cardiovascular events at distinct
cut points for cardiac troponin T
(cTnT) at 6 and 12 hours after initia-
tion of symptoms.

Fig. 2. ROC curves for new cardio-
vascular events in the models crea-
ted: at 12 hours with the cut point for
cardiac troponin (cTnT)=0.1 ng/ml, 6
hours with a cTnT cut point =0.04
ng/ml, and a model with a single
summary variable obtained upon ap-
plication of scoring at 6 hours.
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tic test.

DISCUSSION

Description of the multivariate model

The prognostic value at 12 hours reached 82% of pa-
tients with some basic tests that included an ECG at
the time of admission, enzyme determination of tropo-
nin T levels at 12 hours after the initiation of pain, and
3 simple data from the clinical history, such as age, the
presence of a prolonged episode of chest pain 15 days
prior to admission, and a history of ischemic cardiom-
yopathy.
The interaction between the variable of pain and

ECG changes with the presence of changes in tropo-
nins turned out to be clinically and statistically signifi-
cant. The elevation of troponin levels in patients who
already had ECG changes at the time of admission
with pain (risk difference=28) did not entail an increa-
se in risk as high as those patients who were admitted
with pain and without ECG changes but with a positi-
ve troponin determination (risk difference=68) (Table
3). This observation is similar to that of other studies,
in which it was concluded that, in patients with ST
segment changes, cTnT does not provide an indepen-
dent predictive value.6

On the other hand, the absence of ECG changes on
admission did not always apply to low-risk patients
and, depending on the troponin T value, these varied
from having an excellent to a poor prognosis (percen-
tage of events in patients with pain without ECG chan-
ges and without troponin elevation [9%] versus the
percentage of events in patients with pain, without
ECG changes and troponin T elevation [53%]). DeFi-
lippi et al7 prospectively evaluated a series of patients
with cTnT elevation and ECG without data indicative

of ischemia, and they concluded that in patients with
elevated biochemical markers the prevalence of multi-
vessel disease and the long-term prognosis were much
worse, defining in a population that was an a priori

low-risk subgroup of patients at very high risk.
The inclusion of prolonged chest pain during the 15

days prior to admission departs from the hypothesis
that patients who present at admission with elevated
troponin T with normal CK could constitute a sub-
group of patients with AMI during the days prior to
admission and who went to the emergency room with
post-AMI angina that resulted in their admission.
Since the kinetics of troponin T are different from
those of CKm, these patients were able to maintain
elevated cTnT for a longer time than CKm, and it was
this discrepancy they presented in these enzymes at
the time of admission.8 In our study, these patients
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Fig. 3. Sensitivity, specificity, and
predictive values for new ischemic
events in the model obtained using
the risk scale obtained at 6 hours af-
ter initiation of pain.

TABLE 4. Risk scores at 6 hours after the initiation of

chest pain based on the prognostic model for new

events at 6 hours

Variable RR P Points

CTnT>0.04 ng/ml (6 h) 24.17 .001 5

Age >70 years 1.65 .10 1

Previous ischemic cardiopathy 2.10 .02 1

Previous prolonged pain 2.01 .09 1

Pain on admission without ST 

segment changes 6.00 .001 2

Pain on admission with ST 

segment changes 66.24 12

CTnT>0.04 ng/ml (6 h)+pain 

without ST segment changes 90.29 .001 +12

CTnT>0.04 ng/ml (6 h)+pain 

with ST segment changes 47.57 -8



had a worse prognosis, with both univariate and mul-
tivariate analysis.  Nevertheless, we were not able to
show that this factor correlates with a greater percen-
tage of patients with elevated troponin and normal
CKm. We did not extract our samples at the time of
admission, but adjusted them to be taken at 6 and 12
hours following the initiation of chest pain, so that at
6 hours it is likely that the patients could have had
elevated CKm from the pain which resulted in their
admission.
Galvani9 provided data on troponin I and CKm, and

found that a third of patients presented with  greater
concentrations of cTnTI at the time of admission than
in the hours following, supporting the hypothesis that
an important part of the discrepancy between CKm
and troponin T levels in the initial samples can be ex-
plained by a recent prior infarct.

Relationship with previous studies

Hamm,10 using a methodology similar to ours, per-
formed a logistical regression analysis for new events
during the first hours of chest pain, but did not find
either the ECG or the clinical variables to be signifi-
cant. Only the presence or absence of troponin at the
time of admission (it was guaranteed that at least a
sample was taken at 6 hours after initiation of the
pain) was seen to have independent prognostic value.
We believe our study reflects a greater measure of cli-
nical reality, with the ECG and troponin values, and
the interaction between both, having very important
prognostic power. In our sample, 20.1% of the events
occurred in patients with negative troponin T at 12
hours following initiation of chest pain, so that this
isolated data should not justify the patient’s discharge.
The initial ECG is a variable that cannot be ignored
despite the level of relevancy that biological markers
may reach;7,11 this is shown by the analysis of events
in our sample, with a risk 2 times higher in those pa-
tients who present with ECG changes associated with
pain than in those patients in whom the pain does not
cause ECG changes. Hamm reported in his series a
1.1% incidence rate for complications in patients with
a negative troponin T determination at 6 hours follo-
wing admission. Nevertheless, these results call for
prudence in the case of patients who present with an
ST segment decline on admission, because in these pa-
tients, in spite of an elevation of troponin T not being
present, the incidence rate for complications reached
2.8%, and the mortality rate reached 20% at 30 days in
patients with negative troponin T.12

