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Introduction and objectives. To assess the effect of
different forms of atherosclerotic disease on prognosis in
diabetic patients.

Methods. This multicenter prospective cohort study
involved 1423 consecutive patients with diabetes mellitus
who were recruited by 31 primary care physicians. The
patients’ characteristics were recorded and they were
followed up for 45 (10) months.

Results. The mean age of the patients (50% male) was
66 years, 64% had hypertension, 70% had dyslipidemia,
and 26% had had a previous cardiovascular event. By the
end of follow-up, 81 (6.2%) had died, 40 (3%) of whom
due to cardiovascular causes, and 393 (30%) had been
hospitalized, 179 (14%) of whom for cardiovascular
disease. Multivariate analysis identified the following
factors as independent predictors of mortality: age
(hazard ratio [HR]=1.08; 95% confidence interval [CI],
1.05-1.11), previous cardiovascular disease (HR=2.15;
95% CI, 1.12-4.14) and diuretic treatment (HR=3.40; 95%
CI, 1.76-6.56), while the prescription of an angiotensin-
converting enzyme inhibitor or an angiotensin-receptor
antagonist had a protective effect (HR=0.48; 95% CI,
0.25-0.93). Compared with diabetics without a previous
cardiovascular event, the risk of a cardiovascular event
during follow-up was greater in those with a history of
either ischemic heart disease (HR=2.48; 95% CI, 1.51-
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4.07), cerebrovascular disease (HR=2.51; 95% CI, 1.28-
4.92), or peripheral vascular disease (HR=1.46; 95% CI,
0.81-2.60).

Conclusions. The increase in the risk of a
cardiovascular event was similar in diabetics with
ischemic heart disease and those with cerebrovascular
disease. In both cases, the risk was more than double
that in patients without a history of cardiovascular
disease. 

Key words: Diabetes mellitus. Atherothrombosis.
Prognosis. Primary care.

Impacto pronóstico de la localización de la
enfermedad aterosclerosa previa en pacientes
diabéticos. Estudio Barbanza-diabetes

Introducción y objetivos. Evaluar las diferencias pro-
nósticas de las distintas formas de presentación de la en-
fermedad aterosclerosa en pacientes diabéticos.

Métodos. Estudio multicéntrico de cohortes prospecti-
vas, en el que participaron 31 médicos de atención pri-
maria que registraron las características de 1.423 pacien-
tes diabéticos que acudieron de forma consecutiva a sus
consultas y fueron seguidos durante 45 ± 10 meses.

Resultados. Pacientes (el 50%, varones) con media
de edad de 66 años, el 64% hipertensos, el 70% dislipé-
micos y el 26% con eventos cardiovasculares previos.
Tras el período de seguimiento, fallecieron 81 (6,2%) pa-
cientes, 40 (3%) por causa cardiaca, y reingresaron 393
(30%), 179 (14%) por causa cardiovascular. En el análi-
sis multivariable, resultaron determinantes independien-
tes de mortalidad: la edad (hazard ratio [HR] = 1,08; inter-
valo de confianza [IC] del 95%, 1,05-1,11), tener
enfermedad cardiovascular (HR = 2,15; IC del 95%, 1,12-
4,14) y seguir tratamiento con diuréticos (HR = 3,40; IC
del 95%, 1,76-6,56), mientras que la prescripción de inhi-
bidores de la enzima de conversión de angiotensina y/o
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antagonistas de los receptores de angiotensina II resultó
factor protector (HR = 0,48; IC del 95%, 0,25-0,93). En
comparación con diabéticos sin evento cardiovascular
previo, el riesgo de tener una complicación cardiovascu-
lar fue superior en los pacientes con antecedentes de
cardiopatía isquémica (HR = 2,48; IC del 95%, 1,51-
4,07), enfermedad cerebrovascular (HR = 2,51; IC del
95%, 1,28-4,92) y enfermedad vascular periférica (HR =
1,46; IC del 95%, 0,81-2,60).

Conclusiones. El incremento del riesgo de complica-
ciones cardiovasculares es semejante entre los diabéti-
cos con cardiopatía isquémica y con enfermedad cere-
brovascular y más del doble respecto a diabéticos sin
afección cardiovascular evidente.

Palabras clave: Diabetes mellitus. Aterotrombosis. Pro-
nóstico. Atención primaria.

INTRODUCTION

Diabetes mellitus (DM) is one of the diseases of greatest
public health impact in Spain. Its high prevalence and
association with cardiovascular complications1,2 makes
it a serious burden on the country’s public health system;
indeed, DM management consumes some 14% of Spain’s
annual health expenditure.3

Over the last 20 years there has been a spectacular
increase in the number of people who are overweight
and who suffer DM in Western countries; this has been
mainly attributed to changes in lifestyle. It is currently
believed that some 10%-19% of the Spanish population
is diabetic, among which fraction 90% are believed to
have DM type 2 (DM2). The incidence of DM2 is now
greater than 10 cases per 1000 inhabitants per year; thus,
the number of diabetics is likely to double in the next 25
years.4-8

In the long term, hyperglycemia is associated with
microangiopathy, neuropathy, and macrovascular
complications, problems that are more prevalent among
patients with abnormal glucose metabolism even before
the appearance of diabetes.9-12

Cardiovascular diseases are the main cause of
morbidity/mortality among diabetics. Compared to
members of the normal population of the same age,
diabetics are at a 2-4-fold greater risk of ischemic

cardiomyopathy (IC),13-17 cerebrovascular disease
(CVD),18-21 and death due to these causes. Although
peripheral vascular disease (PVD) is uncommon in
the early years of suffering diabetes, it is 4-5 times
more prevalent in patients with advanced disease than
among the non-diabetic population.23 Further, IC
accounts for more than 50% of total mortality among
diabetics.24

Patients with diabetes who have suffered some
cardiovascular complication are at a greater risk of
associated morbidity and mortality than those who have
suffered no such complication. The clinico-epidemiological
research undertaken to date on diabetics with
cardiovascular disease has been limited mostly to those
with IC25; very little information is available regarding
the prognosis of those with CVD or PVD.

