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ABSTRACT

Introduction and objectives: Beta-blocker treatment has a class I indication, level of evidence A, in
guidelines for the treatment of heart failure, ischemic heart disease, and atrial ﬁbrillation. However,
beta-blocker use continues to be less than optimal. In this study, beta-blocker use in Spain is analyzed in
patients with heart failure, ischemic heart disease, and atrial ﬁbrillation.
Methods: Observational, epidemiologic, cross-sectional, multicenter study including 1608 patients with
heart failure, ischemic heart disease, and/or atrial ﬁbrillation, recruited in 150 healthcare centers by
cardiologists and internal medicine specialists.
Results: Cardiologists enrolled 78.6% patients and internal medicine specialists 21.4%; 25.8% were
recruited at hospital discharge and 74.2% at outpatient centers. Men accounted for 77% of the sample,
and age was 68 (12) years. Of the total, 73% had ischemic heart disease, 42% heart failure, and 36% atrial
ﬁbrillation (multiresponse variable). beta-blockers were given to 82.8% of those consulting in cardiology
compared to 71.6% of those treated in internal medicine (P<.0001). By pathology, the prescription rate
was 85.1% of patients with ischemic heart disease, 77.0% of those with heart failure, and 72.4% of those
with atrial ﬁbrillation. Cardiology prescribed signiﬁcantly more beta-blockers for ischemic heart disease
and heart failure than did internal medicine. Multivariate analysis showed that beta-blocker use
increased when the patient had ischemic heart disease, was treated by a cardiologist, and had
dyslipidemia, stroke, and/or left ventricular hypertrophy. Beta-blocker use decreased with age and with
a history of bronchospasm, asthma, bradycardia, chronic obstructive pulmonary disease, and/or
intermittent claudication.
Conclusions: There is still room for improvement in beta-blocker prescription in Spain for patients with
ischemic heart disease, heart failure, and/or atrial ﬁbrillation.
ß 2011 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L. All rights reserved.
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Cómo se usan los bloqueadores beta en España? Análisis de las limitaciones para
su uso en medicina interna y cardiologı́a: estudio CARACTER-BETA
RESUMEN

Palabras clave:
Angina estable
Fibrilación auricular
Insuﬁciencia cardiaca
Bloqueadores beta

Introducción y objetivos: El tratamiento con bloqueadores beta tiene una indicación de clase I y nivel
de evidencia A en las guı́as de tratamiento de insuﬁciencia cardiaca, cardiopatı́a isquémica y
ﬁbrilación auricular. A pesar de ello, el uso de bloqueadores beta sigue siendo inferior a lo deseable.
El objetivo principal del estudio es analizar el uso de los bloqueadores beta en España en pacientes
con cardiopatı́a isquémica, insuﬁciencia cardiaca, ﬁbrilación auricular.
Métodos: Estudio epidemiológico observacional, transversal y multicéntrico, que incluye a
1.608 pacientes con cardiopatı́a isquémica, insuﬁciencia cardiaca y/o ﬁbrilación auricular reclutados
en 150 centros sanitarios por cardiólogos y médicos internistas.
Resultados: El 78,6% de los pacientes fueron incluidos en cardiologı́a, y el 21,4%, en medicina interna; se
recogió al 25,8% en altas hospitalarias y al 74,2%, en consultas externas. El 67% eran varones. La media de
edad era 68  12 años. El 73% tenı́a cardiopatı́a isquémica; el 42%, insuﬁciencia cardiaca, y el 36%, ﬁbrilación
auricular (variable multirrespuesta). El 82,8% de los tratados en cardiologı́a recibió bloqueadores beta, frente
al 71,6% de los tratados en medicina interna (p < 0,0001). Por enfermedades, el 85,1% de los pacientes con
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cardiopatı́a isquémica, el 77% con insuﬁciencia cardiaca y el 72,4% con ﬁbrilación auricular. Cardiologı́a
prescribió signiﬁcativamente más bloqueadores beta que medicina interna en cardiopatı́a isquémica e
insuﬁciencia cardiaca. El análisis multivariable mostró que los bloqueadores beta aumentan si se padece
cardiopatı́a isquémica, se es tratado por un cardiólogo, se tiene dislipemia, accidente cerebrovascular y/o
hipertroﬁa ventricular izquierda. Disminuyen los bloqueadores beta con la edad, el broncospasmo y el asma
bronquial, la bradicardia, la enfermedad pulmonar obstructiva crónica y/o la claudicación intermitente.
Conclusiones: Todavı́a existen márgenes de mejora en la prescripción de bloqueadores beta a pacientes
con cardiopatı́a isquémica, insuﬁciencia cardiaca y/o ﬁbrilación auricular en España.
ß 2011 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Abbreviations
ACEI: angiotensin converting enzyme inhibitor
AF: atrial ﬁbrillation
BB: beta-blockers
CHF: chronic heart failure
COPD: chronic obstructive pulmonary disease

