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Introduction and objectives. Beta-blocker treatment 

of stable heart failure in primary care. The objective was to 

evaluate the feasibility and tolerability of uptitrating beta-

blockers in patients with stable systolic heart failure seen 

in primary care.

Methods. Before and after intervention study. The study 

was conducted in 2 primary care centers in Barcelona, 

Spain. Consecutive samples of patients with systolic 

heart failure who had not received previous beta-blocker 

treatment were recruited between April 2004 and April 

2006. Treatment was started with the lowest dose of 

bisoprolol or carvedilol and the dose was doubled every 

two weeks in the absence of contraindications. Patients 

were followed up for 6 months.

Results. The study included 88 patients (76.1% male, 

23.9% female; mean age, 64.88 years). Of these, 57.1% 

were treated with bisoprolol and 42.9% with carvedilol. 

Overall, 75.0% reached the target dose, 21.7% tolerated 

a dose lower than the target dose, and 3.3% had the 

beta-blocker withdrawn (due to bradycardia in 1.1%, 

syncope in 1.1%, and stroke in 1.1%). Adverse events 

were experienced by 70.4%, the majority of which 

(57.95%) were resolved without changing treatment. The 

most common were nausea (42.04%), asthenia (35.22%), 

and increased dyspnea (17.04%). There were significant 

improvements in functional class and ejection fraction.

Conclusions. The majority of adverse events were mild. 

Treatment was withdrawn in only a few patients and most 

reached the recommended target dose. Appropriately 

trained primary care physicians can uptitrate beta-blockers 

in heart failure patients without undue concern.
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Primary care.

Betabloqueantes en el tratamiento de la 
insuficiencia cardiaca estable en atención 
primaria

Introducción y objetivos. El objetivo es valorar la 

factibilidad y la tolerabilidad de la titulación de betablo-

queantes en insuficiencia cardiaca sistólica en atención 

primaria. 

Métodos. Estudio de intervención antes/después. El 

estudio se realizó en dos centros de atención primaria de 

Barcelona. Se incluyó mediante muestreo sucesivo, des-

de abril de 2004 hasta abril de 2006, a los pacientes con 

IC sistólica sin tratamiento betabloqueante previo. Se ini-

ció titulación con bisoprolol o carvedilol a dosis mínima, 

doblándose cada 2 semanas en ausencia de contraindi-

caciones. Seguimiento durante 6 meses. 

Resultados. Se incluyó a un total de 88 pacientes 

(76,1% hombres, 23,9% mujeres. Edad media, 64,88 

años). Al 57,1% se pautó bisoprolol y al 42,9%, carvedi-

lol. El 75% alcanzaron la dosis diana, el 21,7% toleraron 

dosis menores de la diana y en el 3,3% hubo de retirar-

se el betabloqueante (1,1% bradicardia, 1,1% síncope, 

1,1% accidente cerebrovascular). El 70,4% de los pa-

cientes presentaron acontecimientos adversos. La ma-

yoría de éstos (57,95%) se resolvieron sin cambios en el 

tratamiento. Los más frecuentes fueron: mareo (42,04%), 

astenia (35,22%) y el aumento de la disnea (17,04%). 

Hubo una mejora significativa de la clase funcional y de 

la fracción de eyección.

Conclusiones. La mayoría de los acontecimientos ad-

versos son leves. Las retiradas del tratamiento son es-

casas y la mayoría de los pacientes alcanzaron la dosis 

diana recomendada. Los médicos de atención primaria 

convenientemente formados pueden titular con seguri-

dad los BB.

Palabras clave: Tratamiento. Insuficiencia cardiaca. Be-

tabloqueantes. Atención primaria.

