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Introduction and objectives. Advanced diabetes can
be associated with diffuse coronary artery disease that is
difficult to treat by revascularization. We studied
angiographic findings and disease progression in patients
with advanced diabetes (either insulin-dependent or
taking antidiabetic drugs for >5 years) and non-ST-
elevation acute coronary syndrome who were being
treated using an invasive strategy.

Methods. The study included 141 patients. The extent
of the coronary artery disease was quantified using a
score derived from a 29-segment coronary angiogram.
The composite endpoint was death, myocardial infarction,
or readmission for unstable angina within one year of
follow-up.

Results. The extent of coronary disease was associated
with Killip class >1 at admission (P=.02), previous
coronary surgery (P=.003), ST-segment depression
(P=.01), and a poor ejection fraction (P=.0001). The more
of these factors present (i.e., 0, 1, 2, or 3 factors), the
greater the extent of the coronary disease (i.e., 12 [7], 15
[7], 21 [6], and 23 [7] points, respectively; P=.0001). There
was a significant difference between patients with ≥2
factors and those with <2 factors. Eighty-five patients
(60%) underwent revascularization during hospital
admission and 39 (28%) experienced endpoint events
during follow-up. Revascularization was the only factor
related to outcome (hazard ratio [HR] =0.43; 95%
confidence interval [CI], 0.20-0.90; P=.02), even after
adjustment using a revascularization propensity score 
(C-index, 0.80).

Conclusions. In patients with non-ST-elevation acute
coronary syndrome and advanced diabetes being

Invasive Strategy in Patients With Advanced Diabetes
and Non-ST-Segment Elevation Acute Coronary 
Syndrome. Angiographic Findings and Clinical 
Follow-Up. PREDICAR Study Results
Juan Sanchís,a Vicente Bertomeu González,a Vicent Bodí,a Julio Núñez,a Catherine Lauwers,b
Juan M. Ruiz-Nodar,c José L. Díez,d Vicente Bertolín,e Ernesto Casabán,e Alejandro Navarro,d
Araceli Frutos,c Javier Carratalá,c and Àngel Llàcera

aServicio de Cardiología, Hospital Clínico Universitario, Universidad de Valencia, Valencia, Spain.
bUnidad de Cardiología, Hospital Francesc de Borja, Gandía, Valencia, Spain.
cServicio de Cardiología, Hospital de San Juan, Alicante, Spain.
dServicio de Cardiología, Hospital General, Castellón, Spain.
eUnidad de Cardiología, Hospital de Sagunto, Valencia, Spain.

ORIGINAL ARTICLE

Correspondence: Dr. J. Sanchís.
Servei de Cardiologia. Hospital Clínic Universitari. 
Blasco Ibáñez, 17. 46010 Valencia. España.
E-mail: sanchis_juafor@gva.es

Received June 23, 2005.
Accepted for publication January 27, 2006.

managed using an invasive strategy, a history of coronary
surgery, ST-segment depression and poor left ventricular
function were all associated with the presence of diffuse
coronary artery disease. Clinical follow-up indicated that
revascularization during hospital admission improved
prognosis.
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Estrategia invasiva en pacientes con diabetes
avanzada y síndrome coronario agudo 
sin elevación del segmento ST. Hallazgos
angiográficos y evolución clínica. Resultados
del estudio PREDICAR

Introducción y objetivos. La diabetes avanzada se
puede asociar con una enfermedad coronaria difusa de
difícil revascularización. Se estudiaron los hallazgos an-
giográficos y la evolución clínica de pacientes con diabe-
tes avanzada (insulinodependencia o más de 5 años con
fármacos) y síndrome coronario agudo sin elevación del
segmento ST tratados con estrategia invasiva.

Métodos. Se incluyó a 141 pacientes. En la coronario-
grafía se cuantificó la extensión de la enfermedad coro-
naria mediante un sistema de puntuación sobre 29 seg-
mentos. Durante 1 año se recogió el evento combinado
de muerte, infarto o reingreso por angina. 