The risk scale we created is very similar to that ob-
tained from the TIMI study,13 which analyzed some fi-
nal parameters similar to ours in a cohort of 3910 pa-
tients who were admitted with prolonged unstable
angina versus non-Q-wave AMI.  Nevertheless, the in-
teraction between a positive troponin determination

and the presence of ECG changes is not reflected, and
the presence of prolonged pain during the 15 days
prior to admission is also not included in their risk
evaluation. On the other hand, taking aspirin during
the previous week and the presence of 2 or more epi-
sodes of chest pain during the 24 hours prior to admis-
sion as risk factors for complications were not studied
in our patient sample.

Implications for a chest pain unit

A chest pain unit should have a risk stratification
system in place that is above all highly sensitive, with
an elevated negative predictive value so that patients
susceptible to developing potentially serious compli-
cations are not discharged.14,15 On the other hand, it
should be capable of detecting patients with a high
probability of developing complications so that they
can be referred to units with specialized personnel and
the availability of emergency revascularization proce-
dures. The intermediate-risk group of patients could be
admitted to the floor for observation and prognostic
stratification.
Risk stratification must be carried out in as little

time as possible in order to decrease stays in the emer-
gency room and the time taken to make decisions. The
new cut point for troponin T offers the same returns in
the 6 hour model as in the 12 hour model, permitting a
decrease in waiting time. The great myocardial speci-
ficity of cardiac troponin T,2 the absence of detectable
levels in plasma in normal individuals,2 and the con-
trolled extraction of samples according to the amount
of  time elapsed from the initiation of chest pain ex-
plains why minimal elevations of this marker have
prognostic connotations.16 

The creation of a simple scale at 6 hours allows us to
classify the patient population according the risk of
developing new ischemic events during admission.
According to Figure 3, a score of 3 or less is asso-

ciated with a probability of developing new episodes
of less than 3%. In our sample, 34.6% of the popula-
tion presented with this low-risk profile, so that the pa-
tients could be managed on an outpatient basis.
Patients with an elevated incidence rate of episodes

would benefit from more intensive attention, with ac-
cess to new anti-aggregate therapies and revasculariza-
tion. According to the model created, 40% of patients
had an incidence rate of new ischemic episodes of gre-
ater than 40% (a score higher than 10). The patients
with an intermediate risk level (a score higher than 3
and lower than 11) could be treated on the ward, rea-
ching 25% of the population, with a risk for new epi-
sodes of between 3.8% and 21%.

Study limitations

This was an observational study, with biochemical
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data being non-blinded for the attending physicians.
Although specific action protocols do not exist with
respect to biological markers, it was not considered et-
hical to blind the results of the biochemical tests, so a
bias may exist with regard to the classification of
events as a function of the biochemical tests. The grea-
ter majority of events involved refractory angina and
required, for their classification, that note was made of
their urgent character. We did not consider the perfor-
mance of a non-emergency revascularization to be an
event.
The patient population was selected by cardiologists,

who estimated if the chest pain was sufficiently sug-
gestive of ischemia, whether due to clinical data, an
ECG, or the patient’s history, to carry out followup at
12 hours with continuous monitoring. This parameter
resulted in our sample being homogenous, with a high
incidence of episodes. The predictive values of the
models created have to be adjusted for the prevalence
of episodes in the patient sample analyzed. A selection
of low-risk patients would present, for this same mo-
del, higher negative predictive values and lower positi-
ve predictive values, by increasing the incidence of
false positives.
Ninety-one percent of patients were admitted so

that, although we were able to select a posteriori 30%
of the patients with a low-risk profile, it must be taken
into account that the treatment and course of these pa-
tients evolved inside a hospital. Patients with a low-
risk profile could be discharged following an initial
evaluation, once they were able to complete the treat-
ment parameters and follow the lifestyle established
by the hospital, and being re-evaluated as outpatients
in a timely manner.
Although the models described present data that

has internal validity, their external validity must be
confirmed by a new sample of patients with similar
inclusion criteria in order to be able to generalize
their use.
Thus, we conclude that the initial prognostic evalua-

tion of a patient with chest pain suggestive of ischemia
can be completed within a period of 6 hours after the
initiation of the chest pain, if we change the positivity
limit for cTnT to 0.04 ng/mL. When using the 0.1
ng/mL limit, we should wait 12 hours. This evaluation
includes clinical variables, ECG, and biochemical va-
lues and predicts the presence or absence of events in
more than 80% of patients, so that it can be used as a
summary diagnostic test.