INTRODUCTION
Cardiovascular diseases constitute an important public health
problem. These severe chronic conditions, particularly ischemic
heart disease and cerebrovascular disease, are the main cause of
death in our society.1
The prevalence of some of these conditions, for example, chronic
heart failure (CHF), is continuously increasing (around 10% in the
population older than 70 years),2 affecting the quality of life and
survival of patients. The prognosis of patients with heart disease has
improved with the advances in preventing cardiovascular risk
factors and in treatments, but mortality and morbidity rates remain
very high. This is due, in part, to improper use of medication with a
proven beneﬁcial effect on cardiovascular disease in general, such as
antiplatelet agents, lipid-lowering drugs, angiotensin-converting
enzyme inhibitors (ACEIs), and beta-blockers (BBs).3,4
BB treatment has a signiﬁcant role in cardiovascular disease,
being used for years because of its anti-ischemic, antiarrhythmic,
and antihypertensive properties. The favorable effects of adrenergic blockade have been recently established in patients with heart
failure.5 The beneﬁts and clinical indications for BB use have been
clearly established in several European and American guidelines
for the diagnosis and treatment of these conditions (eg, CHF, stable
angina, atrial ﬁbrillation [AF]),6–8 and there is consensus on their
use with a class I indication, level of evidence A, in the treatment of
chronic ischemic heart disease, CHF, and AF (in this last indication,
together with nondihydropyridine calcium channel blockers).
Nonetheless, adherence to the guidelines in general and to the use
of BBs in particular remains less rigorous that would be desirable
and is very disparate between European countries.9–11
The main objective of this study is to determine the therapeutic
use of BBs for class I indications, level of evidence A (ischemic heart
disease, CHF, and/or AF) in the clinical practice of specialists
prescribing treatment for these patients. The secondary aims are to
evaluate which factors determine the use of BBs and whether there
are differences regarding the medical specialties in which these
patients are treated.

A total of 1608 consecutive patients were recruited in
150 centers from across the country. The geographic distribution
of participants by autonomous communities is shown in Figure 1.
The recruiting physicians were internal medicine specialists and
cardiologists, working in outpatient clinics and hospital wards.
Physicians were chosen from all over Spain, and participation of
the patients included by autonomous community was proportionate to the demographic weight of each community within the
total in Spain (Fig. 1). Patients were consecutively recruited and the
number that each participating physician could include was
limited to minimize the possibility of selection bias. The inclusion
criteria were the following: signed informed consent; age older
than 18 years; having been diagnosed of and treated for ischemic
heart disease, CHF, and/or AF; and attending regular follow-up
visits in an outpatient clinic or having received a hospital
discharge. With regard to the heart failure criterion, the condition
had to be in a stable phase because the indication for BBs in
unstable heart failure is class IIb, level of evidence C.
The exclusion criteria were current participation in a clinical
trial involving BBs or presence of any abnormality that could
compromise the ability to provide written informed consent for
participation and/or fulﬁll the procedures required for the study.
Among the 1608 patients initially enrolled, 1582 (98.38%)
patients were ultimately eligible for the analysis. Patients were
considered invalid for the analysis if they did not fulﬁll one or more
of the proposed selection criteria (n=17), had no record of treatment
of any kind (n=7), or were receiving more than one BB (n=2).
The study was approved by an independent ethics committee
(Ethics Committee for Clinical Research, Hospital de San Juan de
Alicante) on 28 March 2007 and was carried out in keeping with the
ethics requirements expressed in the Declaration of Helsinki.
Patients were informed before recruitment, and they received an
information form and signed an informed consent for participation
before the study was initiated. The data collected were identiﬁed
by codes, and conﬁdentiality was maintained in accordance with
Organic Law 15/1999 (13 December) for the protection of personal
data, and Royal Decree 994/1999 (11 June) regarding security
measures for computer ﬁles containing personal data.
Statistical Analysis and Sample Calculation
The main study variable was the percentage of patients who, at
the time of the visit, were receiving pharmacological treatment in
keeping with the guidelines of the European Society of Cardiology,
in particular regarding BB use (treated/untreated, indicated/not
indicated because of a contraindication).
Sample Size Calculation