Resultados. La extensión de la enfermedad coronaria
se asoció con 4 variables: grado Killip > 1 en el momento
del ingreso (p = 0,02), cirugía coronaria previa (p =
0,003), descenso del segmento ST (p = 0,01) y peor frac-
ción de eyección (p = 0,0001). La presencia de un mayor
número de estas variables (0, 1, 2 o ≥ 3 variables) impli-
caba un incremento en la extensión de la enfermedad co-
ronaria (12 ± 7, 15 ± 7, 21 ± 6 y 23 ± 7 puntos; p =
0,0001), y las diferencias eran significativas entre los pa-
cientes con 2 o más variables frente a los que tenían me-
nos de 2. Durante el ingreso se revascularizó a 85 pa-



cientes (60%) y durante el seguimiento se produjeron
eventos en 39 (28%). La revascularización fue la única
variable relacionada con los eventos (hazard ratio [HR] =
0,43; intervalo de confianza [IC] del 95%, 0,20-0,90; p =
0,02), incluso tras ajustar por un propensity score (índice
C = 0,80) para revascularización. 

Conclusiones. En pacientes con diabetes avanzada y
síndrome coronario agudo sin elevación del segmento ST
tratados con estrategia invasiva, los antecedentes de ci-
rugía coronaria, el descenso del segmento ST y la depre-
sión de la función ventricular se asocian con enfermedad
coronaria difusa. Los resultados del seguimiento clínico
indican que la revascularización durante el ingreso mejo-
ra el pronóstico. 

Palabras clave: Diabetes mellitus. Angina inestable.

Infarto de miocardio. Revascularización.

INTRODUCTION

There has been considerable debate about the
relative merits of a conservative compared to an
invasive approach in non-ST-segment elevation acute
coronary syndrome, particularly since stents began to
be used in coronary angioplasty. The invasive strategy
has generally been preferred. The benefit of such an
approach has been demonstrated in randomized trials1-

4 and in observational registries,5 particularly in high
risk subgroups with ST-segment depression or
elevated troponin levels.6,7 The situation is not so clear,
however, in diabetic patients. The FRISC II study
found a non-significant tendency towards a better
prognosis in diabetic patients when an invasive
strategy was used,1 whilst in the TACTICS study,
although the absolute difference in the primary
endpoint (death, infarction or re-admission for acute
coronary syndrome within 6 months) was greater in
diabetics than in non-diabetics (7.6% vs 2.2%), no
significant differences were observed in terms of
relative benefit between these 2 groups.3,8 However,
neither of these studies took into account diabetic

patients’ medical treatment, and results for long-term
diabetic patients were not analyzed separately.

Several factors could limit the benefits of an invasive
strategy in diabetic patients, including: a) the high
prevalence of diffuse coronary artery disease, which
reduces the options for revascularization9; b) poorer
evolution after angioplasty due to higher rates of
restenosis and a more rapid evolution of atherosclerosis;10

and c) a higher rate of cardiac and non-cardiac related
surgical mortality.11 All of these situations are more
frequent in long-term diabetic patients, and particularly
in insulin-dependent patients.11,12

The present study included patients with advanced
diabetes, managed using an invasive strategy, who
were sent for a coronary angiogram because of non-
ST-segment elevation acute coronary syndrome.
Optimal medical treatment was provided together with
invasive treatment. The study objectives were: a) to
study the prevalence of diffuse coronary artery disease
and its predictors, and b) to study the outcomes after 1
year in patients who underwent revascularization
compared to those who did not.

METHODS

Study Population

This was an observational, prospective study
performed from October 2002 to June 2004 which
included 141 patients from 5 hospitals, 3 of which had
a an interventional unit. All patients had been sent for
cardiac catheterization due to the presence of non-ST-
segment elevation acute coronary syndrome and
advanced diabetes mellitus. The invasive strategy
consisted of coronary angiography on admission and
revascularization when the patient’s anatomic
characteristics allowed. Diagnosis of acute coronary
syndrome was based on the presence of chest pain and
at least one of the following conditions on admission:
a) elevated troponin levels; b) depressed ST-segment
(a minimum of 1 mm in 2 or more contiguous leads)
or T wave inversion (a minimum of 1 mm in 2 or more
contiguous leads); c) history of angiographically
documented ischemic heart disease; and d) signs of
ischemia on the stress test when the previous 3 criteria
were absent. Advanced diabetes was defined as either: a)

insulin-dependence prior to admission, or b) at least 5
years of treatment with oral antidiabetic drugs. Patients
with advanced diabetes were included on the basis of
results from earlier studies in which insulin-dependent
diabetic patients with non-ST-segment elevation acute
coronary syndrome had been shown to have a poor
prognosis, probably as the result of long-term metabolic
disease.13,14 Patients who had been treated with oral
antidiabetic drugs for at least 5 years were included to
increase patient numbers. Patients were excluded if they
had renal insufficiency (creatinine >2.5 mg/dL) or if they
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ABBREVIATIONS

