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Introduction and objectives. The prognosis of unsta-
ble angina varies between series depending on the inclu-
sion criteria and management protocol used. The aim of
this study was to analyze in-hospital events and their pre-
dictors in a homogeneous single-center series of patients
with unstable angina.

Material and methods. A total of 246 patients with the
following inclusion criteria were studied: 7) resting anginal
pain, 2) transient electrocardiographic changes during an-
ginal pain, 3) normal CK-MB levels and 4) exclusion of
postinfarction angina. All patients were treated with aspi-
rin and enoxaparin (1 mg/kg/12 h). Coronary angiography
was performed in the case of recurrent angina or ische-
mia in Bruce I-ll stage during the predischarge effort
stress test. The variables recorded were risk factors, his-
tory of ischemic heart disease, history of coronary sur-
gery, ECG upon admission, and fibrinogen.

Results. During the hospital stay the following events
were recorded: 36% recurrent angina, 58% cardiac cathe-
terization, and 5,7% major events (infarction or death).
Multivariate analysis found recurrent angina to be more
frequent in patients with a history of coronary bypass sur-
gery (p = 0.004. OR = 22; Cl 95%, 3-182), ST-segment
changes (p = 0.01. OR = 4.7, Cl 95%; 1.4-15.9) and hig-
her fibrinogen (p = 0.002. OR = 1,4, Cl 95%; 1.1-1.7).
Fibrinogen was the only variable related to cardiac cathe-
terization (p = 0,009. OR = 1.3. Cl 95%, 1.1-1.6) and ma-
jor events (p = 0.001. OR = 2.0. Cl 95%, 1.4-3.1).

Conclusions. 7) Unstable angina with electrocardio-
graphic changes was associated to a high rate of in-hos-
pital events. 2) Fibrinogen was related to any event, and
previous by-pass surgery and ST changes were related to
recurrent angina.
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Factores pronosticos en la angina inestable con
cambios dinamicos del electrocardiograma. Valor
del fibrindgeno

Introduccidén y objetivos. El pronéstico de la angina
inestable varia entre diferentes series segun los criterios
de inclusiéon. El objetivo ha sido evaluar los episodios
hospitalarios y sus predictores en una serie homogénea
de angina inestable.

Material y métodos. Se incluy6 a 246 pacientes con-
secutivos con los siguientes criterios: a) dolor anginoso
en reposo; b) cambios electrocardiograficos dinami-
cos durante el dolor; ¢) CK-MB normal, y d) angina post-
infarto excluida. Se trataron con aspirina y enoxaparina
(1 mg/kg/12 h) y se efectud coronariografia en caso de
angina recurrente o isquemia en el estadio I-Il de Bruce
en el test de esfuerzo prealta. Se recogieron los factores
de riesgo, historia previa de cardiopatia isquémica, histo-
ria de cirugia coronaria, electrocardiograma durante el
dolor y fibrinégeno.

Resultados. Durante el ingreso se presentaron los si-
guientes episodios: 36%, angina recurrente; 58%, catete-
rismo cardiaco y 5,7%, episodios mayores (infarto o
muerte). Mediante analisis multivariado se observé que la
angina recurrente fue mas frecuente con antecedentes
de cirugia coronaria (p = 0,004; OR = 22; IC del 95%,
3-182), desviacion del segmento ST (p = 0,01; OR: 4,7;
IC del 95%, 1,4-15,9) y mayor fibrinégeno (p = 0,002;
OR = 1,4; IC del 95%, 1,1-1,7). El fibrinbgeno fue la Unica
variable relacionada con la necesidad de cateterismo
(p = 0,009; OR = 1,3; IC del 95%, 1,1-1,6) y episodios
mayores (p = 0,001; OR = 2,0; IC del 95%, 1,4-3,1).

Conclusiones. a) La angina inestable con cambios
electrocardiograficos se acompafa de una alta tasa de
episodios hospitalarios, y b) los valores elevados de fibri-
négeno se asocian con todos los episodios desfavora-
bles, y los antecedentes de cirugia coronaria y la desvia-
cion del ST con angina recurrente.

Prondstico.

Palabras clave: Angina inestable.

Electrocardiografia. Fibrindgeno.
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ABBREVIATIONS

CK: creatinkinase.