METHODS
CARACTER-BETA is a multicenter, cross-sectional, observational
study, performed under the aegis of the Hypertension Section of
the Spanish Society of Cardiology and conducted in Spain.

The sample size was calculated assuming maximal uncertainty or
indifference (p=q=0.5) related to the therapeutic approach in the use
of BBs, because of the fact that precise, homogeneous data were
not available. Therefore, based on inclusion of 1800 patients in the
study, it was calculated that a precision of 2.3% would be achieved
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Figure 1. Distribution of the patients included by autonomous communities.

in estimating a percentage by a normal bilateral asymptotic
95% conﬁdence interval, assuming that the percentage would be
50% and setting the patient loss rate due to incomplete data at 10%.
Nonetheless, following a quality control process of the data obtained,
1582 patients were ultimately included in the study. Because the
premise of maximum uncertainty or indifference was not met in
the study, but instead was P=.804 and q=0.196, and assuming the
same conﬁdence interval, the degree of precision reached was
calculated at 1.96%, which was better than the initial target.

Statistical Analysis
The descriptive statistics included the distribution of frequencies, measures of central tendency, standard deviation, and
calculation of 95% conﬁdence intervals. Bivariate analysis of
categorical values was performed by comparing contingency
tables, using the x2 test with variables of a nominal type and the
Fisher exact test when appropriate. Continuous variables that met
the assumptions of normality for dichotomous variables were
analyzed with the Student t test and variables with more than
2 categories, by analysis of variance. Variables with a non-normal
distribution were analyzed with the Mann-Whitney U test and
Kruskal-Wallis test, respectively. The principal study variable, BB
use, underwent descriptive evaluation and logistic regression

analysis using the stepwise method and including all factors that
could have an inﬂuence on BB prescription. Signiﬁcance was set at
a two-tailed P value of .05.

RESULTS
A total of 1608 patients from across the country were recruited,
and 1582 (98.38%) patients fulﬁlled the selection criteria for
inclusion in the analysis. Of the patients included, 79% were from
cardiology (1244 patients vs 338 patients from internal medicine),
26% had been discharged from hospital, and 74% were from
outpatient clinics.
The baseline characteristics of the population studied are
shown in Table 1 and the baseline analytical parameters are
summarized in Table 2.
Mean age of the study patients was 67.5 (11.6) years, two-thirds
were men, and the mean body mass index was 28.35 (4.15). The
body mass index was 25 in 81.1% of patients. Mean abdominal
girth was 97.8 (13.18) cm, and 47.7% of patients had criteria
for abdominal obesity (men, >102 cm; women, >88 cm). The
prevalence of hypertension was 72.2%, diabetes mellitus 31.7%,
and dyslipidemia 62.8%.
Patients seen in cardiology were younger (66.6 [11.6] vs 70.8
[10.9] years in internal medicine; P<.0001) and there was a higher

Table 1
Demographic Characteristics of the Study Population
Cardiology

Internal medicine

P

Men, %

67

60

.0027

Age, years

66.6

70.8

<.0001

Systolic pressure, mmHg

133.8 (19.7)

138.1 (18.9)

.001

Diastolic pressure, mmHg

76.4 (11.5)

78.9 (18.9)

.0007

Heart rate, bpm

70 (13)

74 (12)

<.0001

Hypertension, %

70

81.1

<.0001

Diabetes mellitus, %

28

45.3

<.0001

Dyslipidemia, %

63.4

60.4

NS

Stroke, %

7.6

17.8

<.0001

LVH on ECG, %

42.9

47.4

.037

Intermittent claudication, %

5.8

11.8

.0003

COPD, %

9.7

12.1

.19

COPD, chronic obstructive pulmonary disease; ECG, electrocardiography; LVH, left ventricular hypertrophy.
Data expressed as the mean (standard deviation), unless otherwise indicated.
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Table 2
Baseline Laboratory Data of the Study Population
Analytic parameters

