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Objectives. The relative value of classic markers,
myocardial damage variables, and levels of acute-phase
reactants in establishing the pre-discharge prognosis of
acute coronary syndrome without ST-segment elevation
was analyzed.

Method. We prospectively studied 385 consecutive
patients admitted from our chest pain unit with a high-
probability diagnosis of acute coronary syndrome without
ST-segment elevation. The clinical and
electrocardiographic data, myocardial damage markers
(troponin I, CK-Mb mass, myoglobin), and acute-phase
reactants (high-sensitivity C-reactive protein, fibrinogen)
were recorded. 

Results. During admission, 15 deaths (3.9%) and 16
complicative infarctions (4.2%) occurred, for a total of 31
major events (death and/or infarction: 8.1%). Age (p = 0.03),
insulin-dependent diabetes (p = 0.009), and C-reactive
protein (p = 0.05) were independently related to death.
Fibrinogen was related to infarction (p = 0.01); by
fibrinogen quartiles: 1.4%; 1.4%; 2.9%, and 11.7% (p =
0.02). Age (p = 0.01), insulin-dependent diabetes (p =
0.02), and 
C-reactive protein (p = 0.04) were independent predictors
of major events; by C-reactive protein quartiles: 1.4%;
5.5%; 5.4%, and 16.7% (p = 0.004). Troponin I was
related to major events (p = 0.03), but it was not an
independent predictor.

Conclusions. Acute-phase reactants add independent
information to clinical variables in the short-term risk
stratification of patients with an acute coronary syndrome.
The predictive power of troponins is lower than that of
other variables.
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Pronóstico a corto plazo de los pacientes
ingresados por probable síndrome coronario agudo
sin elevación del segmento ST. Papel de los nuevos
marcadores de daño miocárdico y de los reactantes
de fase aguda

Objetivos. Se analiza el papel relativo de los
marcadores clásicos, de las variables de daño miocárdico
y reactantes de fase aguda en el pronóstico prealta del
síndrome coronario agudo sin elevación del segmento
ST.

Método. Se estudió prospectivamente a 385 pacientes
consecutivos ingresados desde nuestra unidad de dolor
torácico con el diagnóstico de alta probabilidad de
síndrome coronario agudo sin elevación del segmento
ST. Se recogieron las variables clínicas,
electrocardiográficas, indicadores de daño miocárdico
(troponina I, Ck-Mb masa, mioglobina) y reactantes de
fase aguda (proteína C reactiva de alta sensibilidad y
fibrinógeno).

Resultados. Durante el ingreso hospitalario se
detectaron 15 fallecimientos (3,9%), 16 infartos
complicativos (4,2%) y 31 episodios mayores
(fallecimiento y/o infarto: 8,1%). Fueron predictores
independientes de fallecimiento la edad (p = 0,03), la
diabetes insulinodependiente (p = 0,009) y la proteína C
reactiva (p = 0,05). El fibrinógeno (p = 0,01) predijo
infarto; por cuartiles: 1,4; 1,4; 2,9, y 11,7% (p = 0,02). La
edad (p = 0,01), la diabetes insulinodependiente (p =
0,02) y la proteína C reactiva (p = 0,04) fueron
predictores independientes de episodio mayor; por
cuartiles de proteína C reactiva: 1,4; 5,5; 5,4, y 16,7% 
(p = 0,004). La troponina I se relacionó con una mayor
tasa de episodios mayores (p = 0,03), pero no fue un
predictor independiente.

Conclusiones. Los reactantes de fase aguda añaden
información independiente a las variables clínicas en la
estratificación de riesgo a corto plazo de los pacientes
con síndrome coronario agudo. El poder predictor de la
troponina disminuye al ser comparado con otras
variables. 