OR: odds ratio.

CI: confidence interval.

ECG: electrocardiogram.

RR: relative risk.

ROC: receiver operator characteristic.

INTRODUCTION

Unstable angina is one of the most frequent reasons
for hospital admission, and its course can also be com-
plicated by a high incidence of inpatient cardiac
events. Treatment of unstable angina is controversial,
raising issues such as whether treatment combining
heparin and aspirin is useful,' the use of low molecular
weight heparin,* the use of IIb-IIla receptor antago-
nists,* the choice of a conservative strategy vs an in-
terventionist strategy,’® and the new humoral prognos-
tic markers.!”

The diversity of study design means studies regar-
ding unstable angina must be performed with caution,
particularly with regard to the following data: a) he-
terogeneity of inclusion criteria, given that some stu-
dies do not require the presence of electrocardio-
graphy changes during the occurrence of chest pain to
classify the episode as unstable angina,>*!""!3 and ot-
hers include patients with unstable angina and non-Q-
wave infarct;!"%121415 b) heterogeneity of medical treat-
ment, which in many cases is left to the discretion of
the treating physician,'® and ¢) heterogeneity in the in-
dication for cardiac catheterization, which in many ca-
ses is also left to the discretion of the treating physi-
cian.>>12141517 Given the differences encountered on
these points in various studies, the frequency rate of
hospital episodes shows a certain variability from one
series to the next.

Our study includes a homogenous series of patients
with pure unstable angina, excluding patients non-Q-
wave infarct and high risk patients, and with the requi-
rement that dynamic changes had to be evident on
electrocardiogram (ECG) during the pain episode for
the patient to be included in the study; by using these
criteria we attempted to reduce the possibility of inclu-
ding patients with non-coronary chest pain. Anti-th-
rombotic treatment consisted of the administration of
aspirin and enozaparin, and a conservative strategy
was followed with regard to cardiac catheterization.
The study aim was to evaluate the frequency of inpa-
tient cardiac events and the predictors of same.
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MATERIAL AND METHODS
Study group

From January 17, 1999 to December 18, 2001, 246
consecutive patients were admitted to our hospital
with the diagnosis of unstable angina, according to
the following criteria: @) anginous chest pain at rest;
b) dynamic electrocardiographic changes during the
pain episode; ¢) normal CK-MB values (acute myo-
cardial non-Q-wave infarct was excluded), and d) the
absence of a history of acute myocardial infarct for 30
days previously (post-infarct angina excluded). For
inclusion in the study, an ECG was required during
the pain episode that showed signs suggestive of is-
chemia, such as depression or elevation of the ST seg-
ment=0.1 mV, or inversion of the T-wave=0.1 mV.
The CK-MB was determined upon the patient’s arri-
val in the emergency room, and at 8, 12, 18 and 24
hours after initiation of the pain, and in all cases the
value was less than the upper limit of normal accor-
ding to the protocol of our hospital (CK-MB activity
<6% of total CK).

Treatment protocol

Upon admission, all patients received treatment
with aspirin, enoxaparin (I mg/kg/12 hours), intrave-
nous nitroglycerine, and beta-blockers or calcium an-
tagonists. In no case were IIb-Illa receptor antagonists
administered. For patients with an ST segment eleva-
tion, this rapidly dropped (in less than 20 minutes)
with the administration of nitroglycerine, and therefo-
re no patient required fibrinolitic treatment.

Analysis

Forty-eight hours after admission (range 24 to 72
hours) routine analysis, including fibrinogen analysis,
was performed. In order to determine the fibrinogen
level, blood was collected with sodium citrate at a ra-
tio of 1:10. The sample was processed by the coagu-
lant formation technique in an automatic coagulome-
ter, and measurements were made by the optical
method. The variation coefficient for our laboratory is
less than 10%.