INTRODUCTION

Heart failure is the leading cause of 
hospitalization in individuals older than 65 years 
in Spain and the third cause of cardiovascular 
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The following inclusion criteria were used: acute 
systolic heart failure (ejection fraction [EF] <45%), 
New York Heart Association (NYHA) functional 
class II/III, age 18 to 85 years, angiotensin-
converting enzyme inhibitor (ACEI) treatment (or 
angiotensin-II receptor blockers II [ARBs] in case 
of intolerance), and previous BB therapy (at least 
1 month before inclusion in the study). All patients 
signed the informed consent to participate in the 
study.

Patients were excluded in the case of 
hospitalization, surgery, or an episode of 
cardiovascular exacerbation or instability during 
the 3 months before the study or if they had 
signs or symptoms of overload (edema, rales, 
jugular vein enlargement, ascites, or pleural 
effusion). Patients were also excluded if they had 
asthma, severe chronic obstructive pulmonary 
disease, bronchospasm, second- or third-degree 
atrioventricular block without a pacemaker, a 
moderate to severe valve condition without surgical 
correction, active myocarditis, sick sinus syndrome, 
systolic blood pressure <80 mm Hg, or heart rate 
<50 bpm.

Sample size was calculated using the percentage 
of patients who continued to tolerate BB treatment 
at 6 months from the start of dose titration. 
Assuming a prevalence of 0.5% of grade II and III 
systolic heart failure based on previous studies with 
89% treatment tolerance, the minimum sample size 
is 69 individuals plus 10% possible losses (76) for α=.05 and a capacity to detect differences >7.5%.

Sampling was performed using a systematic, 
consecutive approach. Patients who met the 
inclusion criteria were invited to participate 
regardless of whether they were seen by the primary 
care physician or the referral cardiologist.

The primary health care physicians taking part 
in the study received 4 hours of theoretical training 
on heart failure and practical workshops on BB 
dosing.

The prescribed BB (carvedilol or bisoprolol) was 
chosen by the physician who included the patient 
in the study, after consultation with the referral 
cardiologist. Dosing was initiated at minimum 
doses (1.25 mg/d bisoprolol in 1 dose or 6.25 mg/d 
carvedilol split into 2 doses) and was doubled every 
2 weeks if no adverse events related to the drug 
occurred, until the recommended target dose or the 
maximum tolerated dose was reached.

The dosing protocol recommended that if a 
patient experienced any adverse events, the dose 
should not be increased or should be decreased 
according to the severity of the effect. In the case 
of 2 consecutive visits with the same adverse event 
that required not increasing or reducing the dose, 
the maximum tolerated dose was considered to 

morbidity and mortality. The prevalence of 
this condition has risen sharply in the past few 
decades because of population aging, an increase 
in hypertension and diabetes mellitus, and the 
longer survival of patients with acute myocardial 
infarction.1

Various studies have shown a decrease in 
morbidity and mortality in heart failure with some 
beta-blockers (BB).2-4 The latest meta-analyses 
have concluded that BB treatment of 28 patients 
with acute systolic heart failure for 1 year prevents 
at least 1 death, with lower figures in the moderate 
and severe grades.5-7

Despite the evidence, however, BB use in 
clinical practice at the primary care level is low. 
This is seen in studies such as Euros-HF (The 
Euro Heart Failure Survey of the EUROHEART 
survey program)7 and IMPROVEMENT (The 
IMPROVEMENT of Heart Failure Programme),8 
which show that BB prescription by family doctors 
is very low (only 6.2% in Euros-HF to 21% in 
IMPROVEMENT would use these drugs for heart 
failure and at lower doses than needed). The recent 
SHAPE (Study Group on Heart Failure Awareness 
and Perception in Europe)9 study conducted in  
9 European countries did not find any improvement 
in this trend. In the studies cited, Spain ranked 
toward the bottom in terms of percentage of 
patients treated with BB.

This study was based on the hypothesis that 
primary health care physicians can use BB safely 
at the evidence-based recommended dose or the 
maximum tolerated dose in patients with stable 
acute systolic heart failure who meet the criteria for 
its indication. The study is similar to other studies 
in the literature, but the first in Spain in which 
uptitration was performed exclusively by primary 
health care physicians.