Differences have, nonetheless, been described in risk
factor profiles depending on the area in which
atherothrombotic disease is clinically manifested.26,27

Thus, the risk of new vascular complications may vary
in diabetics with IC, CVD, or PVD. However, very little
information is available regarding the prognosis of
diabetics with different degrees of cardiovascular
involvement (expressed as the number of vascular areas
with a documented systematic complication); in Spain
there is practically no information available at all.

The main aim of this prospective study (the Barbanza
Diabetes study) was to quantify and compare the
influence of a clinical background of atherothrombotic
disease manifested as IC, CVD, or PVD on the risk
of new vascular complications in a homogeneous cohort
of patients with diabetes. A further aim was to define
the pattern of cardiovascular disease in diabetic patients
with and without clinical manifestations of such
disease.

METHODS 

Study Protocol 

This prospective, multi-center cohort study (some of
the characteristics of which have been described in a
previous paper)28 involved 31 primary care doctors
belonging to 10 health centers in the southeast of the
province of A Coruña, in northwestern Spain. The initial
study population was composed of 1423 consecutive
eligible patients who came for consultation over a period
of 2 months in 2002. The inclusion criteria were: age
>18 years, a previous diagnosis of DM,29 and the provision
of consent to be included in the study. A prospective
follow-up period lasting 4 years was planned, with 
3 appointments to monitor risk factors and treatment. 
A total of 109 patients were lost to follow-up, 83 because
of a change of workplace of 2 of the participating doctors,
and 26 because of changes in patient address. All data
were internally audited after their collection to ensure
their quality.

ABBREVIATIONS 

ACEi: angiotensin converting enzyme inhibitors
ARA-II: angiotensin II receptor antagonists
CVD: cerebrovascular disease
DM: diabetes mellitus
IC: ischemic cardiomyopathy
PVD: peripheral vascular disease
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Variables Analyzed 

All patients were subjected to anamnesis, a physical
examination, and biochemical and electrocardiographic
(ECG) tests. Patient demographic, anthropometric, and
clinical characteristics were also recorded, as was the
treatment each patient was prescribed. 

Patients with a body mass index (BMI) of ≥30 were
considered to be obese. Blood pressure was measured
on the day of inclusion using a checked, calibrated
sphygmomanometer. After a 5 min rest period a first
reading was taken, followed by a second reading 5 min
later. The mean result was then calculated; a value of
<130/80 mm Hg was taken to reflect good control of
blood pressure. A baseline fasting blood sugar level of
<126 mg/dL and a glycohemoglobin level of <7% were
considered to represent good control of these variables,
as were values of <50 mg/dL for triglycerides, <180
mg/dL for total cholesterol, and <100 mg/dL for low
density lipoprotein cholesterol (LDL-C). In women, high
density lipoprotein cholesterol (HDL-C) was considered
under control when values of >50 mg/dL were recorded;
in men, >40 mg/dL was considered satisfactory. The
normality value for albuminuria was taken as >30
mg/dL/24 h.

After the 4 years of follow-up, the mortality data
collected were analyzed, taking into account the cause
of death. Morbidity data were also analyzed, taking into
account admissions to hospital and the reason for such
admission. The cause of death was obtained from the
corresponding death certificate, and the reason for
hospitalization from hospital release records; these
documents were available in the medical histories of the
patients stored at the health centers.

The patients were grouped depending on whether or
not they suffered cardiovascular disease (divided into IC,
CVD or PVD, or atherothrombotic events in more than
1 area) prior to their inclusion in the study. The IC group
included patients with a prior diagnosis of angina or
myocardial infarction or who had undergone a coronary
revascularization procedure (percutaneous or/and
surgical). The CVD group included patients with a prior
diagnosis of ictus or transitory ischemic attack. The PVD
group included patients with a diagnosis of intermittent
claudication or aneurysm of the abdominal aorta, or who
had undergone a revascularization procedure in the lower
limbs (percutaneous or/and surgical) or abdominal aorta
surgery.

Statistical Analysis 

Qualitative variables were expressed as absolute
frequencies and percentages. Quantitative variables were
expressed as means (standard deviation). A descriptive
analysis of the categorical variables was performed using
frequency tables. The Pearson χ2 test was used to
determine the significance of differences between
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qualitative variables. Means were compared using the
Student t test for independent samples.

The probability of survival during follow-up was
determined using the Kaplan-Meier test, employing the
logarithmic rank test to compare the curves of different
subgroups of patients. Variables found to be significant
in univariate analysis were included in Cox multivariate
analysis (forward stepwise conditional method). The
variables that maintained significance (age, sex, blood
pressure, prior cardiovascular disease, and treatment with
diuretics, beta-blockers, angiotensin converting enzyme
inhibitors [ACEi], nitrates, and angiotensin II receptor
antagonists [ARA II]) were those that were finally used
to adjust the model. The results are expressed as hazard
ratios (HR) and 95% confidence intervals (95% CI). All
calculations were performed using SPSS v.14.0. software
for Windows. Significance for was set at P<.05 for
differences with a probable type I error. 