ARB: angiotensin II receptor blocker.
HR: hazard ratio.
CI: confidence interval.
ACEI: angiotensin-converting enzyme inhibitors.
OR: odds ratio.
PREDICAR: Protocolo de REvascularización 

en pacientes con DIabetes avanzada 
y CARdiopatía Isquémica.

ROC: receiver operating characteristic.



had undergone a revascularization procedure in the
previous 6 months.

In all 5 hospitals, an invasive strategy was
recommended for this type of patient, although the
final decision regarding the treatment strategy to
follow was left to the interventional cardiologist.
Twenty patients were excluded, 14 because of co-
morbidity, 5 because of non-revascularizable disease,
and 1 because the patient refused to participate. A
further 3 patients who were scheduled for inclusion
died before catheterization could be performed.

On admission, treatment consisted of aspirin 100
mg/day, clopidogrel (300 mg loading dose and 75 mg
daily), and enoxaparin 1 mg/kg every 12 h given
subcutaneously. The use of beta-blockers, statins, and
angiotensin-converting enzyme inhibitors (ACEI) or
angiotensin II receptor blockers (ARB) was also
recommended.

Cardiac Catheterization

A contrast left ventriculogram and coronary
angiography were performed. Ventriculography was used
to calculate the ejection fraction, with values of <55%
being considered indicative of depressed ventricular
function. Coronary angiography was used to quantify the
extent of coronary artery disease by dividing the coronary
tree into 29 segments using the BARI scheme.15 Each
segment was assigned a score as follows:16 0=normal,
1<30% stenosis, 2=30%-70% stenosis, 3=70%-90%
stenosis, and 4=occlusion. The total sum of points
represented the extent of coronary artery disease. The
number of main vessels (anterior descending, circumflex
and right) with ≥70% stenosis was also analyzed, as was
the presence of ≥50% stenosis in the left main coronary
artery. The diameter of the distal beds of the 2 main
vessels, i.e. the anterior descending artery and the other
dominant vessel (right coronary or circumflex), was
estimated by comparison with the catheter (6 Fr in all
cases). The distal bed was defined as narrow if the
diameter was less than that of the catheter (2 mm) in the 2
main vessels. Angiographic analysis was performed by a
single observer (JS) with no prior knowledge of patient
characteristics.

The decision as to whether to perform angioplasty
or surgery was left to the interventional cardiologist
and the surgeon. When a revascularization procedure
was performed, creatine kinase MB isoenzyme (CK-
MB) concentration was determined at 12 h and 24 h
after the procedure.

Follow-Up

A clinical assessment was performed during outpatient
visits at 2, 6, and 12 months. Treatment with aspirin,
clopidogrel, statins, beta-blockers, ACEI, or ARB was
recommended during the one year follow-up period.

The following events were recorded after
catheterization: a) death from any cause; b) acute
myocardial infarction (defined as a new episode of chest
pain with elevated troponin concentrations or elevated
CK-MB in patients with previously elevated troponin
concentrations, or elevation of CK-MB to >3 times
normal value after angioplasty, or >5 times normal
values after heart surgery); and c) readmission for
angina, defined as chest pain of likely coronary origin
with ECG, abnormalities or abnormal stress test, or
coronary arteriography results. The primary endpoint
was a combined event of death, acute myocardial
infarction, or readmission for angina.

Statistical Analysis

Both angiographic and clinical endpoints were used
in the study. The first consisted of the extent of
coronary artery disease and the presence of narrow
distal beds, and the second was a combined event at 1
year.