METHODS

Design

The study was designed as an open-label, 
prospective multicenter before/after intervention 
study. All patients were recruited between April 
2004 and April 2006 at 2 urban health care centers 
in Barcelona (Sant Martí Nord and Sant Martí 
Sud), with an assigned population of 32 357 patients 
older than 18 years of age; 7 family physicians and 
1 referral cardiologist took part in the study.

ABBREVIATIONS

BB: beta-blockers
EF: ejection fraction
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visits, the post-treatment echocardiogram (EF) and 
laboratory workup were assessed.

If any patients failed to show up for a scheduled 
visit, the physician contacted them by phone 
to determine the reason and arrange another 
appointment.

Statistical Analysis

SPSS 10.0 was used for the statistical analysis, 
and P<.05 was the significance level for the 
2-sided hypothesis test. Categorical qualitative 
variables were compared using the Pearson c2 
test for separate groups or the McNemar test for 
paired data. The Yates and Fisher corrections 
were used when the expected frequencies were 
less than 5 and 3, respectively. Quantitative 
variables are expressed as the mean values 
(SD), after applying the Kolmogorov-Smirnov 
normality test. Mean values were compared 
using the Student t test for independent or paired 
samples or the respective nonparametric tests 
(Mann-Whitney U test for independent samples 
or Wilcoxon test for paired samples) for a non-
normal distribution or qualitative variables 
measured in nominal scales. The results of the 
study were then compared to those obtained 
from other published studies, using the odds ratio 
(OR) and 95% confidence interval (CI).

RESULTS

Seven of the 22 physicians at the participating 
sites took part in the study up to 2002. A total of  
88 patients were included, 57 treated with carvedilol 
and 31 with bisoprolol. Baseline characteristics of 
the patients are summarized in Table 1.

BB treatment was maintained in 85 (>96%) 
patients, and 75% of patients reached the 
recommended target dose (10 mg/d in 1 dose for 
bisoprolol or 50 mg/d in 2 doses for carvedilol).  
A mean of 83.46% (Figure 1) achieved the target 
dose.

The mean dose achieved in patients treated with 
bisoprolol was 9.6 mg, which accounted for 96.77% 
of the recommended target dose. In the case of 
carvedilol, the mean dose was 35.6 mg, or 76.2% of 
the recommended dose, with significant differences 
favoring bisoprolol (P=.02).

Treatment was discontinued in 3 patients. In all 
of them, discontinuation occurred during the first 
weeks of treatment: 1 for symptomatic bradycardia, 
1 for stroke, and 1 for syncope. These 3 patients 
accounted for all hospitalizations and emergency 
room visits.

Regarding adverse drug-associated events, 62 (70.4%) 
patients experienced at least 1 adverse event 

have been reached and the dose was not uptitrated 
in subsequent visits. Treatment was withdrawn if 
the same adverse event persisted for 2 successive 
visits at the minimum BB dose or if side effects 
that contraindicated treatment appeared. As a last 
resort, the decision to discontinue or downtitrate 
the treatment was made by the physician who 
performed BB dosing of the patient.

A standardized case report form was used to 
record the results of the examination at each visit, 
as well as a systematic history of adverse events, 
additional tests, hospitalizations, prescribed dose, 
and discontinuation of treatment. The case report 
form was completed with appendices to standardize 
the examination and response to adverse events.

Interventions

Visit 0 (study inclusion visit): once the physician 
and cardiologist had agreed on BB prescription 
(through an interdepartmental consultation sheet, 
verbal consultation, or joint visit), the patient was 
asked for informed consent, the onset of disease 
was recorded, and a laboratory workup, ECG, and 
Doppler echocardiography were requested. Each 
subject received the patient information sheet for 
the study.