RESULTS 

Characteristics of the Patients Studied 

Of the 1423 patients initially included, 8% had DM
type 1 (DM1). Half of the patients were male; the mean
age of the patients was 66 (11) years (age range, 18-97
years). The mean age of the male patients was
significantly higher than that of the female patients.
Some 47% of the patients studied were obese, 70%
showed dyslipidemia, and more than half had some
cardiovascular disease or a lesion in another organ. All
the risk factors studied, except for smoking, were more
common among the female patients, while the males
showed a greater actual presence of cardiovascular
disease or lesions in other organs (58% compared to
45%; P<.001). Table 1 shows the characteristics of the
patients and their treatment depending on whether they
had cardiovascular disease or not. Those with
cardiovascular disease were older and more frequently
showed evidence of kidney damage (albuminuria). The
prevalence of high blood pressure was high in all
cardiovascular disease subgroups. Some 72.6% of the
patients received monotherapy for their diabetes; only
4% took 3 or more medications. Some 19.5% received
insulin; 25% of the patients with cardiovascular disease
were administered insulin. A strong relationship was
seen between high blood pressure and treatment with
diuretics; 29.1% of patients who were hypertensive
received these drugs compared to only 4.8% of those
who were not (P<.001). 

Table 2 shows that blood pressure was well controlled
in only 14% of hypertensive patients, and baseline
glycemia was adequate in only 22%. The patients with
IC showed better control of their blood pressure and
plasma lipids than did those of the other subgroups. No
significant differences were seen with respect to
carbohydrate metabolism variables.



Mortality and Morbidity 

After a mean follow-up time of 44.6 (10.2) months
(median, 48.1 months), total mortality had reached 6.2%.
Some 49% of deaths had a cardiovascular cause. The
hospitalization rate reached 30%. Table 3 shows the

mortality and hospitalization rates plus their associated
causes for the subjects as a whole and depending upon
whether or not they suffered cardiovascular disease.
Mortality was higher in patients with cardiovascular
disease, among whom death due to cardiovascular cause

TABLE 1. Patient Characteristics. Distribution With Respect to Prior Cardiovascular Disease

Prior Cardiovascular Disease

Total NCV IC CVD PVD MD P a

Patients 1423 (100) 1047 (73.6) 127 (8.9) 63 (4.4) 118 (8.3) 68 (4.8)

Men 707 (49.7) 500 (47.8) 79 (62.2) 25 (39.6) 62 (52.5) 41 (60.3) 1b,5a

Age, mean (SD), y 65.9 (11.1) 64.3 (11.7) 68.9 (9.4) 70.9 (8.9) 68.4 (7.9) 71.1 (7.9) 1a,2a,3b,4a

Body weight, mean (SD), kg 77.4 (13.5) 77.5 (13.3) 76.9 (11.9) 74.9 (11.4) 78.9 (15.2) 79 (15.7)

Height, mean (SD), cm 159.9 (8.8) 160.2 (8.9) 160.1 (8.3) 157.5 (7.6) 161.2 (9.1) 161.6 (7.9) 8c,9c

BMI, mean (SD) 30.3 (4.8) 30.2 (4.7) 30 (4.2) 30.3 (3.9) 30.4 (5.1) 30.3 (5.7)

Obesity 669 (47) 498 (47.6) 56 (44.1) 33 (52.4) 51 (43.2) 31 (45.5)

HBP 911 (64) 638 (60.9) 92 (72.4) 47 (74.6) 80 (67.8) 54 (79.4) 1c,4b

Dyslipidemia 995 (69.9) 730 (69.7) 84 (66.1) 47 (74.6) 77 (65.2) 57 (83.8) 7c,10c

Smokers 196 (13.8) 148 (14.1) 11 (8.7) 10 (15.8) 15 (12.7) 12 (17.6)

Albuminuria 531 (37.3) 358 (34.2) 61 (48) 19 (30.2) 56 (47.5) 37 (54.4) 1b,3c,4b,5c,9c

Diuretics 297 (20.9) 183 (17.5) 44 (34.6) 11 (17.5) 23 (19.5) 36 (52.9) 1a,4a,5c,6c,7c,9a,10a

ACEi 448 (31.5) 302 (28.8) 66 (51.9) 22 (34.9) 37 (31.4) 21 (30.9) 1a,6b,7c

ARA-II 351 (24.7) 251 (24) 20 (15.7) 21 (33.3) 36 (30.5) 23 (33.8) 5c,6c,7c

ACEi and/or ARA-II 784 (55.1) 547 (52.2) 82 (64.6) 41 (65.1) 73 (61.9) 41 (60.3) 1c

Beta-blockers 91 (6.4) 34 (3.2) 33 (25.9) 5 (7.9) 4 (3.4) 11 (22) 1a,4a,5c,6a,10b

Calcium antagonists 256 (18) 131 (12.5) 68 (53.5) 15 (23.8) 14 (11.8) 28 (41.2) 1a,2c,4a,6a,10a

Antiaggregants 297 (20.9) 87 (8.3) 89 (70.1) 30 (47.6) 51 (43.2) 40 (58.8) 1a,2a,3a,4a,5c,6a

Nitrates 97 (6.8) 7 (0.7) 63 (49.6) 0 0 27 (39.7) 1a,4a,5a,6a,9a,10a

Lipid lowering agents 639 (44.9) 405 (38.7) 85 (66.9) 36 (57.1) 69 (58.4) 44 (64.7) 1a,2c,3b,4c

ACEi indicates angiotensin converting enzyme inhibitors; ARA-II, angiotensin II receptor antagonists; BMI, body mass index; CVD, cerebrovascular disease; HBP, high
blood pressure; IC, ischemic cardiomyopathy; MD, multiple cardiovascular disease; NCV, no cardiovascular disease; PVD, peripheral cardiovascular disease.
a1 indicates NCV compared to compared to IC; 2, NCV compared to CVD; 3, NCV compared to PVD; 4, NCV compared to MD; 5, IC compared CVD; 6, IC compared
to PVD; 7, IC compared to MD; 8, CVD compared to PVD; 9, CVD compared to MD; 10, PVD compared to MD; a, P<.001; b, P<.01; c, P<.05.
Values are means (standard deviation) or n (%).