Palabras clave: Angina inestable. Infarto. Pronóstico.
Fibrinógeno. Enzimas.
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INTRODUCTION

The classic concepts of the pathogenesis of acute
coronary syndromes have changed rapidly over the
last decade.1 In this sense, the definition of an infarct
has also changed.2 The physiopathology of the process
is increasingly better understood and thus, along with
thrombosis, inflammation appears to be important.1,3,4

Patient treatment has changed and shows a greater
tendency toward invasive procedures.5-7 Given the
great prevalence and enormous costs of acute coronary
syndromes,8-10 specific hospital units have been
created for dealing with chest pain.8-10

Therefore, early prognostic classification of patients
who are admitted with chest pain is indispensable;
together with the classic markers,11 in recent years
there have been new developments in this field.
Among these, troponin stands out;8 nevertheless there
are opinions that a more precise validation of their role
is required with respect to other variables.12-16 Finally,
the reactants of the acute phase have been proposed as
predictors of episodes in patients with unstable heart
disease.3,17-19

In this study we analyzed the short term prognosis
(inpatient) of a consecutive series of patients admitted
with a diagnosis of highly suspected acute coronary
syndrome without elevation of the ST segment who
received treatment according to an actualized protocol.
The clinical power of the new parameters as predictors
of myocardial damage and inflammation was
determined by comparing them with the classic
clinical and electrocardiographic (ECG) variables.

METHODS

Study group

The study group consisted of 385 patients admitted
consecutively between November 1, 2000 and
September 13, 2001 with a high suspicion of acute
coronary syndrome without ST segment elevation.

Following the protocol established by our chest pain
unit, the admission criteria for a patient with suspected

coronary syndrome were: a) ECG indicative of acute
ischemic heart disease (decline of the ST segment or
T-wave inversion); b) elevation of the markers for
myocardial damage; c) positive ergometry (performed
on patients without electrocardiographic changes and
without an increase in markers for myocardial
damage), and d) in the absence of the first 3 criteria,
cause for admission was also those patients with a
suggestive clinical history: chest pain at rest or, in the
case of effort-induced chest pain, of less than a week´s
duration, or with a clear decrease in the appearance
threshold (in patients with chronic angina). The
characteristics of the chest pain were quantified by use
of a previously validated protocol;20 as a function of
our initial experience,21 admission was advised if the
score was higher than 9.

Variables considered

Clinical variables

In all cases, a history was obtained of both the
ischemic heart disease and risk factors. A score was
assigned to each patient following the method used by
Geleijnse et al20 with the aim of quantifying the
characteristics of the chest pain according to the patient
report.

Electrocardiogram

An ECG was performed when the patient arrived at
the emergency room (whether they had pain or not)
and every time the chest pain reappeared.
Electrocardiographic changes that were considered
significant were: a) decline in the ST segment, if a
level higher than 1 mm at 80 ms was observed from
the J point, and b) changes in the T-wave, if an
invesion of the T-wave peak greater than 1 mm was
observed. Electrocardiographic changes described had
had to be dynamic (the existence of an ECG with
and another without changes).

Biochemical markers

With respect to markers for myocardial damage, the
myoglobin values were determined (in 352 cases; in
33 cases these were not measured as the episode of
chest pain had occurred more than 6 hours
previously), and troponin I (in all cases) when the
patient presented to the emergency room. In the case
of troponin I, another test was performed 8 hours after
the episode of chest pain and again at 12, 18, and 24
hours (until the maximum peak was detected). When
troponin I was elevated during 1 of the tests the CK-
Mb mass was also analyzed (in 233 cases) during the
same test and during all following tests. The upper
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ABBREVIATIONS

IDDM: insulin dependent diabetes mellitus. 
ECG: electrocardiogram.
95% CI: 95% confidence interval.
OR: odds ratio.
hsCRP: high sensitivity reactive protein C.
ROC: receiver operator characteristic.



limits of normal in our center are 0.5 ng/mL for
troponin I, 70 ng/mL for myoglobin, and 5 ng/mL for
the Ck-Mb mass.

We analyzed the C-reactive protein values in the
acute phase (hsCRP, 294 cases) and fibrinogen (in
268 cases). A high-sensitivity nephelometric method
(Behring Diagnostics) was used, with a detection
limit of 0.2 mg/L. In 73 cases general analysis of the
hsCRP and fibrinogen values was not available due to
various reasons (early discharge, analysis obtained
more than 5 days after the acute episode, technical
failure); in the remaining cases where these values
were not considered this was due to the possible
interference of other associated diseases.  The
percentage of patients whose values were not taken
into consideration was greater in those cases where a
final diagnosis of acute coronary syndrome was not
made (30% versus 15%), probably due to the greater
prevalence in this subgroup of associated diseases
that resulted in rejection of said values and which, in
turn, caused rejection of a complete study (stress or
coronary angiography) to demonstrate ischemia.