Indications for cardiac catheterization

The initial attitude was conservative. Thus, coronary
angiography and revascularization (if anatomically
possible) were indicated without previous stress test
only in the case of recurrent angina despite medical
treatment. Before discharge, those patients stabilized
with medical treatment underwent a symptom-limited
stress test according to the Bruce protocol, and pa-
tients with Bruce stage I-II ischemia were selected to
undergo coronary angiography.
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Collection of clinical data

Coronary risk factors and a history of ischemic heart
disease and cardiac surgery were noted in the clinical
history. During hospital admission the following epi-
sodes were made note of: a) recurrent angina, defined
by recurrent chest pain with transitory changes on
ECG but without CK-MB elevation; ») the need for
cardiac catheterization, and ¢) a major episode, defi-
ned by acute myocardial infarct (recurrent chest pain
with CK-MB elevation) or death.

Statistical analysis

Quantitative variables were expressed as mean
+standard deviation (SD) and were compared by the
ANOVA test. Qualitative variables were expressed as
percentages and were compared by the x? test.
Relative risk (RR) was determined with confidence in-
tervals (CI) of 95%. The best cut-off points for the
quantitative fibrinogen value that predicted the risk of
episodes was determined by using receiver operator
characteristic (ROC) curves. Multivariate analyses
were performed by binary logistical regression analy-
sis, and we included those variables that on univariate
analysis showed a value of P<.1; the odds ratio (OR)
and 95% CI were calculated.

In all cases P<.05 was considered significant. For
statistical analysis, the SPSS 9.0 (Chicago, Illinois)
statistical package was used.

RESULTS
Population characteristics

Table 1 shows the population characteristics of pa-
tients included in the study. Mean age was 67+10 ye-
ars.

The initial changes on ECG that justified inclusion
in the study were an isolated T-wave inversion in 50
patients (20%) and deviation in the ST segment in 196
(80%), 146 with an ST segment decline (60%) and 50
with an ST segment increase (20%).

Episodes during hospital admission

Eighty-eight patients (36%) presented with recu-
rrent angina, and 14 patients (5.8%) with major car-
diac events, 8 with non-fatal acute myocardial infarct,
and 6 patients died. Cardiac catheterization was per-
formed on 142 patients (58%), coronary angioplasty
was indicated in 60 patients (24%), and cardiac sur-
gery was indicated in 32 patients (13%). One infarct
and 1 death occurred following angioplasty, and 2 de-
aths occurred following surgery; the remaining 10 ma-
jor episodes occurred before cardiac catheterization.
One death occurred in the first 24 hours following ad-
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TABLE 1. Population characteristics

Clinical history

Age 67+10

Men 156 (63%)
Smoker 62 (25%)
Hypertension 151 (61%)
Hypercholesterolemia 123 (51%)
Diabetes mellitus 92 (37%)
History of ischemic heart disease 109 (44%)
History of heart surgery 12 (5%)
ECG

T-wave inversion 50 (20%)
ST deviation 196 (80%)
ST decline 6 (60%)
ST increase 50 (20%)

mission, before a blood sample could be obtained to
determine the fibrinogen level.

Predictors of episodes

Table 2 shows the predictors of current angina by
means of univariate analysis. Recurrent angina occu-
rred more frequently in patients with a history of is-
chemic heart disease (41% vs 31%; P=.1; RR=1.5;
95% CI, 0.9 to 2.6), a history of cardiac surgery (83%
vs 33%; P=.001; RR=10.0; 95% CI, 2.1 to 46.7), ST
segment deviation (41% vs 14%; P=.0001; RR=4.3;
95% CI, 1.9 to 10.1), and a higher fibrinogen level
(5.2 g/L£1.8 g/L vs 44 g/L+1.4 g¢g/L; P=0.001,
RR=1.4, 95% CI, 1.1-1.7). By multivariate analysis
(including the variables of history of ischemic heart

TABLE 2. Predictors of recurrent angina by univariate
analysis

Yes No P RR  95%Cl

Clinical history
Age 67+10 66x10 ns

Men 36% 36% ns

Hypertension 34% 39% ns

Smoker 34% 36% ns

Diabetes mellitus 34% 37% ns
Hypercholesterolemia  33% 32% ns

History of ischemic

heart disease 41% 31% 0.1 15 0.9-26
History of surgery 83% 33% 0.0012 10.0 2.1-46.7
ECG

ST deviation® 41% 14% 0.00012 4.3 1.9-10.1
ST decline 42% 27% 0.02 19 11-34
Fibrinogen, g/L 52418 44+14 0.0017 14 1117