TABLE 2. Control of Cardiovascular Risk Factors. Distribution With Respect to Prior Cardiovascular Disease

Prior Cardiovascular Disease, No. (%)

Total NCV IC CVD PVD MD P a

Patients 1423 (100) 1047 (73.6) 127 (8.9) 63 (4.4) 118 (8.3) 68 (4.8)

BP <130/80 mm Hg 130 (14.3) 84 (13.2) 27 (29.3) 1 (2.1) 12 (15.2) 6 (10.5) 1b,5a,7c

BMI <25 165 (11.6) 125 (11.9) 11 (8.7) 4 (6.3) 15 (12.7) 10 (14.7)

Glycemia <126 mg/dL 306 (21.5) 214 (20.4) 36 (28.3) 15 (23.8) 20 (16.9) 21 (30.9)

HbA1c <7% 923 (64.9) 677 (64.7) 84 (66.1) 38 (60.3) 78 (66.1) 46 (67.6)

TC <180 mg/dL 278 (19.5) 17 (16.9) 44 (34.6) 10 (15.8) 27 (22.9) 20 (29.4) 1a,5c

HDL-C >40/50 mg/dL 865 (60.8) 658 (62.8) 77 (60.6) 39 (61.9) 56 (47.5) 35 (51.4) 3c

LDL-C <100 mg/dL 213 (15) 137 (13.1) 32 (25.2) 6 (9.5) 21 (17.8) 17 (25) 1b,4c,5c

Triglycerides <150 mg/dL 1066 (74.9) 793 (75.7) 98 (77.2) 38 (60.3) 93 (78.8) 44 (64.7) 2c,8c 

BMI indicates body mass index; BP, blood pressure; CVD, cerebrovascular disease; HbA1c, glycosylated hemoglobin; HDL-C: high density lipoprotein cholesterol; IC,
ischemic cardiomyopathy; LDL-C, low density lipoprotein cholesterol; MD, multiple cardiovascular disease; TC, total cholesterol; NCV, no cardiovascular disease;
PVD, peripheral cardiovascular disease.
a1 indicates NCV compared to IC; 2, NCV compared to CVD; 3, NCV compared to PVD; 4, NCV compared to MD; 5, IC compared to CVD; 6, IC compared to PVD; 7,
IC compared to MD; 8, CVD compared to PVD; 9, CVD compared to MD; 10, PVD compared to MD; a, P<.001; b, P<.01; c, P<.05.
Values are means (standard deviation) or n (%).
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was more common. The combination of death +
hospitalization for cardiovascular reasons was significantly
more common in the subgroups of patients with
cardiovascular disease than in the group with no
cardiovascular disease. In this latter group, the most
common reasons for hospitalization were non-
cardiovascular (unlike in the cardiovascular disease
subgroups). 

The actuarial probability of survival at 4 years was
93.8%. The Kaplan-Meier curves of Figure 1 show that
the probability of survival was significantly lower for
those patients with a prior diagnosis of IC than for patients
with no cardiovascular disease.

Multivariate analysis showed age, the suffering of
cardiovascular disease, and treatment with diuretics to be
independent predictors of mortality; treatment with ACEi
and/or ARA-II was found to be protective (Figure 2). 

Table 4 and Figure 3 show that patients with a
cardiovascular complication were at greater risk of
suffering new events or death of cardiovascular cause
than those who had no background of cardiovascular
disease. The patients with IC were at greater risk of
suffering a new cardiovascular event in the same area;
similar results were found for patients with CVD.

DISCUSSION 

The risk of suffering a cardiovascular event (death
and/or hospitalization for a cardiovascular cause) was
found to be similar in the patients with a prior diagnosis
of IC, CVD, or PVD, and more than double that for
patients with no evident clinical cardiovascular disease.
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In the members of the IC subgroup, the most common
place for the recurrence of clinical complications (death
and/or a new event) was the coronary vascular area; in
contrast, for those in the CVD subgroup, recurrences
were more likely in the cerebrovascular area. The
increased risk of ictus among the IC subgroup patients
should also be noted. 

To our knowledge, the Barbanza Diabetes study is the
first to describe the mid-term (4 years) prognoses of the
members of a homogeneous cohort of diabetics with and
without clinical cardiovascular disease in Spain. The
characteristics of this large group are those expected of
a coastal population from Galicia (the region where the
study was performed)—high blood pressure, a high salt
intake, and a higher incidence of ictus than in Spain’s
other regions.30 In addition, the present study takes into
account the different forms of atherothrombotic disease
with which these patients presented. 