The cut-off points for the hsCRP (11 mg/L) and
fibrinogen (6 g/L) values were established by receiver
operator characteristic (ROC) curves (for a major
episode in the first case and for infarct in the second
case). These data were collected in addition to the
general analysis performed between 24 hours and 72
hours after the episode that motivated the hospital
admission (average, 48 hours; interquartile range 24 to
48 hours). As has been seen in previous studies,18 the
acute phase reactants in the contest of an acute
coronary syndrome showed a slow increase, without
reaching a plateau until after the first 24 hours had
passed; for this reason we chose this window of time
to determine these values.

Treatment of patients admitted

The patients admitted with suspected acute coronary
syndrome without ST segment elevation were treated
with aspirin (96% of cases), enoxaparin (1 mg/kg/12
hours in 89% of cases), nitrites (oral or intravenous, in
94% of cases), and beta-blockers (in 78% of cases;
calcium antagonists if beta-blockers were
contraindicated). A conservative strategy was
followed, with cardiac catheterization being performed
in the case of recurrent angina, hemodynamic or
electrical instability; or, if the patient remained stable
a pre-discharge stress test was performed; coronary
angiography was also performed if the results were
positive.

Final diagnostic definitions

The criteria established to define the final diagnosis
were as follows: a) acute myocardial infarct: if an an

elevation of the Ck-Mb mass above normal (>5
ng/mL) was detected; b) unstable angina: if the Ck-Mb
mass was normal but there was demonstrated evidence
of ischemia by stress test or a pathological coronary
angiogram; c) chest pain without evidence of ischemic
cardiopathy: if the Ck-Mb mass was normal and there
was no objective evidence of ischemia (normal stress
test or normal coronary angiography), and d) without a
definitive diagnosis: if the Ck-Mb mass was normal
and a stress test or coronary angiography had not been
performed.

Definition of episodes

Episodes considered by the present study were: a)

inpatient cardiac death; b) complicating infarct: refers
to those cases in whom after the initial diagnosis of
angina (determined by Ck-Mb mass after 8 hour of
negative pain) a new episode of chest pain occurs with
an elevation in the Ck-Mb mass >5 ng/mL, or in those
cases with an initial diagnosis of infarct in whom, after
a new episode of chest pain (more than 8 hours after
the episode that motivated the admission), a new
increase in the Ck-Mb mass  was detected, and c)

major episode: if an infarct and/or cardiac death
occurred.

Statistical analysis

The quantitative variables that were adjusted to
normal were expressed as mean±standard deviation
(SD) and were compared by non-paired Student t test,
while those that were not adjusted to normal were
expressed as median (25th to 75th percentile) and
were compared by the Mann-Whitney U test. The
qualitative variables were expressed as percentages
and compared by χ2.

Multivariant analysis for the prediction of episodes
was performed by logistical regression analysis.
Following the chronology with which the clinic
received the information, those variables were
included in 3 successive models that on univariate
analysis showed a value of P<.1. In the first step,
clinical and electrocardiographic variables were
included; in the second model those variables that had
turned out to be significant in the first step and the
variables for myocardial damage were included; and
finally, in the third and definitive model, in addition to
the variables that were considered significant in the
second model the acute phase reactant values were
added (if on univariate analysis they were P<.1). In
this definitive model we calculated the odds ratio (OR)
and the 95% confidence interval (CI) for those
variables that were shown to be independent for the
prediction of episodes. The quantitative variables were
included as such (without converting them into
qualitative values). In all cases, the final analysis
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included the variables of age, insulin-dependent
diabetes mellitus (IDDM), and ST segment decline per
previous studies.

In all cases a finding of P<.05 was considered
significant. The SPSS 9.0 (Chicago, Illinois) statistical
package was used for statistical analysis.

RESULTS

Study Groups

The mean patient age of the study group was 68±12
years (range, 35 to 94 years). Sixty-five percent of the
subjects were male; 32% had diabetes, 10% had IDDM,
45% dyslipidemia, 65% hypertension, and 20% were
smokers. Fifty percent of the patients had a history of
ischemic cardiopathy and 30% had a history of infarct.
In 84% of cases the angina was at rest and in 13% with
effort (present for less than 1 week and with a clear
decrease in effort threshold), and in 3% was post-
infarct.  The chest pain score was 10.2±2.8.