RR indicates relative risk; Cl, confidence intervals.
dVariables independently related on multivariate analysis.
®Includes both ST increase and decline.
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disease, history of heart surgery, deviation of ST seg-
ment, and fibrinogen level), history of heart surgery
(P=0.004, OR=22; 95% CI, 3 to 182), ST segment
change (P=.01; OR=4.7; 95% ClI, 1.4 to 15.9), and fi-
brinogen level (P=.009; OR=2.4; 95% CI, 1.3 to 4.6)
were independent predictors. The area below the ROC
curve for the fibrinogen level that predicted recurrent
angina was 0.63+£0.04 (P=0.004), and the best cut-off
point for a fibrinogen level predictor was >4.5 g/L
(43% vs 26%; P=.02; RR=2.1; 95% CI, 1.2 t0 3.9).

Table 3 presents the variables related to the need for
cardiac catheterization on univariate analysis. A his-
tory of heart surgery (92% vs 56%; P=.02; RR=8.6;
95% (1, 1.1 to 68.3) and a higher fibrinogen level (4.9
g/L+1.5 g/l vs 4.3 g/L+1.5 g/L; P=.009; RR=1.3; 95%
CI, 1.1 to 1.6) significantly increased the probability
of the need for cardiac catheterization. On multivariate
analysis (including the variables of a history of heart
surgery and increased fibrinogen), a higher fibrinogen
level (P=.01; OR=2.1; 95% CI 95%, 1.2 to 3.9) was
the only independent predictor variable. The fibrino-
gen level in the area below the ROC curve that predic-
ted the need for cardiac catheterization was 0.61+0.04
(P=.007), and the best cut-off point for a predictor fi-
brinogen value was 24.5 g/L (66% vs 50%; P=.03;
RR=2.0; 95% CI, 1.1 to 3.6).

Major events (Table 4) were only related to a higher
fibrinogen value (6.7 g/L+1.8 g/L vs 4.6+1.5 g/l;
P=.001; RR=2.0; 95% CI, 1.4-3.1), although there was
a non-significant tendency toward more major events
in those patients with an ST segment deviation (6.6%
vs 2.0%; P=.2). The area below the ROC curve for fi-
brinogen as a predictor of a major episode was
0.83+0.07 (P=.001), and the best cut-off point was a

TABLE 3. Predictors of the need for cardiac
catheterization during hospital admission by
univariate analysis

Yes No P RR  95%Cl

Clinical history
Age 66+10 68+11 ns
Men 60% 54% ns
Hypertension 56% 60% ns
Smoker 57% 58% ns
Hypercholesterolemia  59% 51% ns
Diabetes mellitus 61% 56% ns
History of ischemic

heart disease 61% 55% ns
History of cardiac

surgery 92% 56% 002 86 1.1-68.3
ECcG
ST deviation 60% 50% ns
Fibrinogen, g/L 49+16 4.3+#15 0.009¢ 13 1.1-16

RR indicates relative risk; Cl, confidence intervals.
4Variables with an independent relationship on multivariate analysis.
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fibrinogen value >5 g/LL (10.8% vs 1.6%; P=.007;
RR=7.7; 95% CI, 5-38.7).

Predictive value of fibrinogen

The study group was divided into fibrinogen quarti-
les (<3.5, 3.5-4.3, 4.4-5.5, >5.6 g/L) (Figure 1). When
the fibrinogen level increased, we noted a progressive
increase in the rate of recurrent angina (23%, 27%,
30%, and 50%; P=.02; RR of the fourth vs the first
quartile =3.3; 95% ClI, 1.3 to 8.1; P=.01), the need for
catheterization (35%, 58%, 61%, and 66%; P=.02; RR
of the fourth quartile vs the first quartile =3.6; 95% CI,
1.5 to 8.5; P=.004), and major episodes (0%, 2%,1%,
4.5%, and 12%; P=.04; RR of the fourth quartile vs the
first quartile =2.0; 95% CI, 1.6 to 2.4; P=0.03).

DISCUSSION

The principal findings of our study were as follows:
a) the hospital course of patients with unstable angina
with dynamic electrocardiographic changes who are
initially treated conservatively is complicated by a
high rate of cardiac episodes such as recurrent angina
in 36% of cases, the need for catheterization in 58%,
and major episodes in 5.4%, and b) elevation of fibri-
nogen levels is associated with all unfavorable episo-
des, while a history of cardiac surgery and a decline in
the ST segment during the pain episode is associated
with recurrent angina.