A number of studies have analyzed the cardiovascular
risk of diabetics with and without clinically important
IC. Recently, the mid term prognosis (follow-up=3 years)
of a group of 776 Dutch diabetics with and without evident
cardiovascular disease (n=458 and 318 respectively) was
investigated, and it was concluded that, compared to
diabetic patients with no such disease, the risk of a new
cardiovascular complication (cardiovascular death or
non-fatal ischemic stroke or acute myocardial infarction
[AMI]) was greater among those with IC, CVD or PVD
(4.3, 3.8, and 4.6 times respectively).31 The risk of suffering
cardiovascular complications during follow-up was greater
among the patients of the present study, both for those
with and without prior cardiovascular disease. However,

TABLE 3. Mortality and Hospitalization Rates. Distribution With Respect to Prior Cardiovascular Disease

Prior Cardiovascular Disease, No. (%)

Total NCV IC CVD PVD MD P a

Patients 1314 (100) 974 (74.1) 112 (8.5) 57 (4.3) 109 (8.3) 62 (4.7)

Raw mortality 81 (6.2) 50 (5.1) 12 (10.7) 5 (8.8) 9 (8.3) 5 (8.1) 1c

Cause of death

Non-cardiovascular 41 (50.6) 30 (60) 4 (33.3) 2 (40) 3 (33.3) 2 (40.0)

Cardiovascular 40 (49.4) 20 (40) 8 (66.6) 3 (60) 6 (66.6) 3 (60)

Sudden death 9 (11.1) 5 (10) 1 (8.3) 2 (40) 1 (11.1) 0

Heart failure 12 (14.8) 5 (10) 3 (25) 1 (20) 1 (11.1) 2 (40)

Myocardial infarction 8 (9.9) 5 (10) 3 (25) 0 0 0

Ictus 4 (4.9) 2 (4) 1 (8.3) 0 1 (11.1) 0

Others 7 (8.6) 3 (6) 0 0 3 (33.3) 1 (20)

Hospitalizations 393 (29.9) 246 (25.2) 51 (45.5) 27 (47.4) 37 (33.9) 32 (51.6) 1a,2b,4a,10c

Cardiovascular reasons 179 (13.6) 92 (9.4) 34 (30.3) 12 (21.1) 20 (18.3) 21 (33.9) 1a,2c,3c,4a

Death and/or hospitalization 411 (31.3) 257 (26.4) 54 (48.4) 30 (52.6) 38 (34.8) 32 (51.6) 1a,2b,4a

Death and/or hospitalization 234 (17.8) 130 (13.3) 41 (36.6) 16 (28.1) 24 (22) 23 (37.1) 1a,2c,3c,4a

for cardiovascular reasons

CVD indicates cerebrovascular disease; IC, ischemic cardiomyopathy; MD, multiple cardiovascular disease; NCV, no cardiovascular disease; PVD, peripheral cardiovascular
disease.
a1 indicates NCV compared to IC; 2, NCV compared to CVD; 3, NCV compared to PVD; 4, NCV compared to MD; 10, PVD compared to MD; a, P<.001; b, P<.01;
c, P<.05.



it should be remembered that the Dutch cohort study
only included mortality and non-fatal stroke or AMI while
the present work included hospitalizations for all
cardiovascular causes. It should also be noted that the
risk observed for the Dutch cohort was only slightly
greater than for the present IC and CVD subgroups, but
more than double that recorded for the PVD subgroup.
Differences in patient characteristics might account for
these differences since the present study involved

consecutive diabetic patients receiving assistance from
primary care physicians, while the Dutch patients were
diabetics referred for consultation to a university hospital.
The differences in the recording of hospitalizations may
also have led to these differences. 

A study that investigated the 10 year prognosis of a group
diabetic patients with cardiovascular disease (IC, CVD, or
PVD) showed their risk of complications to be 6 times that
of persons without diabetes or cardiovascular disease.32
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TABLE 4. Risk of Cardiovascular Events and Cardiovascular Death. Distribution With Respect to Prior

Cardiovascular Disease

Prior Cardiovascular Disease

NCV IC CVD PVD MD P a

Patients (n=1314) 974 (74.1) 112 (8.5) 57 (4.3) 109 (8.3) 62 (4.7)

Death/hospitalization for 100 (10.3) 36 (32.2) 15 (26.3) 22 (20.2) 21 (33.9) 1a,2b,3c,4a

cardiovascular reasons 

(n=194 [14.8%])

HR (95% CI) 1 3.34 (2.15-5.19) 2.66 (1.41-5) 1.98 (1.15-3.39) 3.35 (1.94-5.7)

HR (95%CI)b 1 2.48 (1.51-4.07) 2.51 (1.28-4.92) 1.46 (0.81-2.6) 2.12 (1.17-3.83)

Death/hospitalization for IC 27 (2.8) 26 (23.2) 3 (5.2) 3 (2.7) 7 (11.3) 1a,4b,5c,6a

(n=66 [5%])

HR (95% CI) 1 8.81 (4.70-16.5) 1.81 (0.42-7.73) 0.93 (0.22-3.97) 4.68 (1.88-11.65)

HR (95% CI)b 1 6.01 (2.92-12.38) 1.97 (0.45-8.67) 0.76 (0.18-3.29) 3.53 (1.35-9.19)

Death/hospitalization for CVD 18 (1.8) 8 (7.1) 8 (14) 5 (4.6) 4 (6.4) 1b,2a

(n=43 [3.3%])

HR (95% CI) 1 4.29 (1.63-11.3) 8.39 (3.19-22.07) 2.85 (0.93-8.75) 3.59 (1.02-12.6)

HR (95% CI)b 1 2.45 (0.80-7.45) 5.58 (1.88-16.53) 1.84 (0.51-6.61) 2.43 (0.66-8.89)