A decline in ST segment was detected on ECG in
23% of the cases and T-wave in 10%. Fifty-four
percent of cases showed and increase in troponin and
20% simultaneously showed electrocardiographic
changes and troponin I elevation. Coronary
angiography, angioplasty, and surgery were performed
in 34%, 12% and 3% of patients, respectively. The
final diagnosis was acute infarct in 52% of cases,
unstable angina in 18%, chest pain without evidence of
ischemia in 17%, and 13% of cases did not have a
definitive diagnosis.

The chest pain score was similar in cases with and
without episodes: cardiac death (9.9±1.4 versus
10.2±2.8; P=NS), infarct (10.2±3 versus 10.2±2.8;
P=NS), or major episode (10.1±2.4 versus 10.2±2.8;
P=NS).

Cardiac death

There were 15 deaths (3.9%) during hospital
admission among our cases. The patients who died
showed on univariate analysis significantly increased
age (P<.0001), IDDM (P=.01), myoglobin (P=.01)
and hsPRC (P=.006) (Table 1). Upon inclusion in a
multivariate study of all these variables as well as
those in the univariate study showing a P<.1 (Table 1),
the independent predictors of death were age (P=.03),
IDDM (P=.009) and hsCRP (P=.05).

Infarct

There were 16 cases of infarct (as a complication of
the initial diagnosis) during admission (4.2%). In the
univariate analysis (Table 2), the patients with infarct
showed higher myoglobin (P=.03), hsCRP (P=.05),
and fibrinogen (P=.008) values. In the multivariate
study (Table 2) the only independent predictor of
infarct was fibrinogen (P=.01).

Major episode

During admission 31 major episodes took place
(8.1%). These patients were characterized on
univariate analysis by greater age (P=.002), more
IDDM (P=.04), and higher troponin I (P=.03),
myoglobin (P=.001), hsCRP (P=.001) and fibrinogen
(P=.005) values. In the multivariate study the only
variables that were included in the definitive model
were age (P=.01), IDDM (P=.02) and hsCRP (P=.04)
(Table 3).

Upon analyzing only the 270 patients who had a
final diagnosis was acute coronary syndrome,
confirmed by evidence of ischemia according to the
criteria established in our protocol, once again the
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TABLE 1. Death predictors. Univariate and multivariate analysis

Multivariate

Model 1 Model 2 Model 3

Death Survival P P P OR (95% CI)

Clinical-ECG

Age, years 79±7 68±12 <.0001 .0006 .0005 1.1 (1.01-1.2) .03

IDDM, % 33 9 .01 .03 .03 8.6 (1.7-42.8) .009

Hypertension, % 87 65 .1 – – –

ST decline, % 31 23 .7 – – –

Myocardial damage

Troponin I, ng/mL 3.9 (0.6-25.7) 1.1 (0-10.9) .08 – –

Myoglobin, ng/mL 228 (41-405) 43 (27-109) .01 – –

Analytical

HsCRP, mg/L 33 (16-102) 8.8 (3.4-26) .006 1.01 (1-1.02) .05

A multivariate study was performed progressively, including in 3 steps the ECG-clinical variables (model 1), myocardial damage enzymes (model 2), and analytical
variables (model 3, definitive) that on univariate analysis showed a value of P<.1 (in addition to the variable of ST decline) – indicates not included in the
multivariate analysis; IDDM, non-insulin-dependent diabetes mellitus; ECG: electrocardiogram; 95% CI, 95% confidence interval; hsCRP, high-sensitivity C-reactive
protein; OR, odds ratio.



independent predictors of a major episode on
multivariate analysis were age (OR=1.08 [1.02-1.14];
P=.02); IDDM (OR=5.1 [1.3-19.8]; P=.02) and hsCRP
(OR=1.01 [1.01-1.02]; P=.006).

Role of myocardial damage markers

The patients with elevated troponin I values (>0.5
ng/mL; n=207) showed a tendency toward higher
mortality rates (5.8% versus 1.7%; OR=3.6 [0.99-
12.9]; P=.07), more infarcts (5.8% versus 2.3%;
OR=2.7 [0.8-8.4]; P=.1), and significantly more major
episodes (12% versus 4%; OR=3.2 [1.4-7.6]; P=.01)
than those cases with normal troponin I values
(n=178). In the multivariate studies (Tables 1-3)
troponin I was not included as an independent
predictor of any of the episodes analyzed.