Mean (SD) range

Hematocrit, %

40.4 (5.95) 10.8-60

Hemoglobin, g/dL

14.1 (3.98) 1.2-53

Creatinine, mg/dL

1.1 (0.45) 0.1-8.7

Total cholesterol, mg/dL

189.11 (42.16) 79-346

HDLc, mg/dL

45.44 (13.45) 10-137

LDLc, mg/dL

113.76 (35.64) 24-268

Triglycerides, mg/dL

143.91 (79.44) 28-1085

Glucose, mg/dL

113.43 (37.53) 20.9-470

Glycohemoglobin, %

6.84 (1.59) 1-14.2

Sodium, mEq/L

139.86 (3.71) 105-153

Potassium, mEq/L

4.39 (0.5) 2.9-6.4

BNP, pg/mL; median (95% CI) range

77.5 (213.99-750.44) 15-6100

BNP, B-type natriuretic peptide; CI, conﬁdence interval; HDLc, high-density
lipoprotein cholesterol; LDLc, low- density lipoprotein cholesterol; SD, standard
deviation.

percentage of men (68.7% vs 59.4% in internal medicine; P<.003).
These differences were also seen according to the heart disease
under study: patients with ischemic heart disease were signiﬁcantly younger (66.8 [11.6] years vs 70.2 years for patients with
heart failure and 70.8 years for those with AF; P<.0001) and were
more often men (72.4% vs 59.6% of patients with heart failure and
56.9% of those with AF).
Echocardiography was performed in 89.8% of the study
patients, with no differences between those seen in cardiology
or in internal medicine. Mean left ventricular ejection fraction was
55% (55% in ischemic patients, 49% in those with CHF, and 55% in
patients with AF). This was an older population, in which the
prevalence of heart failure with preserved ventricular function was
notable, above all in patients consulting in internal medicine.
With respect to the patients’ habits, 23% consumed alcohol,
although only 3% of the total population (11.8% of those who drank
alcohol) admitted to drinking more than 80 mg per day. Among the
total, 15.3% were active smokers of a mean of 16.1 (9.9) cigarettes
per day, and 40.4% practiced some type of physical exercise.
Patients consulting in cardiology smoked somewhat less (15.6
[10.2] cigarettes vs 18.5 [7.9] in internal medicine) and exercised
more (44.4% vs 25.8% in internal medicine).
BB were prescribed to 85.1% of patients with ischemic heart
disease, 77% of those with CHF, and 72.4% of those with AF. In
general, patients with ischemic heart disease consulted more often
with cardiologists (74% vs 67.5% in internal medicine), whereas
internal medicine specialists treated a larger number of patients
with CHF (52.1% vs 39% in cardiology) and/or AF (40.8% vs 34.1%).
Use of BBs was similar in hospitals and in the outpatient setting
(82.3% at hospital discharge and 79.6% in outpatient clinics). However,
BB use was signiﬁcantly higher in cardiology than in internal
medicine (82.8% vs 71.6%; P<.0001). Furthermore, most cardiologists
contemplated BB use, and among patients who did not receive them,
there was a speciﬁc reason in 63.2% and in 11% it was because of
intolerance (in internal medicine, 51.8% and 10.8%, respectively).
Thus, no reason was given in 25.9% of patients who were not treated
with BBs in cardiology (37.4% in internal medicine; P=.05).

Reasons for Not Prescribing Beta-Blockers
BB were not prescribed in 19.6% of all patients: in 5.7%, it was
not considered to be indicated, in 11.7% it was not prescribed
because of a speciﬁc reason, and in 2.1%, it was indicated, but not
tolerated by the patients.