ACEi indicates angiotensin converting enzyme inhibitors; ARA-II, angiotensin II receptor antagonists; CVD, cerebrovascular disease; HBP, high blood pressure; HR,
hazard ratio; IC, ischemic cardiomyopathy; MD, multiple disease; NCV, no cardiovascular disease; PVD, peripheral vascular disease.
a1 indicates NCV compared to IC; 2, NCV compared to CVD; 3, NCV compared to PVD; 4, NCV compared to MD; 5, IC NCV compared to CVD; 6, IC NCV compared
to PVD; a, P<.001; b, P<.01; c, P<.05. 
bAdjusted for age, sex, HBP, prior cardiovascular disease, and treatment with diuretics, beta-blockers, nitrates, ACEi, and ARA-II.
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Figura 3. Risk of events and death for different cardiovascular reasons (cardiovascular disease, ischemic cardiomyopathy, cerebrovascular disease),
depending on whether patients suffered prior cardiovascular disease, adjusted for age, sex, high blood pressure, and treatment with diuretics, beta-
blockers, nitrates, ACEi, and ARA-II. 
ACEi indicates angiotensin converting enzyme inhibitors; ARA-II, angiotensin II receptor antagonists II; CVD, cerebrovascular disease; HR, hazard
ratio; IC, ischemic cardiomyopathy; MD, multiple cardiovascular disease; NCV, no cardiovascular disease; PVD, peripheral vascular disease. 



The present study describes the characteristics of
recurrences in diabetic patients with different forms of
clinical, atherothrombotic disease. While those with IC
or CVD were at a greater risk of a recurrence of a clinical
complication in the same area, it should be noted that
the IC patients had a greater risk of suffering ictus than
did the CVD patients of suffering a myocardial ischemic
event. Although the small number of patients in each
subgroups requires caution be used in the interpretation
of these results, no other study has described the pattern
of recurrence of cardiovascular disease in diabetics with
a prior diagnosis of atherothrombotic disease. In
agreement with the recommendations made in clinical
guidelines, this indicates the need to look for
asymptomatic vascular disease in other areas, especially
CVD in patients with IC.33,34

The present results agree, to some extent, with those
recorded in a large international registry (the REACH
Registry). The latter includes the data of 68 236 patients
with clinical IC, CVD, or PVD and of 12 422 patients at
high cardiovascular risk (at least 3 risk factors for
atherothrombosis) but with no clinical manifestation of
disease. After a follow-up period of 1 year, recurrence
in CVD and IC subgroup patients was found to be more
common in the same vascular area. Some 5.3% of the
patients with multiple cardiovascular risk factors, 15.2%
of the IC patients, 14.5% of the CVD patients, and 21.1%
of the PVD patients died of cardiovascular causes, suffered
a non-fatal stroke or AMI, or required hospitalization for
an atherothrombotic event.35

In the present study, age, prior cardiovascular disease
and treatment with diuretics were independent predictors
of mortality. The first 2 of these variables have also been
identified as such in nearly all cardiovascular disease
registries. The fact that treatment with diuretics should
be a predictor probably reflects the influence of heart
failure and the need to use more drugs to control more
advanced high blood pressure. 

It should be noted that treatment with ACEi and/or
ARA-II had a protective effect. The same has been seen
in a number of clinical trials (MicroHOPE,36

BENEDICT,37 IDNT,38 IRMA-II,39 RENAAL40) involving
diabetics. The present data reinforce the recommendations
to be found in current practice guidelines, which indicate
the blocking of the renin-angiotensin system to be one
of the pillars of the therapeutic strategy to be followed.

Limitations of the Study 

The present study has the advantage that it involves a
registry in which the physicians directly responsible for
the patients make and record the diagnosis of DM, record
the risk factors for any concomitant cardiovascular disease,
record the characteristics of the treatment to be followed,
and note the cardiovascular complications that arise
during follow-up. However, more than 7% of the subjects
were lost to follow-up. This may have had some influence

on the results, although it is similar to that described in
other population registries for cardiovascular diseases.

For the majority of patients, possible changes in the
therapeutic strategy were never recorded. Along with the
initial treatment provided, such changes could have
influenced the prognosis. However, this is a limitation
of nearly all registries on cardiovascular risk and disease.

It is possible that some patients may have suffered
cardiovascular complications that did not require
hospitalization, leading to the eventual undervaluation
of cardiovascular risk.

Concluding a protective action for ACEi and ARA-II
suffers from the methodological limitations associated
with making clinical observations from registries, although
a number of the clinical trials mentioned above vouch
for their effect.

Finally, mortality may have been undervalued since
patients lost to follow-up may have died. 

CONCLUSIONS 

This study, which investigates the mid-term prognosis
of diabetic patients (from a single geographical area)
with clinical cardiovascular disease (IC, CVD, or PVD),
shows that cardiovascular mortality and morbidity are
similar irrespective of the vascular area affected. The
results reveal the recurrence of atherothrombotic disease
in each subgroup to be more common in the same vascular
area. Treatment with drugs designed to block the renin-
angiotensin system (ACEi and ARA-II) was found to be
an independent predictor of improved prognosis; this
should be interpreted with caution, however, since it is
a finding associated with a patient registry rather than a
clinical trial. 

The present results highlight the importance of better
implementation of the recommendations made in clinical
guidelines, both in terms of diagnostic assessment and
therapeutic practice. 