Visit 1: The inclusion and exclusion criteria were 
reassessed once the additional test results were 
available. Functional status was assessed according to 
the NYHA classification, a cardiac auscultation and 
general examination were performed, and the presence 
of ascites, edema, rales, or jugular vein enlargement 
was recorded. Blood pressure, heart rate (decubitus 
and standing), and weight were also measured. BB 
was started at minimum doses, and patients were 
instructed to phone or visit their physician if there 
were any adverse events or questions.

Visits 2 to 7: Every 2 weeks and at all visits 
up to and including week 12 from the start of 
treatment, the following were performed: a physical 
examination, assessment of NYHA functional 
class, heart rate, decubitus and standing blood 
pressure, weight, waist circumference, orthostatic 
hypotension, adherence to therapy (by tablet 
counting), drug tolerance and adverse events; the 
number of hospitalizations, emergency room visits 
or unscheduled cardiologist or family physician 
visits since the last visit was recorded. Increases 
in BB dose and decreases, discontinuation, or 
modification of the BB or other treatments related 
to heart failure were also recorded.

Visit 7 (week 17): In addition to the usual 
examination, the Doppler echocardiogram and 
laboratory workup were repeated.

Final visit (6 months after starting treatment): 
In addition to the activities included in the other 
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34 (38.64%) experienced mild adverse events that 
required no change in treatment. Adverse events 
were not observed in 26 (29.6%) patients.

Adverse events occurred most often between 
weeks 2 and 4 (Figure 1). The most common were 
dizziness, asthenia, and shortness of breath (Table 2).  
Although there were no significant differences in 
overall side effects between the two BBs, asthenia 

during the study: 3 (3.4%) had adverse events 
that required BB withdrawal, 8 (9.1%), mild 
adverse events that required BB downtitration, 
and 51 (57.9%), mild adverse events that did not 
required BB downtitration. Of these, 12 (13.6%) 
required uptitration of the diuretic dose or a 
switch to a more potent diuretic, 5 (5.7%) required 
downtitration in the ACEI or ARB doses, and  

TABLE 1. Baseline Characteristics of the Patients

 Total (n=88) Bisoprolol (n=31) Carvedilol (n=57) P

Sex    

 Men 76.1 83.9 71.9 .296

 Women 23.9 16.1 28.1 

Etiology    

 Ischemic 70.45 83.9 63.2 .034a

 Cardiomyopathy 18.2 16.1 19.3 .062

 Other 11.4 – 17.5 <.001a

NYHA functional class 

 II 76.1 83.9 71.9 .32

 III 23.9 16.1 28.1

Comorbidity 

 HT 52.3 80.6 36.8 <.001a

 Diabetes mellitus 23.9 32.2 19.3 .146

 Smoking 17 16.1 17.5 .918

 Obesity 37.5 64.5 29.8 .003a

 Hypercholesterolemia 50.1 64.5 56.1 .34

 COPD 29.5 16.1 36.8 .03a

Age, y 65.6 (8.5) 64 (7.7) 66.5 (8.8) .181

Ejection fraction, % 34.6 (6.4) 39.9 (1.8) 32.3 (6.4) .02a

Weight, kg 75.6 (10.1) 80.9 (8.4) 72.7 (9.8) .02a

Height, cm 164 (6.7) 162.4 (4.4) 164.9 (7.6) .105

Heart rate, bpm 73.9 (12.7) 73.1 (11.1) 74.4 (14.3) .649

SBP, mm Hg 134.3 (4.2) 145.7 (24.9) 128.1 (21.6) .01a

DBP, mm Hg 72.1 (13.2) 73.6 (10.1) 71.4 (9.7) .321

Waist circumference, cm 96.8 (10.7) 99.4 (11.1) 95.1 (10.3) .87

COPD indicates chronic obstructive pulmonary disease; DBP, diastolic blood pressure; HT, hypertension; NYHA, New York Heart Association; SBP, systolic blood pressure. 
a Statistically significant. 
The qualitative variables are expressed as a percentage of the total for each column. The quantitative variables are expressed as the mean (SD). The statistical significance 
analyzes the difference between 2 beta-blockers with regard to the respective variable.
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Regarding the identification of baseline 
variables that could predict which patients were 
more unlikely to achieve the target dose, logistic 
regression analysis showed that only EF was an 
independent predictor that maximum doses would 
be achieved (patients with poorer EF were less 
likely to reach the target dose).