The relationship between angiographic and clinical
variables was analyzed. Clinical variables included in
this analysis were age, sex, insulin dependence, active
smoking, arterial hypertension, hypercholesterolemia,
family history of ischemic heart disease, previous
coronary angioplasty, previous heart surgery, antecedents
of stroke, peripheral arterial disease and Killip grade >1
on admission, depressed ST-segment, elevated troponin
concentrations, and left ventricular ejection fraction. In the
univariate analysis, Student’s t test for unpaired data was
used to compare the extent of coronary artery disease,
introduced as a continuous variable (number of points),
between groups defined by dichotomous variables. The
relationship between the extent of coronary artery
disease and age and ejection fraction was tested using
the Pearson correlation coefficient. Stepwise multiple
regression analysis was used to identify variables
which independently predicted the extent of coronary
artery disease; models included all variables which
were statistically significant at P<0.1 in the univariate
analysis, with a probability-of-F-to-enter ≤0.05 and a
probability-of-F-to-remove ≥0.1.

The presence of narrow distal beds in the 2 main
coronary vessels was treated as a dichotomous variable.
The univariate analyses were performed using the χ2 test
for categorical variables and Student’s t test for unpaired
data for the variables of age and ejection fraction. In the
multivariate analysis, binary logistic regression was used
with the forward conditional method, with a probability-
of-F-to-enter ≤0.05 and a probability-of-F-to-remove
≥0.1.

Due to differences in the demographic, clinical, and
angiographic characteristics of patients who underwent
revascularization compared to those who did not, a pro-
pensity score was used to assess the likelihood that a
patient would undergo revascularization.17,18 The aim of
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this score was to minimize the bias inherent in the
decision to revascularize. In order to avoid the
confounding effect of including the 10 patients without
significant coronary stenosis, who were obviously not
revascularized, these were excluded from the analysis of
the effect of revascularization. The propensity score
was calculated by determining which variables were
associated with the likelihood of revascularization
(P≤0.2), and adding age and sex. Covariants included
were insulin-dependent diabetes, smoking, arterial
hypertension, history of hypercholesterolemia, previous
heart surgery, extent of coronary artery disease, narrow
distal beds, interaction between insulin-dependent
diabetes and extent of coronary artery disease, interaction
between being male and hypercholesterolemia,
interaction between age and narrow distal bed, interaction
between insulin-dependent diabetes and stroke, and
interaction between peripheral arterial disease and extent
of coronary artery disease. Cox’s multivariable regression
analysis was used to analyze the effect of
revascularization after adjusting by the propensity score,
which was introduced as a continuous variable.

Statistical analyses were performed in SPSS 9.0 and
STATA.

RESULTS

Population Characteristics

The diagnosis of acute coronary syndrome in the
141 patients included in the study was based on
elevated troponin concentrations in 97 cases (69%), on
depressed ST-segment with normal troponin
concentrations in 20 (14%), on T wave inversion with
normal troponin concentrations in 8 (6%), on
documented angiographic evidence of ischemic heart
disease without elevated troponin concentrations or
alterations on the ECG in 10 (7%), and on induced
ischemia in the stress test in 6 (4%). Table 1 shows the
socio-demographic and clinical characteristics of the
study population. The sub-group of 20 patients who

were excluded from the study were significantly
different from those included in terms of age (75±10
vs 68±9 years; P=.005) and the frequency of Killip
grade >1 on admission (55% vs 16%; P=.0001).

Cardiac catheterization was performed 4±2 days
after admission. Revascularization was performed in
85 patients (60%), 59 using coronary angioplasty and
26 using surgery. Drug-eluting stents were used
(rapamycin or paclitaxel) in 73% of the angioplasties,
and abciximab in 36%. At discharge, 92% of patients
were receiving treatment with aspirin, 72% with
clopidogrel, 78% with beta-blockers, 82% with statins,
and 81% with ACEI or ARA-II.

Fifteen patients died during follow-up (10.6%), 28
(20%) either died or had acute myocardial infarction,
and 39 (27.7%), either died, suffered an infarction, or
were readmitted for angina. Eight infarctions and 1
death were associated with the revascularization
procedure. No patients were lost to follow-up. The
sub-group of patients who were not included had a
higher mortality rate (30%; P=.03) and a higher
frequency of the triple combined event (55%; P=.02).