Researchers of the Barbanza Group

J.M. Fernández-Villaverde, G. Allut-Vidal,
J. Domínguez-López, J.L. Gómez-Vázquez, V. Parga-
García, P. de Blas-Abad, C. Pastor-Benavent,
A. Fernández-Seoane, R. de la Fuente-Mariño, J. Maestro-
Saavedra,A. Ramos-González, M.J. Alvear-García, M.A.
Pérez-Llamas, M.J. Eirís-Cambre, R. Besada-Gesto,
C. de Frutos-de Marcos, M.C. Caneda-Vi-llar, J.A. Santos-
Rodríguez, M. Lado-López, V. Turrado-Tu-rrado,
L. Vaamonde-Mosquera,A. Lado-Llerena, and A. Nores-
Lorenzo. 

REFERENCES

1. González-Juanatey JR, Alegría-Ezquerra E, García-Acuña JM,

González-Maqueda I, Lozano JV. Impacto de la diabetes en las

González-Juanatey JR et al. Influence of Atherothrombosis on Prognosis of Diabetes

Rev Esp Cardiol. 2008;61(11):1168-77 1175



enfermedades cardíacas en España. Estudio CARDIOTENS

1999. Med Clin (Barc). 2001;116:686-91.

2. González-Clemente JM, Palma S, Arroyo J, Vilardell C, Caixás

A, Jiménez-Palop O, et al. ¿La diabetes mellitus es un

equivalente de riesgo coronario? Resultados de un meataanálisis

de estudios prospectivos. Rev Esp Cardiol. 2007;60:1167-76.

3. Hogan P, Dall T, Nikolov P. Economics costs of diabetes in the

United States in 2002. Diabetes Care. 2003;26:917-32.

4. Castell C, Tresserras R, Serra J, Goday A, Lloveras G, Salleras L.

Prevalence of diabetes in Catalonia (Spain): an oral glucose

tolerance test-based population study. Diabetes Res Clin Pract.

1999;43:33-40.

5. de Pablos-Velasco PL, Martínez-Martín FJ, Rodríguez-Pérez F,

Anía BJ, Losada A, Betancor P. Prevalence and determinants of

diabetes mellitus and glucose intolerance in a Canarian Caucasian

population —comparison of the 1997 ADA and the 1985 WHO

criteria. The Guía Study. Diabet Med. 2001;18:235-41.

6. Soriguer-Escofet F, Esteva I, Rojo-Martínez G, Ruiz-de-Adana S,

Catalá M, Merelo MJ, et al. Prevalence of latent autoimmune

diabetes of adults (LADA) in Southern Spain. Diabetes Res Clin

Pract. 2002;56:213-20.

7. Masiá R, Sala J, Rohlfs I, Piulats R, Manresa JM, Marrugat J.

Prevalencia de diabetes mellitus en la provincia de Girona,

España: el estudio REGICOR. Rev Esp Cardiol. 2004;57:261-4.

8. Valdés S, Rojo-Martínez G, Soriguer F. Evolución de la

prevalencia de diabetes tipo 2 en población adulta española. Med

Clin (Barc). 2007;129:352-5.

9. The Diabetes Control and Complications Trial Research Group.

The effect of intensive treatment of diabetes on the development

and progression of long-term complications in insulin-dependent

diabetes mellitus. N Engl J Med. 1993;329:977–86.

10. Stratton IM, Adler Al, Neil HA, Matthews DR, Manley SE, Cull

CA, et al. Association of glycaemia with macrovascular and

microvascular complications of type 2 diabetes (UKPDS 35):

prospective observational study. BMJ. 2000;321:405-12.

11. Hu FB, Stampfer MJ, Haffner SM, Solomon CG, Willett WC,

Manson JE. Elevated risk of cardiovascular disease prior to clinical

diagnosis of type 2 diabetes. Diabetes Care. 2002;25:1129-34.

12. Gaede P, Vedel P, Larsen N, Jensen GV, Parving HH, Pedersen

O. Multifactorial intervention and cardiovascular disease in

patients with type 2 diabetes. N Engl J Med. 2003;348:383-93.

13. Laakso M, Kuusisto J. Epidemiological evidence for the

association of hyperglycaemia and atherosclerotic vascular

disease in non-insulin dependent diabetes mellitus. Ann Med.

1996;28:415-8. 

14. Haffner SM, Lehto S, Rönnemaa T, Pyörälä K, Laakso M.

Mortality from coronary heart disease in subjects with type 2

diabetes and in non-diabetic subjects with and without prior

myocardial infarction. N Engl J Med. 1998;339:229-34.

15. Selvin E, Marinopoulos S, Berkenblit G, Rami T, Brancati FL,

Powe NR, et al. Meta-analysis: glycosylated hemoglobin and

cardiovascular disease in diabetes mellitus. Ann Intern Med.

2004;141:421-31. 

16. Laakso M. Hyperglicemia and cardiovascular disease in type 2

diabetes. Diabetes. 1999;48:937-42.

17. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et

al. Effect of potentially modificable risk factors associated with

myocardial infarction in 52 countries (the INTERHEART study):

case-control study. Lancet. 2004;364:937-52.

18. Barrett-Connor E, Khaw KT. Diabetes mellitus: an independent

risk factor for stroke? Am J Epidemiol. 1988;128:116-23.

19. Wolf PA, D’Agostino RB, Belanger AJ, Kannel WB. Probability

of stroke: a risk profile from the Framingham Study. Stroke.

1991;22:312-8.

20. Lehto S, Rönnemaa T, Pyörälä K, Laakso M. Predictors of stroke

in middle-aged patients with non-insulin-dependent diabetes.

Stroke. 1996;27:63-8.

21. Folsom AR, Rasmussen ML, Chambless LE, Howard G, Cooper

LS, Schmidt MI, et al. Prospective associations of fasting insulin,

body fat distribution, and diabetes with risk of ischemic stroke.