Natural history of unstable angina

The history of unstable angina varies from one
study to another as a function of the inclusion criteria
used. Our series analyzed patients with high-risk uns-
table angina by requiring the presence of dynamic

TABLE 4. Predictors of major episodes during
hospital admission via univariate analysis

Yes No. P
Clinical history
Age 67+11 67+10 ns
Men 5.8% 5.6% ns
Hypertension 5.3% 6.3% ns
Smoker 4.8% 6.1% ns
Hypercholesterolemia 5.0% 5.3% ns
Diabetes mellitus 4.3% 6.5% ns
History of ischemic heart disease 7.3% 4.4% ns
History of cardiac surgery 8.3% 5.6% ns
ECG
ST deviation? 6.6% 2.0% 0.2
ST decline 6.2% 5.0% ns
Fibrinogen, g/L 6.7+1.8 46215 .0001
ancludes both ST increase and decline.
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Fig. 1. Division of the study popula-
tion into quartiles by fibrinogen va-
lues (<3.5, 3.5-4.3, 4.4-55, >56 50
g/L). When the fibrinogen level incre-
ased, a progressive increase in the 40
rate of recurrent angina was obser- P=.02
ved (23%, 27%, 30%, and 50%; 30—
P=.02; RR of the fourth quartile vs
the first quartile =3.3; 95% Cl, 1.3 to
8.1; P=.01), the need for catheteriza- 20
tion (35%, 58%, 61%, and 66%;
P=.02; RR of the fourth quartile vs 10
the first quartile =3.6; 95% Cl, 1.5 to
8.5; P=.004), and major episodes
(0%, 2.1%, 4.5%, and 12%; P=.04; 0- ]
RR of the fourth quartile vs the first Recurrent angina
quartile =2.0; 95% Cl, 1.6 to 2.4;
P=.03).

Catheterization Major episodes

electrocardiographic changes during the pain episode
for patient inclusion in the study. In other studies, do-
cumentation of electrocardiographic changes during
the episode of chest pain was not a requirement for in-
clusion of patients;'"'* eliminating this requirement
may result in the inclusion of lower-risk patients or of
patients with non-coronary chest pain. On the other
hand, we excluded patients with non-Q-wave infarct.
Other series group together unstable angina and non-
Q-wave infarct.!®!5 Although theoretically both enti-
ties share the same pathogenesis, which consists of se-
rious coronary stenosis without occlusion and with no
or a small amount of myocardial necrosis,'3*° could
produce extensive infarcts, in spite of Q-waves not
being observed on surface ECG, a prognostic implica-
tion that is clearly different from that of pure unstable
angina without necrosis or with minimal necrosis.

Our study finding of a rate of 36% for recurrent an-
gina during admission is greater than that reported in
other series.!*?! Osler et a'! found a rate of 17% for re-
current angina on meta-analysis that included studies
of unstable angina or non-Q-wave infarct treated with
aspirin and intravenous heparin. In the ESSENCE
study,’® the rate of inpatient recurrent angina was 13%
in the subgroup treated with aspirin and enoxaparin
(the same treatment regimen as in our study). The dif-
ferences are explained by the inclusion criteria used.
Therefore, our patient population would be very much
exposed to recurrent ischemia, as the dynamic electro-
cardiographic changes without enzyme elevation
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would indicate serious ischemia and a myocardium at
risk without necrosis.

In spite of the high incidence of recurrent angina,
the frequency of major inpatient episodes is similar
to>! or lower than'#> that of other series that also in-
cluded subgroups of patients treated with aspirin and
subcutaneous or intravenous heparin. Probably the ex-
clusion of patients with non-Q-wave infarct and post-
infarct angina, on one hand, and the availability of a
hemodynamic laboratory for urgent catheterization in
the case of recurrent angina on the other, would justify
this relatively lower incidence of major episodes in
comparison with the high rate of recurrent angina.