Angiographic Findings

The mean extent of coronary artery disease was 16±8
points (median, 17 points). Eighteen patients (12.8%)
presented narrow distal beds. One vessel coronary artery
disease was observed in 18 patients (13%), 2 vessel
disease in 29 (20%), and 3 vessel in 84 (60%).
Significant coronary stenosis was not observed in 10
patients (7%). The mean number of affected vessels was
2.3±1, and revascularization was performed in a mean of
1±1 vessels. Revascularization was incomplete in 38
patients (27%). The left main coronary artery was
affected in 9 cases (6%).

Table 2 shows the relationship between demographic
and clinical variables and the extent of coronary artery
disease (points) according to the results of the univariate
analysis. The extent of coronary artery disease correlated
inversely and significantly with ejection fraction
(r=–0.37; P=.0001) but did not correlate with age
(r=0.14; P=.1). Stepwise multiple regression analysis
showed an association between the extent of coronary
artery disease and antecedents of heart surgery (β=0.23;
P=.03), depressed ST-segment (β=.19; P=.01), Killip
grade >1 (β=.19; P=.02) and ejection fraction (β=–.30;
P=.0001). The population was then further divided into
4 groups according to whether they presented 0 (n=36),
1 (n=54), 2 (n=37), or 3 (n=14) of these variables (no
patient presented all 4 variables). The extent of coronary
artery disease (12±7, 15±7, 21±6, and 23±7 points;
P=.0001) increased in parallel with an increase in the
number of predictive variables (Figures 1 and 2), and the
differences were statistically significant between patients
with ≥2 variables compared to patients with <2
variables. On the other hand, the frequency of
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TABLE 1. Population Characteristics (n=141)*

Age, mean±SD, y 68±9

Male 90 (64%)

Insulin-dependent diabetes mellitus 70 (50%)

Smoking 22 (16%)

Arterial hypertension 100 (71%) 

Hypercholesterolemia 82 (58%)

Family history 20 (14%)

Previous angioplasty 11 (8%)

Previous coronary surgery 17 (12%)

Stroke 14 (10%)

Peripheral arterial disease 23 (16%)

Killip >1 23 (16%)

*SD indicates: standard deviation.



revascularization showed a tendency to decrease (77%,
67%, 57%, and 50%; P=.2) as the number of these
predictive variables increased. This was particularly
true of coronary angioplasty (68%, 49%, 27%, and
28%; P=.004).

Table 3 shows the relationship between socio-
demographic and clinical variables and the presence of

narrow distal beds using univariate analysis. Patients
with narrow distal beds were older (72±4 vs 67±9
years; P=.06) and had a poorer ejection fraction
(46±13% vs 56±14%; P=.004). Multivariate analysis
showed an association between the presence of narrow
distal beds and prior heart surgery (odds ratio [OR]
=5.6; 95% CI, 1.5-20.9; P=.01), depressed ST-segment
(OR=6.0; 95% CI, 1.7-21.5; P=.006), and ejection
fraction (OR=0.95; 95% CI, 0.91-0.98; P=.009).

Clinical Evolution

During the one year follow-up, 10 (22%) non-
revascularized patients died compared to 5 (6%)
revascularized patients (P=.01); 14 (30%) non-
revascularized patients either died or suffered an acute
myocardial infarction compared to 14 (17%)
revascularized patients (P=.08); and 21 (46%) non-
revascularized patients either died, suffered an
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TABLE 2. Relationship Between the Extent 

of Coronary Artery Disease (in Points) 

and Demographic and Clinical Variables 

in 141 Patients*

Points, Mean±SD P

Male 16±8 .6

Female 17±7

Insulin-dependent diabetes 18±8 .005

Non-insulin-dependent diabetes 14±7

Smoker 15±7 .3

Non-smoker 17±7

Hypertension 16±7 1

No hypertension 16±8

Hypercholesterolemia 16±8 1

No hypercholesterolemia 16±8

Family history 15±9 .3

No family history 17±7

Previous angioplasty 11±7 .03

No previous angioplasty 17±7

Previous coronary surgery 21±5 .004

No previous coronary surgery 16±8

Stroke 20±9 .07

No stroke 16±7

Peripheral arterial disease 17±8 .5

No peripheral arterial disease 16±8

Killip >1 21±7 .002

No Killip >1 15±7

Depressed ST-segment 18±7 .005

Non-depressed ST-segment 15±7

Elevated troponin 17±7 .1

Non-elevated troponin 15±8

*SD indicates standard deviation.