The patients with elevated myoglobin values (>70

ng/mL; n=142) showed a tendency toward higher
mortality rates (7% versus 2.4%; OR=3.1 [1-9.3];
P=.06) and significantly more complicating infarcts
(7.7% versus 2.4%; OR=3.4 [1.2-10.1]; P=.04) and
more major episodes (14.8% versus 4.8%; OR=3.5
[1.6-7.6]; P=.002) than those cases with normal
myoglobin values (n=210). In the multivariate studies
myoglobin was not included as an independent
predictor (Tables 1-3).

Role of the acute phase reactants

Patients with elevated fibrinogen levels (>6 g/L;
n=78) showed significantly more infarcts (10.3%
versus 1.6%; OR=7.1 [1.8-27.6]; P=.004) and a
tendency toward more major episodes  

12.8% versus 5.3%; OR=2.6 [1-6.6]; P=.06),
without differences in mortality rate (2.5% versus

Bodí V, et al. Prognosis of Acute Coronary Syndrome without ST- Segment Elevation

55 Rev Esp Cardiol 2002;55(8):823-30 827

TABLE 2. Predictors of infarct. Univariate and multivariate analysis

Multivariate

Model 1 Model 2 Model 3

Infarct No infarct P P P OR (95% CI)

Clinical-ECG

Age, years 70±11 68±12 .5 – – –

IDDM, % 12 10 .8 – – –

ST decline, % 36 22 .4 – – –

Myocardial damage

Myoglobin, ng/mL 94 (47-153) 48 (30-119) .03 – –

Analytical

HsCRP, mg/L 32 (6-109) 8.8 (3.4-26) .05 –

Fibrinogen, g/L 6.7 (5.6-7.6) 4.9 (3.9-6.1) .008 1.47 (1.07-2) .01

A multivariate study was performed progressively including in 3 steps the ECG-clinical variables (model 1), myocardial damage enzymes (model 2), and analytical
variables (model 3, definitive) that on univariate analysis showed a value of P<.1 (in addition to the variables of age, IDDM, and ST decline) – indicates not included
in the multivariate analysis; IDDM, non-insulin dependent diabetes mellitus; ECG, electrocardiogram; 95% CI, 95% confidence interval; hsCRP, high-sensitivity C-
reactive protein; OR, odds ratio.

TABLE 3. Predictors of major episodes. Univariate and multivariate analysis

Multivariate

Model 1 Model 2 Model 3

Infarct No infarct P P P OR (95% CI)

Clinical-ECG

Age, years 74±11 68±12 .002 .0009 .0009 1.07 (1.01-1.12) .01

IDDM, % 23 9 .04 .05 .05 4.1 (1.3-13.5) .02

ST decline, % 33 22 .3 - - -

Myocardial damage

Troponin I, ng/mL 4.5 (0.6-18) 0.9 (0-10.8) .03 - -

Myoglobin, ng/mL 103 (45-291) 47 (30-113) .001 - -

Analytical

HsCRP, mg/L 33 (12-102) 8 (3-24) .001 1.007 (1.0003-1.01) .04

Fibrinogen, g/L 6 (5.4-7.5) 4.9 (3.9-6.1) .005 -

A multivariate study was performed by progressively including in 3 steps the ECG-clinical variables (model 1), myocardial damage enzymes (model 2), and
analytical variables (model 3, definitive) which on univariate analysis showed a value of P<.1 (in addition to the variables of age, IDDM, and ST decline) – indicates
not included in the multivariate analysis; IDDM, non-insulin dependent diabetes mellitus; ECG, electrocardiogram; 95% CI, 95% confidence interval; hsCRP, high-
sensitivity C-reactive protein; OR, odds ratio.



3.7%) with regard to those patients with a fibrinogen
level <6 g/L (n=190). On multivariate analysis,
fibrinogen was included as the only independent
predictor of infarct (as a continuous variable, Table 2),
but not as a predictor of death or major episodes
(Tables 1 and 3).  Upon dividing the group into
fibrinogen quartiles, a progressive increase in the rate
of infarct was noted (1.4, 1.4, 2.9 and 11.7%; P=.02;
Figure 1).