DISCUSSION

BB therapy in patients with acute systolic 
heart failure leads to a considerable reduction 
in morbidity and mortality; however, the usage 
levels of these drugs are far from desirable. 
Various studies have provided explanations for 
the low usage, including a lack of knowledge, lack 
of experience, lack of time and resources, and 
unwarranted concern about using BB.10 Although 

and dizziness were significantly more common in 
the carvedilol group.

After 6 months of treatment, a significant 
improvement was observed in functional class, 
which dropped from a mean of 2.24 at the first visit 
to 1.56 at the last visit. Functional class improved 
in 69.3% of patients and worsened in only 3.4%. 
The improvement was significantly greater in the 
group treated with bisoprolol (Figure 2) (P<.01).

Among the other controlled variables, there 
was a significant increase in EF and weight, and 
significant decrease in heart rate and systolic and 
diastolic blood pressures. No significant differences 
were observed in the laboratory variables (Table 3).

On average, adherence to therapy (determined 
by tablet counting) was 95%, and more than 94% 
of patients presented adequate adherence at all 
visits.

TABLE 2. Total Percentage of Patients with Adverse Events (Total and According to Beta-Blocker)

 Total (n=88) Bisoprolol (n=31) Carvedilol (n=57) P

Dizziness 42 22.6 52.6 .006a

Asthenia 35.2 19.3 43.9 .022a

Dyspnea 17 19.3 15.8 .582

Gastrointestinal 12.5 6.4 15.8 .206

SOH 10.2 6.4 12.8 .212

Headache 4.5 9.7 1.7 .088

Edema 3.4                                      — 5.3 .194

Bradycardia 2.3 3.2 1.7 .658

Stroke 1.1                                      — 1.7 .458

Syncope 1.1                                      — 1.7 .458

SOH indicates symptomatic orthostatic hypotension. 
aStatistically significant. The P analyzes the statistical significance between the 2 beta-blockers and the adverse events in the respective row. 
Percentages with regard to the total of each column.
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maximum doses, additional substudies of CIBIS 
II (Cardiac Insufficiency Bisoprolol Study II) and 
US CARVEDILOL (U.S. Carvedilol Heart Failure 
Study Group)4,6 have shown that lower morbidity 
and mortality are also obtained at lower doses. 
Therefore, low-dose BBs are better than none.

If we compare this study with key published 
studies on BB tolerance in patients with heart 
failure (Table 4), statistically higher figures are 
obtained in terms of patients who reach the target 
dose and patients who maintain BB therapy. 
Withdrawal levels (3% in this study) were similar 
to those published in the meta-analysis of Ko et al,8 
which reported withdrawal in 3.6% of patients who 
started treatment.

There are many reasons why this study achieved 
superior and statistically significant results 
than most in terms of tolerance and target dose 
achievement. Patients were initially recruited from 
primary care and were, in principle, more stable 
and in a better functional class than those treated 
in the hospital setting or heart failure units. The 
patients showed no signs of decompensation, 
edema, ascites, or rales at the start of dosing and 
had been stable for at least 3 months. In principle, 
the primary care physician would be able to initiate 
dosing among such patients. In all studies with 
which our study showed no significant differences—
BISEX (Bisoprolol Experience Investigators),11 
GESICA (Grupo de Estudio de la Sobrevida de la 
Insuficiencia Cardiaca en Argentina [Study Group 
for Heart Failure Survival in Argentina]),12 ENH 
(Experience Nurse Heart Failure)13—, dose titration 
was also performed using predefined charts for 
starting doses, dose increases, actions in case of 
adverse events, and clinical variables to be recorded 
at each visit, and all participating professionals 
attended preliminary training meetings on the 
subject. An Italian study by Maggioni et al,14 

many clinical practice guidelines for heart failure 
currently recommend that BB dose titration be 
handled by specialized care units, recent meta-
analyses show that BB are well tolerated when 
dosed carefully, even in cases of severe heart failure 
and in older patients.8