The reasons why BB treatment was not prescribed in cardiology
and internal medicine are shown in Figure 2, In internal medicine,
an ‘‘unfavorable social situation’’ was given as the main limitation
to prescribing BBs. It is worthy of note that the presence of a
respiratory disorder was more often the reason for not prescribing
BBs in cardiology than in internal medicine, despite the fact that
there is a higher prevalence of these disorders in patients treated
by internal medicine specialists. In contrast, bradycardia and
diabetes mellitus were more important reasons for not prescribing
these drugs in internal medicine than in cardiology.
Beta-Blockers in Ischemic Heart Disease
The most common condition under study was ischemic heart
disease (72.6% of patients), in which BB use was high, always
exceeding 80%. No differences in prescribing these drugs were
observed between outpatient treatment and at hospital discharge
(84.0% vs 87.9%, respectively). However, their use was more
frequent in cardiology than in internal medicine (86.3% vs 80.3%;
P<.05). The most commonly used combined regimen was a BB,
ACEI, antiplatelet agent, and lipid-lowering drug (42.1% of patients
with ischemic heart disease).
Beta-Blockers in Heart Failure
Among the patients included, 41.8% had CHF. New York Heart
Association functional class II was the most common (54.5%),
accounting for 46% of hospital admissions during the year prior to
the study. A depressed ejection fraction (left ventricular ejection
fraction <35%) was documented in 46%. Use of BBs was less intense
in patients with CHF, with no signiﬁcant variation between
outpatient prescription and hospital discharge (76.9 vs 77%).
Similar to what was seen in ischemic heart disease, CHF patients
treated in cardiology received BBs more often than patients treated
in internal medicine (81.7% vs 64.2%; P<.00005). The most
commonly used combination was a BB, ACEI/angiotensin II
receptor antagonist, antiplatelet/anticoagulant, diuretic, and
lipid-lowering drug (46.4% of CHF patients).
Beta-Blockers in Atrial Fibrillation
Among the total series, 35.5% of patients had AF. The diagnosis
of this condition had been made in the 3 years before the study
(interquartile range, 1-6 years). In 55.6%, AF was permanent, and
25.2% of patients had undergone cardioversion in the previous
2 years. Treatment with BBs was similar in both settings under
consideration (outpatient, 71.6%; hospital discharge, 74.8%) and in
both medical specialties (cardiology, 74.3%; internal medicine,
66.7%). The most commonly prescribed combination was a BB,
ACEI/angiotensin II receptor antagonist, and an anticoagulant
(23.1% of FA patients).
Other Treatment
The treatments patients received are summarized in Figure 3.
Proper use of the other drug groups is evident, such as lipidlowering drugs, antiplatelet agents, ACEI, and angiotensin II
receptor antagonists. These ﬁndings are consistent with recently
published data in Spanish registries of ischemic heart disease.12
Independent Predictors of Beta-Blocker Use
The use or not of BBs was considered the dependent
variable, and the following variables were considered explicative
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Figure 2. Reasons why beta-blockers were not indicated in patients for whom their use was considered. AV, atrioventricular; COPD, chronic obstructive pulmonary
disease.

variables: sex, age, cardiovascular diseases under study (ischemic
heart disease, CHF, and AF or atrial ﬂutter), specialty (patient
treated in cardiology/internal medicine) and various concomitant
diseases (hypertension, diabetes mellitus, dyslipidemia, stroke, left
ventricular hypertrophy, hepatic failure, second- or third-degree
atrioventricular block, history of bronchospasm and bronchial
asthma, bradycardia, hypotension, chronic obstructive pulmonary
disease [COPD] and intermittent claudication). Multiple regression
analysis was used to determine which variables were independently associated with BB use (Table 3). We entered in the model
variables showing differences between using and not using BBs as
well as variables with differences between internal medicine and
cardiology to adjust for the various baseline characteristics of the
patients in these two settings. We saw that as the age of the patient
increased, the probability of being prescribed a BB decreased, and
that the same was true for a history of respiratory conditions,
bradycardia, and intermittent claudication. In contrast, if a patient
with ischemic heart disease and/or a history of dyslipidemia,
stroke, and/or left ventricular hypertrophy consulted in cardiology,
the probability of receiving BB treatment increased. The HosmerLemeshow test indicated that the regression model had satisfactory goodness-of-ﬁt (P=.8808), ie, the degree to which the
predicted probability coincides with the observed probability.
Lastly, the ROC curve obtained with the model showed good
discrimination (P=.758).