Patients with an elevated hsCRP value (>11 g/l;
n=120) showed significantly greater mortality rates
(6.6% versus 0.6%; OR=12.2 [1.5-98.7]; P=.009) and
more major episodes (13% versus 3%; OR=5.2 [1.8-
14.5]; P=.001) and a tendency toward more infarcts
(6.7% versus 2.3%; OR=3 [0.9-10.3]; P=.1) than those
with hsCRP values <11 g/l (n=173). In the
multivariate study hsCRP was an independent
predictor of death and major episodes (as a continuous
variable, Tables 1 and 3), but not for infarct (Table 2).
Upon analyzing the group in quartiles of hsCRP
values, a progressive increase in the mortality rate (0,
1.4, 2.7, and 8.2%; P=.02) and in major episodes (1.4,
5.5, 5.4, and 16.7%; P=.004; Figure 2) was noted.

DISCUSSION

We studied the predictive value in the short-term of
clinical and ECG variables, the new markers for
myocardial damage, and the acute phase reactants in
patients who were admitted with suspected acute
coronary syndrome without ST segment elevation. We
observed that, in accordance with the majority of prior
studies, the baseline clinical characteristics (age and
IDDM) were predictors of major episodes. The acute

phase reactants added independent information for the
prediction of death and major episodes (in the case of
hsCRP values) and infarct (in the case of fibrinogen
values). Troponin was related to a greater rate of major
episodes, but was not an independent predictor in the
multivariate analysis.

Clinical and ECG variables

The diagnosis, prognostic stratification, and
treatment of acute coronary syndromes have changed
rapidly in recent years.  Therefore, the new diagnostic2

and physiopathological concepts,1,3 more
interventional treatment,5,6 and the introduction of new
medications6,7 and new prognostic markers12-19 makes it
necessary to periodically review those factors that can
help us categorize the risk of patients who are
admitted with suspected acute coronary syndrome.
Given that the majority of episodes are going to occur
in the first days after destabilization occurs, a correct
definition of the risk profile wound have great
therapeutic, economic, emotional, and even legal
implications.8

In spite of the introduction of new markers,
including the most exhaustive multivariate analysis,17

the clinical variables (particularly age and diabetes)
continue to be fundamental prognostic factors.22 In the
same manner, electrocardiographic changes and,
above all, the decline in ST markers,11 are also related
to an increased episode rate.

We observed that, in accordance with previous
studies, age and IDDM emerged as independent
predictors of death and major episodes. This shows the
elevated risk of these patients (quickly identified from
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the first moment). On the other hand, the existence of
electrocardiographic changes is not related to a higher
rate of episodes, although more aggressive treatment
of these patients could have caused an «improvement»
in the natural evolution of the disease. A fact that
without doubt limits the prognostic power (and the
diagnostic sensitivity of the ECG is that there are few
patients who arrive at the emergency room with chest
pain in whom electrocardiographic changes can be
detected (23% with ST segment decline in our series).
On the other hand, treatment of these patients
according to the protocolof a chest pain unit protocol
permits the exclusion of false cases of acute coronary
syndrome; by not analyzing these patients (all of
whom had a very good prognosis and did not have
electrocardiographic changes), the predictive power of
ECG is probably decreased. Finally, we need longer-
term follow-up on our series of patients in order to
evaluate the predictive power of electrocardiographic
changes with respect to the rest of the variables that
were analyzed.

Markers for myocardial damage

The introduction of specific markers capable of
detecting minimal myocardial damage has caused
important changes in the concepts2 and treatment8,9,13-15

of patients with suspected acute coronary syndrome.
Apart from their great diagnostic utility, troponins
have been shown to be, including in multivariate
analyses,17 medium-term independent risk predictors.