History of heart surgery

In spite of the fact that our study only included 12
patients with a history of heart surgery, this variable
was a potent predictor of recurrent angina and the
need for cardiac catheterization. Eighty-three percent
of patients with a history of heart surgery presented
with refractory angina and 92% required catheteriza-
tion. These data suggest the usefulness of a strategy of
routine catheterization in cases of unstable angina with
a previous history of an aortocoronary graft, although
the possibility of successful revascularization are limi-
ted in these patients.”? A history of heart surgery was
not related to the occurrence of major episodes, pro-
bably due to the limited number of patients included in
our study.
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Dynamic ECG changes

The dynamic ECG changes recorded in our study
were a decrease in ST segment in 60% of patients, an
increase in ST segment in 20% of patients, and isolated
T-wave inversion in the remaining 10% of patients.
Data published in other studies shows a greater propor-
tion of T-wave changes. Thus, in the TRIM study,” in
the subgroup that presented with electrocardiographic
changes, in 29% of patients there was an increase in
the ST segment, 18% had a decrease in ST segment,
and 53% had T-wave inversion. In the ESSENCE
study,® of the subgroup of patients with electrocardio-
graphic changes who were treated with enoxaparin,
10% showed an increase in the ST segment, 33% sho-
wed a decrease in the ST segment, and 57% showed T-
wave changes, although in this study the subcategories
of patients as a function of ECG were not mutually ex-
clusive.

In our series, changes in the ST segment increased
the probability of recurrent angina in comparison with
T-wave changes. In series that included 60%%* and
28%* of patients without electrocardiographic chan-
ges, the deviation of the ST segment was associated
with recurrent ischemia, while T-wave inversion had
no predictive value. The ST segment changes have
also been related to the occurrence of major episo-
des,??7 although we only found a tendency that did
not reach statistical significance. Two factors could
explain the lack of statistical significance: a) the ex-
clusion of patients with non-Q-wave infarcts and post-
infarct angina, and b) the low rate of major episodes
that limited the statistical power of the analysis of its
predictors.

Fibrinogen

AN increased fibrinogen level is a predictor of a
poor prognosis for patients with unstable angina and
non-Q-wave myocardial infarct.®3! The relationship
of various risk factors to fibrinogen has been descri-
bed, such as age, smoking, obesity, a sedentary lifesty-
le, diabetes, and arterial hypertension.* Nevertheless,
after adjustment for the principal risk factors, fibrino-
gen remained an independent risk factor for acute
myocardial infarction and death in patients with ische-
mic heart disease.** In our study, elevation of fibrino-
gen levels increased the probability of all unfavorable
inpatient episodes, independently of coronary risk fac-
tors, and was the only variable associated with major
cardiac events. Three mechanisms may explain the re-
lationship between fibrinogen and a poor prognosis:
a) a marker for a state of hypercoagulability that fa-
vors coronary thrombosis; b) acute phase reactant due
to a high inflammatory reaction in the atheromatous
plaque of a coronary vessel, and ¢) an acute phase re-
actant due to myocardial damage. Given that we ex-
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cluded patients with non-Q-wave infarcts, this last me-
chanism does not appear to be the culprit in our study.

Clinical implications

Currently, there is controversy regarding whether to
follow a conservative or interventionist strategy in the
treatment of patients with unstable angina and non-Q-
wave infarcts.®® In our series, cardiac catheterization
was performed in 58% of patients, in spite of an ini-
tially conservative treatment strategy. This data sug-
gests that in high-risk unstable angina, defined by dy-
namic electrocardiographic changes, routine
catheterization upon admission may be appropriate, at
least for the subgroup of patients with markers for a
poor prognosis during their hospital course: a history of
heart surgery, ST segment changes on the initial ECG,
and an increase in fibrinogen value.

Limitations

When we began our study, determination by means
of troponin testing was not available in our hospital.
Therefore, patients with non-Q-wave infarcts were ex-
cluded via CK-MB values. If there a troponin test had
been available, some patients might possibly have
been placed in the category of «micro infarct,» or in-
farct per the new definition of acute myocardial in-
farct.* Similarly, obtaining samples for the determina-
tion of fibrinogen values was not homogenous with
respect to the time of hospital admission, and there
was a range of 24 to 72 hours from the time of admis-
sion to the extraction of blood for the sample.
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