Diabetes Care. 1999;22:1077-83.

1176 Rev Esp Cardiol. 2008;61(11):1168-77

González-Juanatey JR et al. Influence of Atherothrombosis on Prognosis of Diabetes

22. Hiatt WR, Hoag S, Hamman RF. Effect of diagnostic criteria on

the prevalence of peripheral arterial disease. The San Luis Valley

Diabetes Study. Circulation. 1995;91:1472-9.

23. Beckman JA, Creager MA, Libby P. Diabetes and

atherosclerosis: epidemiology, pathophysiology, and

management. JAMA. 2002;287:2570-81.

24. Morrish NJ, Wang SL, Stevens LK, Fuller JH, Keen H. Mortality

and causesof death in the WHO Multinational Study of Vascular

Disease in Diabetes. Diabetologia. 2001;44 Suppl 2:14-21.

25. Dale AC, Nilsen TI, Vatten L, Midthjell K, Wiseth R. Diabetes

mellitus and risk of fatal ischaemic heart disease by gender: 18

years follow-up of 74914 individuals in the HUNT 1 Study. Eur

Heart J. 2007;28:2924-9.

26. Manzano L, Mostaza JM, Suárez C, Cairols M, Redondo R,

Valdivielso P, et al. Modificación de la estratificación del riesgo

vascular tras la determinación del índice tobillo-brazo en

pacientes sin enfermedad arterial conocida. Estudio MERITO.

Med Clin (Barc). 2007;128:241-6. 

27. Manzano L, García-Díaz JD, Gómez-Cerezo J, Mateos J, del

Valle FJ, Medina-Asensio J, et al. Valor de la determinación del

índice tobillo-brazo en pacientes de riesgo vascular sin

enfermedad aterotrombótica conocida: estudio VITAMIN. Rev

Esp Cardiol. 2006;59:647-9.

28. González-Juanatey JR, Mazón-Ramos P, Allut-Vidal G, Pérez-

Llamas M, Blanco-Rodríguez R, Pastor-Benavent MC, et al.

Control of vascular and renal risk factors in diabetic patients.

Results of the Barbanza Diabetes Eductional Programme. Eur J

Gen Pract. 2004;10:109-10.

29. Expert Committee on the Diagnosis and Clasification of Diabetes

Mellitus. American Diabetes Association: clinical practice

recommendations 2002. Diabetes Care. 2002;25 Suppl 1:1-147.

30. Muñiz J, López-Rodríguez I, Gabriel-Sánchez R, Juane R,

Montiel-Carracedo MD, López-Quintela A, et al. Evidencia de

presiones arteriales más elevadas en niños y adolescentes del

interior rural de Galicia que en otras localizaciones en España.

Rev Esp Cardiol. 1998;51:823-31.

31. Gorter PM, Visseren FLJ, Algra A, van der Graaf Y. The impact

of site and extent of clinically evident cardiovascular disease and

atherosclerotic burden on new cardiovascular events in patients

with Type 2 diabetes. The SMART study. Diabet Med.

2007;24:1352-60.

32. Becker A, Bos G, de Vegt F, Kostense PJ, Dekker JM, Nijpels G,

et al. Cardiovascular events in type 2 diabetes: comparison with

nondiabetic individuals without and with prior cardiovascular

disease. 10-year follow-up of the Hoorn Study. Eur Heart J.

2003;24:1406-13.

33. Rydén L, Standl E, Bartnik M, van den Berghe G, Betteridge J,

De Boer MJ, et al. Guidelines on diabetes, pre-diabetes, and

cardiovascular diseases. The Task Force on Diabetes and

Cardiovascular Diseases of the European Society of Cardiology

(ESC) and of the European Association for the Study of Diabetes

(EASD). Eur Heart J. 2007;9 Suppl C:3-74. 

34. American Diabetes Association. Clinical Practice

Recommendations 2007. Diabetes Care. 2007;30 Suppl 1:1-103.

35. Steg PG, Bhatt DL, Wilson PWF, D’Agostino R, Ohman EM,

Röther J, et al. One-year cardiovascular event rates in outpatients

with atherothrombosis. JAMA. 2007;297:1197-206.

36. Heart Outcomes Prevention Evaluation (HOPE) Study

Investigators. Effects of ramipril on cardiovascular and

microvascular outcomes in people with diabetes mellitus: results

of the HOPE study and MICRO-HOPE substudy. Lancet.

2000;355:253-9.

37. Ruggenenti P, Fassi A, Ilieva AP, Bruno S, Iliev IP, Brusegan V,

et al. Preventing microalbuminuria en type 2 diabetes. N Engl J

Med. 2004;351:1941-51.

38. Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis

JB, et al. Renoprotective effect of the angiotensin-receptor

antagonist irbesartan in patients with nephropathy due to type 2

diabetes. N Engl J Med. 2001;345:851-60.



39. Parving HH, Lehner H, Bröchner-Mortensen J, Gomis R,

Andersen S, Arner P, et al. The effect of irbesartan on the

development of diabetic nephropathy in patients with type 2

diabetes. N Engl J Med. 2001;345:870-8.

40. Brenner BM, Cooper ME, De Zeeuw D, Keane WF, Mitch WE,

Parving HH, et al. Effects of losartan on renal and cardiovascular

outcomes in patients with type 2 diabetes and nephropathy. N

Engl J Med. 2001;345:861-9.

González-Juanatey JR et al. Influence of Atherothrombosis on Prognosis of Diabetes

Rev Esp Cardiol. 2008;61(11):1168-77 1177