Even though BB dosing is not excessively 
problematic, close, frequent patient follow-up is 
recommended, particularly during the first few 
weeks. The family physician is accustomed to using 
BB for other conditions, such as ischemic heart 
disease, in which maximum coverage is achieved.

The present study (88 patients, no follow-up 
losses) shows that careful dose titration, predefined 
titration charts, and monitoring for side effects 
allow more than 95% of patients to continue 
treatment past 6 months and 75% to achieve the 
evidence-based recommended dose. Patients who 
do not achieve the target dose are maintained at 
doses between 25% and 75% of the recommended 
dose, an issue of huge importance because, 
although morbidity and mortality were reduced at 

TABLE 3. Clinical and Laboratory Variables  

at the Start and End of the Study

 Baseline Visit Last Visit P

EF, % 34.6 (6.4) 46.8 (13.3) <.01a

SBP, mm Hg 134.3 (24.2) 123.1 (14.8) <.01a

DBP, mm Hg 72.1 (9.8) 71.8 (8) .02a

HR, min 73.9 (13.2) 61.8) <.01a

Weight, kg 75.6 (10.1) 76.6 (10.5) <.01a

Waist circumference, cm 96.7 (10.7) 97.3 (11) .6

Baseline glucose, mg/dL 108.6 (17.6) 107.7 (24.8) .08

Potassium, mEq/L 4.5 (0.5) 4.6 (0.3) .23

Sodium, mEq/L 140.7 (2.8) 141.63 (2.1) .12

Creatinine, mg/dL 1.1 (0.3) 1.1 (0.3) .34

DBP indicates diastolic blood pressure; EF, ejection fraction; HR, heart rate; SBP, 
systolic blood pressure.

TABLE 4. Characteristics of the Main Studies on Beta-Blocker Tolerance in Systolic Heart Failure

Study No. Tolerance, Withdrawals, BB % of Dose Patients Age, y NYHA EF, % Adverse 

  % %   Attained,  Who Achieved  III/IV %  Effects, 

     Mean Target Dose, %     %

CASA II 145 80 20 C 65.6 58 74.3 32.3 NI 48

GESICA 316 93.3 6.6 C 78 47.7 65 50.9 28 52.2

BISEX 328 83 17 B 72 48 63 47.2 NI NI

ENH 70 96 4 C 82 71 65.2 25 NI 42

BISOCOR 334 90 10 B 85 64 64 43.7 29 22.4

CIBIS II 1327 83.4 14.6 B 85 42.5 61 100 27.5 NI

US CARVEDILOL 696 89 11 C 90.1 NI 58 46.2 23 48

COPERNICUS 1156 85.2 14.8 C NI 60 63 100 NI 39

Galatius et al16 87 60 40 B/C 31 3 70.2 30 NI NI

B indicates bisoprolol; BB, beta-blockers; C, carvedilol; EF, ejection fraction; NI, not indicated.
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by 8 weeks, 79.5% by 10 weeks, and 85.2% by  
12 weeks. 

Although the aim of the present study, based 
on its design and sample size, was not to compare 
carvedilol and bisoprolol, some differences were 
observed and obviously can only be used to suggest 
working hypotheses for future studies. For instance, 
patients treated with bisoprolol were more likely to 
achieve the maximum recommended dose, attain a 
higher mean dose, and have a statistically greater 
improvement in functional class. There were no 
differences in the percentage of adverse events, 
even though such events were more common in 
the first few weeks among patients treated with 
carvedilol, in whom asthenia and dizziness were 
also significantly more common. These differences 
could be explained by the lack of randomization. 
In fact, significant differences were seen in the 
patients’ baseline characteristics: patients treated 
with carvedilol had an initially lower EF and 
systolic blood pressure, which could explain the 
poorer tolerance and higher incidence of adverse 
effects such as asthenia and dizziness.