DISCUSSION
BB use in Spain has improved over the past decade. Data from
the Spanish registries PREVESE I and II (patients with acute
myocardial infarction), 3C program (patients at discharge following an acute coronary syndrome), PRIAMHO (acute coronary

syndrome with ST segment elevation), and DESCARTES (acute
coronary syndrome without ST segment elevation) show BB use in
50% to 60% of patients with acute ischemic heart disease.13–18
Furthermore, in the more recent studies BB use is seen to increase,
as shown in Table 4, which also includes data from the
EUROASPIRE and TRECE registries.19–22 In the present study, we
observed an increase in the use of these drugs for ischemic heart
disease (more than 80% of patients) and for CHF (around 75%). The
ischemic heart disease data are in line with the overall results from
EUROASPIRE III (around 80%),19 in which the data were collected
2 years before those from the present study. The speciﬁc data for
Spain, however, were lower (around 60%).
In the present study, we found differences in BB use according
to the attending specialty (cardiology or internal medicine) and
according to the setting (hospital discharge or outpatient
treatment). Overall, BBs were used more in cardiology than in
internal medicine, whether to treat ischemic heart disease, CHF, or
AF. Although in AF the difference showed a trend similar to that of
the other 2 disease groups, it did not reach statistical signiﬁcance,
likely because of the smaller number of patients included. The
difference was, however, very evident in the treatment of heart
failure, in which 64.2% of patients treated in internal medicine
received BBs compared to 81.7% of those treated in cardiology,
with both values being lower than the BB use reported in the
recently published SHIFT study.23 A part of the treatment
differences between specialties can be explained by the differing
baseline characteristics of the patients treated in each of them.
For example, the percentage of women was higher in internal
medicine, and women received BBs less frequently than
men. Nonetheless, patients treated in internal medicine had a
higher prevalence of cardiovascular risk factors (older age and
a higher prevalence of hypertension and diabetes) and more
extracardiac manifestations of atherosclerotic disease (stroke and
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Figure 3. Other treatments received by the patients in this study. ACEI, angiotensin-converting enzyme inhibitor; ARBs, angitesin receptor blockers; CCB, calcium
channel blocker.
Table 3
Multiple Regression Analysis to Identify Variables That Independently
Explained the Use or Not of Beta-Blockers in Study Patients
Effect

OR (95% CI)

P

8.3 (2.98-23.13)

Constant
Age, years

<.0001

0.97 (0.96-0.98)

Ischemic heart disease

2.3 (1.6-3.31)

Follow-up by cardiology

.0003
<.0001

1.7 (1.24-2.34)

.001

Dyslipidemia

1.72 (1.28-2.3)

.0002

Stroke

1.64 (1.02-2.66)

.041

Left ventricular hypertrophy

1.51 (1.13-2.03)

.0051

History of bronchospasm and
bronchial asthma

0.22 (0.13-0.38)

<.0001

Bradycardia

0.28 (0.15-0.54)

COPD

0.39 (0.26-0.6)

<.0001

Intermittent claudication

0.35 (0.22-0.57)

<.0001

.0002

CI, conﬁdence interval; COPD, chronic obstructive pulmonary disease; OR, odds
ratio.
Other variables entered in the model that were not statistically signiﬁcant: diabetes
mellitus, atrial ﬁbrillation, hypertension, hypotension, heart failure, hepatic failure,
and sex.

intermittent claudication); hence, one could infer the opposite:
because they had a higher risk proﬁle, internal medicine patients
should show a greater prevalence of BB treatment than those in
cardiology. As to the setting in which patients were treated, at

discharge from hospital or on an outpatient basis, this factor had a
smaller impact on BB prescription.
It was interesting to note that the reasons for not prescribing
BBs differed between cardiology and internal medicine. One of the
stated causes, ‘‘unfavorable social situation’’, could be interpreted
as an umbrella category that would encompass various conditions.
It was found that cardiologists cite COPD more often than internal
medicine specialists as a reason for not prescribing these drugs
(38.6% vs 23.3%), whereas internists cite bradycardia more often
(30.2% vs 14.2%). Furthermore, it is worthy of note that diabetes
mellitus remains a reason for not indicating treatment in 11.6% of
patients in internal medicine and 6.3% of those in cardiology. These
differences may be explained by the type of disease: COPD is
treated more commonly in internal medicine, whereas bradycardia
is seen and treated more often in cardiology.
The matter in which there were signiﬁcant differences between
the two specialties was in the percentage of patients for whom BB
treatment was not contemplated: 25.9% in cardiology and 37.4% in
internal medicine, a statistically signiﬁcant difference on which
efforts should be focussed to improve daily clinical practice.
Multivariate analysis showed various areas in which the BB
prescription rate can be improved. A series of variables that have
been historically related to a ‘‘contraindication’’ for BB treatment
(eg, respiratory disease or intermittent claudication) are now
considered free of this contraindication (with the exception of
respiratory disease with a potential for bronchospasm). Another
variable, age, is a classic in interventional studies. In the present