Figure 1. Predictive variables of the extent of coronary artery disease:
prior history of heart surgery, depressed ST-segment, Killip class >1
on admission, and ejection fraction <55%. The greater the number of
predictive variables, the more widespread the coronary artery disease
(12±7, 15±7, 21±6, and 23±7 points; P=.0001), with differences
between patients with 2 or more variables and those with less than 2
variables being statistically significant.
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Figure 2. Example of angiographic
findings in a patient with advanced
diabetes and non-ST-segment elevation
acute coronary syndrome. This patient
showed a depressed ST-segment on
the electrocardiogram and depressed
ventricular function (FE=48%).
Widespread coronary artery (26 points)
can be observed.



infarction or were re-admitted for angina compared to
18 (21%) revascularized patients (P=.005).

Table 4 shows the differences between revascularized
and non-revascularized patients. The propensity score had
an area under the ROC curve of 0.80 (0.72-0.87;
P=.0001), which shows that the model discriminated
adequately between revascularized and non-
revascularized patients. Univariate analysis showed that
patients who died, suffered infarction, or were re-admitted
for angina had a lower propensity score (0.59±0.24 vs
0.69±0.23; P=.03). In the Cox multivariate analysis,
revascularization was the only variable which correlated
with the combined event (hazard ratio [HR] =0.43; 95%
CI, 0.20-0.90; P=.02), while there was no significant
association between the combined event and the
propensity score (HR=0.90; 95% CI, 0.21-3.80; P=.9).

DISCUSSION

Angiographic Findings in Diabetic Patients
With Non-ST-Segment Elevation Acute
Coronary Syndrome

Several studies have highlighted the poorer
angiographic profile of ischemic heart disease in diabetic
patients when compared to non-diabetic patients with a
higher prevalence of multi-vessel disease, narrow vessels,
calcification, intracoronary thrombus and more poorly
developed collaterals.19-22 Diffuse coronary artery disease
with narrow vessels is particularly frequent in insulin-
dependent diabetes, possibly because of the longer
evolution and greater severity of the metabolic disease.

Our study confirms the severity of coronary artery
disease in patients with advanced diabetes and non-ST-
segment elevation acute coronary syndrome. Variables
associated with the extent of coronary artery disease
were also analyzed, thereby providing information
which could be useful to the intervening cardiologist by
providing prior knowledge of patients who would likely
have a poorer anatomical profile of the coronary arteries
and therefore a lower probability of receiving
angioplasty. Variables associated with the extent of
coronary artery disease were: prior history of heart
surgery, depressed ST-segment, and alteration of the
ventricular function reflected in a Killip grade >1 at the
time of admission or a reduction in the ejection fraction
in the left ventriculogram. Patients with 2 or more of
these factors had more extensive coronary artery disease
and therefore were less likely to undergo angioplasty.

The Invasive Strategy and Revascularization

Diabetes is an independent predictor of mortality in
non-ST-segment elevation acute coronary syndrome,23-

25 particularly in insulin-dependent diabetes,13,14 and
prognosis is generally poorer in diabetic patients after
coronary angioplasty because of a greater frequency of
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TABLE 3. Relationship Between Presence of Narrow