In terms of limitations, the study was a 
prospective, observational study in which, owing 
to the characteristics of the primary endpoint, 
patients could not be randomized because the 
scientific evidence makes BB comparison to 
placebo inadmissible and unethical. This means 
that conclusions regarding secondary endpoints 
such as adverse events are not irrefutable even 
though they are virtually identical to the results of 
the main placebo-controlled studies and various 
meta-analyses. Some bias in the selection of more 
compliant patients by the physicians taking part 
in this study cannot be excluded. In addition, 
echocardiograms were not analyzed by a core 
laboratory, although each patient underwent the 
baseline and final echocardiography examinations 
at the same site. Lastly, participating doctors were 
highly motivated to achieve the expected results, an 
aspect which merely underscores the importance of 
motivation and dedication in achieving BB doses 
and beneficial effects in most patients.

CONCLUSIONS

Most BB-related adverse effects are mild, resolve 
with no need to change the treatment, and occur in 
the first few weeks. Only 3.4% of patients required 
withdrawal of treatment, and 75% of patients 
achieved the recommended target dose.

Based on the results of our study, the family 
physician, if adequately trained and motivated, 
can safely use BB in patients with stable heart 
failure, following consultation with the referral 
cardiologist.

which included 3091 patients from 197 sites and 
used predefined treatment charts that included 
actions for side effects and were distributed among 
professionals, showed BB coverage increases from 
25% to 58% and mean doses above 70% of the 
recommended target dose.

It is worth noting, however, that our study 
presented the highest percentage of patients 
with adverse events, despite having maximum 
percentages of tolerance. The explanation is 
simple, since systematic, standardized recording of 
all adverse events (even those not reported by the 
patient) on the case report form was performed 
at each visit. If we limit ourselves only to adverse 
events that led to changes or withdrawal of therapy, 
the number of patients affected would be around 
32%, a figure more consistent with that of the other 
studies.

As in other published studies, adverse events 
occurred in the first few weeks of treatment, 
when early hemodynamic adaptation (significant 
reductions in heart rate and blood pressure such as 
those observed in this study) takes place. In these 
early weeks, monitoring should be close and able 
to resolve adverse events using treatment protocols 
that minimize treatment withdrawals. It should 
also be taken into account, as an explanation of the 
results for Figure 1, that adverse events decrease 
over time because patients selected for their good 
response to treatment during the first few weeks 
predominate by the end of follow-up.

In this study, a significant improvement was 
observed in the functional parameters, whether 
EF (mean increase, 12.5%) or functional class. 
A significant improvement was also seen in the 
functional class, from a mean of 2.24 at the first 
visit to 1.56 at the last; functional class improved 
in 69.3% of patients and worsened in only 3.4%. 
These data are also consistent with those obtained 
in most published studies: the GESICA14 study, 
for example, reported an improvement in baseline 
functional stage in 48% of patients, the CASA II 
(Carvedilol Safety Assessment II)15 study obtained 
an initial mean decrease in functional class from 
2.2 to 1.8, and the BISEX13 study described a 
reduction from 2.4 to 1.8. Even the study reporting 
the poorest tolerance (Galatius et al16) found 
that patients able to tolerate BB had a significant 
improvement in functional class, although, as 
already mentioned repeatedly, patients sometimes 
experience a temporary deterioration in the first 
few weeks that is alleviated with appropriate 
measures. The improvement in functional class is 
usually attained before the final dose is reached. 
In this study, 59.1% of patients had achieved the 
functional class they presented at the end of the 
study by 6 weeks after the start of treatment, 64.8% 
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