Nevertheless, over the last months several authors
have expressed their concern about the excessive use
of troponins as the principal protagonist at the moment
of deciding whether or not early discharge is
advisable,12,14 in the classification of admitted
patients,16 and when deciding whether or not to
perform interventional procedures.5 On the other hand,
the design and interpretation of the studies that show
the usefulness of these markers have also been the
object of study.13 It is for these reasons that new
studies are being performed to analyze the role of
troponins as predictors as compared to other
variables.13,15

In our series, increased troponin I values showed a
significant tendency toward a higher mortality, infarct,
and major episode rate.  Nevertheless, on multivariate
analysis these values did not provide independent
information in any of the cases studied. As is
explained in the protocol, the elevation of troponin I
values was not an indicator for more aggressive
treatment, so that different treatment regimens do not
appear to be the cause of the relatively low value of
this parameter. It is possible that, as others have
shown,17

 on longer-term follow-up the prognostic
power of troponin values is increased (as there is a
progressive increase in episodes in those cases with

more myocardial damage). Therefore, our results
underline the fact that troponin is useful, but does not
appear to be the most important variable in the
categorization of short-term risk for this type of
patient.  

The other new parameter for myocardial damage
that we analyzed (myoglobin) showed an even greater
prognostic capacity than troponin I. It had a significant
relationship in all the episodes analyzed in the
univariate analysis although it did not provide
independent information in the multivariate analyses.
The usefulnessof this value for risk stratification short-
term has already been observed in another study,23 and
we can assume that it has the capacity to aid in early
diagnosis of myocardial damage.

Acute phase reactants

During the last few years inflammation has been
identified as a primordial element in the
arteriosclerotic process;3,4,18,24 this had led cardiologists
to identify inflammation markers as predictors of
episodes in individuals without antecedents4 and of
complications following an acute coronary
syndrome.19,25

In summary, in addition to a focus of inflammation
(unstable plaque, myocardial lesion, adipose tissue)
cytokines are liberated (interleukine [IL] 1 and 6 or
alpha tumor necrosis factor [TNF-α] , among others)
that stimulate the liver to produce acute phase
reactants (CRP, fibrinogen, amyloid substance); a
major inflammation would cause a greater liberation
of reactants, which could supposedly be an indicator
of greater risk.3,4,18 On the other hand, these reactants
have been related to specific functions such as
favoring coagulation and aggregation by fibrinogen 1
or the intensification and extension of the
inflammatory response by CRP.3,24

Various studies have shown the important predictor
role of hsCRP and fibrinogen in acute coronary
syndromes. Therefore, in the FRISC (Fragmin during
instability in coronary artery disease) study in the
medium-term (6 months) observed that fibrinogen is
an independent predictor of death and infarct, while
hsCRP is only a predictor of death;19 with long-term (3
years) follow-up of the same group, it was observed

that hsCRP was an independent predictor of death.17

Recent studies25 support the predictive role of these
reactants.

Our results confirm the importance of hsCRP and
fibrinogen in the prognosis of patients admitted for
highly suspected acute coronary syndrome included in
the very short term (inpatient) and after correction by
the classic clinical, ECG, and myocardial damage
markers. Even more so, utilizing practically the same
cut-off points as the FRISC study, we observed that a
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hsCRP value >11 mg/mL multiplied by 5.2 (1.8 to
14.5) and a fibrinogen value >6 g/L multiplied by 7.1
(1.8 to 27.6) the risk of suffering a major episode. In
the multivariate analysis the hsCRP value was related
to a greater rate of death and major episodes, and the
fibrinogen was related to a greater rate of infarction
(probably as a consequence of its role in aggregation
and coagulation).

Our study shows that the prognostic usefulness of
the acute phase reactants in the medium- and long-
term as shown in previous studies17,19,25 also applies in
periods that are as critical for risk stratification as
inpatient hospital stays, and that they probably should
be systematically included in daily practice due to the
ease low cost involved in obtaining these values. 

Finally, new questions such as the real cause
(inflammatory focus) of the increase in the values of
these reactants in coronary syndromes,3,18 their
application for individual treatment (usefulness of
aspirin25 and statins24 in those cases where elevated
hsCRP values are present), or in the genetic
identification of patients at greater risk
(polymorphisms related to increased fibrinogen
values1) shows the breadth of the field that has opened
up for the clinical application of these markers.

CONCLUSIONS

Our study shows that in a time when more markers
for risk stratification are constantly being introduced,
2 classic variables (age and IDDM) continue to be
included as first-degree prognostic factors. Troponin I
is related to a greater rate of episodes but, on
multivariate analysis, its predictive power in the short-
term seems to be inferior to that of other variables.
Finally, the acute phase reactants are confirmed as
first-degree markers and it appears to be advisable to
include them in the tools habitually used for the
prognostic stratification of patients admitted with
suspected acute coronary syndrome.
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