Table 4
Evolution of Beta-Blocker Treatment Over the Past 15 Years in Ischemic Heart Disease Registries
PREVESE I13

EUROASPIRE I19,a

Programa 3C15

PREVESE II16

EUROASPIRE II20,a

EUROASPIRE III21,a

TRECE22

CARACTER BETAb

Year

1994

1995

1998

1998

1999

2006

2006

2008

Patients, n

1329

4863

3074

2054

5556

8966

2897

1582

Beta-blockers, %

33.3

53.7 (34.7)

37.4

45.1

63 (47)

80 (60)

64.5

80.4 (85.1)

a
b

Between parentheses, data for Spain.
Between parentheses, data for ischemic heart disease.
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study, it was reafﬁrmed that as age increased, treatment decreased,
in this case BBs, despite the published evidence on BB use in
patients of advanced age.24
The limitations of this study are those inherent to any
observational registry that does not allow a stratiﬁed adjustment
of the patients. Furthermore, there is some selection bias related to
nonrandomized recruitment of the participating medical specialists, as well as a unbalanced representation of acute phase
(at discharge) and ambulatory patients included, which could
detract from the external validity.
CONCLUSIONS
The data from this study show that the BB use for cardiovascular
diseases in which treatment with these drugs is highly recommended by scientiﬁc societies has improved in Spain with respect
to previous registries. Nevertheless, there are still signiﬁcant
differences between cardiology and internal medicine, even after
adjusting for the baseline characteristics between patients treated
in these two specialties. The reasons for not prescribing BBs differ
between cardiologists and internal medicine specialists, and there
remains a considerable number of patients in whom the use of
these drugs is not contemplated even though there is a clear
indication, particularly outside the cardiology setting. These data,
the ﬁrst obtained in a nationwide study, show that there is still
room for improvement in BB prescription in Spain, in particular for
patients with CHF or AF.
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Montero Gato, Javier Cabezón Gutiérrez, Juan Marı́a Irigoyen
Rodrı́guez, Miren Morillas Bueno, Julio Martı́nez Flores, Javier
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Juan Pérez Calvo, Fidel Sardaña Cardiel, Julio Sánchez Álvarez, Jorge
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Marı́a Gamez Martı́nez, José Marı́a Turiel Martı́nez, Inés Möller
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López, Carlos Lafuente Gormaz, Antonio Castilla Núñez, Fermı́n
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de 45 años. Estudio PRICE. Rev Esp Cardiol. 2008;61:1041–9.
3. Beaulieu MD, Blais R, Jacques A, Battista RN, Lebeau R, Brophy J. Are patients
suffering from stable angina receiving optimal medical treatment? QJM.
2001;94:301–8.
4. Komajda M, Follath F, Swedberg K, Cleland J, Aguilar JC, Cohen-Solal A, et al.;
Study Group on Diagnosis of the Working Group on Heart Failure of the
European Society of Cardiology. The EuroHeart Failure Survey programme–a
survey on the quality of care among patients with heart failure in Europe. Part 2:
treatment. Eur Heart J. 2003;24:464–74.
5. Lopez-Sendon J, Swedberg K, McMurray J, Tamargo J, Maggioni AP, Dargie H,
et al.; Task Force on Beta-Blockers of the European Society of Cardiology. Expert
consensus document on beta-adrenergic receptor blockers. Eur Heart J.
2004;25:1341–62.
6. Swedberg K, Cleland J, Dargie H, Drexler H, Follath F, Komajda M, et al.; Task
Force for the Diagnosis and Treatment of Chronic Heart Failure of the European
Society of Cardiology. Guidelines for the diagnosis and treatment of chronic
heart failure: executive summary (update 2005): The Task Force for the
Diagnosis and Treatment of Chronic Heart Failure of the European Society of
Cardiology. Eur Heart J. 2005;26:1115–40.
7. Fuster V, Ryden LE, Cannom DS, Crijns HJ, Curtis AB, Ellenbogen KA, et al.
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