Distal Beds and Demographic and Clinical Variables

in 141 Patients

Patients P

Male 10% .2

Female 18%

Insulin-dependent diabetes 16% .3

Non-insulin-dependent diabetes 10%

Smoker 0% .8

Non-smoker 15%

Hypertension 16% .1

No hypertension 5%

Hypercholesterolemia 15% .6

No hypercholesterolemia 10%

Family history 15% .7

No family history 12%

Previous angioplasty 9% 1

No previous angioplasty 13%

Previous coronary surgery 35% .01

No previous coronary surgery 10%

Stroke 7% 1

No stroke 13%

Peripheral arterial disease 22% .2

No peripheral arterial disease 11%

Killip >1 22% .2

No Killip >1 11%

Depressed ST-segment 21% .006

Non-depressed ST-segment 5%

Elevated troponin 14% .4

Non-elevated troponin 9%

TABLE 4. Differences in Sociodemographic, Clinical,

and Angiographic Characteristics of Revascularized

and Non-Revascularized Patients*

Non-revascularized, Revascularized, 

n=46 n=85
P

Age, mean±SD, y 69±8 68±9 .5

Male 57% 68% .3

Insulin-dependent diabetes 64% 43% .03

Smoking 11% 21% .2

Hypertension 79% 68% .2

Hypercholesterolemia 66% 54% .2

Family history 13% 13% 1

Previous angioplasty 6% 8% 1

Previous coronary surgery 23% 7% .01

Stroke 11% 11% 1

Peripheral arterial disease 21% 16% .5

Killip >1 21% 16% .5

Depressed ST-segment 50% 46% .6

Elevated troponin 66% 74% .4

Extension coronary artery 

disease, mean±SD 20±6 16±7 .008

Narrow distal beds 26% 7% .007

Ejection fraction, 

mean±SD, % 54±16 55±14 .6

*SD indicates standard deviation.



restenosis,26 again particularly in insulin-dependent
patients.12 The introduction of drug-eluting stents has
advanced the field of coronary angioplasty by reduc-
ing restenosis rates, even in diabetic patients.27

Nevertheless, some studies suggest that restenosis
rates in insulin-dependent patients are still consider-
able.28 Prognosis after heart surgery is also poorer in
diabetic patients, particularly insulin-dependent pa-
tients,11 because of greater co-morbidity and more ex-
tensive coronary artery disease. 

All of these factors may limit the benefits of the
invasive strategy in diabetic patients. Although
randomized studies indicate that an invasive strategy
should be used in diabetic patients with non-ST-segment
elevation acute coronary syndrome,1-3,8 it should be
remembered that: a) the results were obtained in a

posteriori subgroup analysis; b) the differences found
were not statistically significant; c) a differential analysis
in patients with advanced diabetes was not carried out;
and d) medical treatment was not controlled for in the
analysis and drug-eluting stents were not used.

In the present study, advanced diabetes was defined
as diabetes which had required over 5 years of
pharmacological treatment, or which required insulin
to achieve metabolic control. Two aspects of patient
treatment stand out: a) medical treatment was optimized,
as indicated by the high frequency of double antiplatelet
therapy and of treatment with beta-blockers, statins, and
ACEIs or ARBs; and b) drug-eluting stents were used in
73% of the angioplasties. The low use of abciximab
can be explained by the fact that all patients were
treated with double antiplatelet therapy from admission
onwards. There were significantly fewer events in
revascularized patients during follow-up, in spite of the
fact that non-revascularized patients received optimal
pharmacological treatment. Although the poorer
prognosis in non-revascularized patients is surely
related in part with the selection of patients with a
better anatomical profile for revascularization, the
benefits of the procedure persisted even after adjusting
by the propensity score.

CONCLUSIONS

Patients with advanced diabetes and non-ST-segment
elevation acute coronary syndrome have extensive
coronary artery disease. Previous heart surgery, a
depressed ST-segment and poorer ventricular function
are associated with more extensive coronary artery
disease. The follow-up results indicate that revas-
cularization improves prognosis in these patients.

Limitations

In order to study the benefits of revascularization, a
randomized trial is necessary in which patients with
similar characteristics are treated using either the

invasive or the conservative strategy. In the present
study, the decision to revascularize, which was left to
the individual investigators, introduced confounding
variables which obscure the assessment of the benefits
of revascularization and make it impossible to analyze
this objective. Nevertheless, a propensity score was
used to minimize the bias inherent in the decision to
revascularize and after adjusting the predictive analysis
by a propensity score with an adequate discriminatory
power (C statistic=0.80), revascularization during the
hospital stay reduced the likelihood of events after 1
year. On the other hand, patients with associated
morbidity or heart disease which was known to
preclude revascularization were not included in the
study. Finally, due to the fact that the catheterization
was performed on average 4 days after admission, 3
patients who died before catheterization could be
carried out were also excluded from the study.
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