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ABSTRACT* 
Objective: To evaluate beta blocker persistence six 
months after beta-blocker initiation or dose titration 
in heart failure (HF) patients with COPD compared 
to those without COPD. Secondary objectives 
included comparison of beta-blocker dose achieved, 
changes in left ventricular ejection fraction (LVEF) 
and incidence of hospitalizations or emergency 
department (ED) visits during follow-up. 
Methods: We conducted a matched, retrospective, 
cohort study including 86 patients with COPD plus 
concomitant HF (LVEF ≤40%) and 137 patients with 
HF alone. All patients were followed in an outpatient 
HF clinic. Eligible patients had a documented LVEF 
≤40% and were initiated or titrated on a beta-
blocker in the HF clinic. Patients were matched 
based on LVEF (categorized as ≤ 20% or 21-40%), 
gender, and age (> or ≤70 years). The primary 
outcome was beta blocker persistence at 6 months. 
Secondary outcomes were dose achieved, LVEF, 
and incidence of hospitalizations or ED visits.  
Results: There were no differences between the 
COPD and non-COPD groups in beta-blocker 
persistence at six-month follow-up (94.2% vs. 
93.4% respectively, adjusted p=0.842). The 
proportion of patients who achieved a daily 
metoprolol dose equivalent of at least 100 mg was 
similar between the groups (adjusted p=0.188). The 
percent of patients with at least one ED visit or 
hospitalization in the six-month post-titration period 
was substantial but similar between the groups 
(53.5% and 48.2% for COPD and non-COPD 
patients, respectively, adjusted p=0.169).  
Conclusion: Our results support the use of beta-
blockers in the population of heart failure patients 
with COPD and without reactive airway disease. 
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TRATAMIENTO CON BETABLOQUEANTES 
EN PACIENTES CON DISFUNCIÓN 
SISTÓLICA VENTRICULAR IZQUIERDA Y 
ENFERMEDAD PULMONAR 
OBSTRUCTIVA CRÓNICA EN MEDIO 
AMBULATORIO 
 
RESUMEN 
Objetivo: Evaluar la persistencia de los beta 
bloqueantes seis meses después de su iniciación o 
ajuste de dosis en pacientes con fallo cardíaco (FC) 
con EPOC comparados con los que no tienen 
EPOC. Los objetivos secundarios incluían la 
comparación de la dosis de beta bloqueante 
alcanzada, los cambios en la facción eyectada 
ventricular izquierda (FEVI) y la incidencia de 
hospitalizaciones y visitas a urgencias durante el 
periodo de seguimiento. 
Métodos: Condujimos un estudio de cohorte 
emparejada, retrospectivo que incluyó a 86 
pacientes con EPOC concomitante de FC 
(FEVI≤40%)) y 137 pacientes con sólo FC. Todos 
los pacientes fueron seguidos en una clínica 
ambulatoria de FC. Los pacientes elegibles tenían 
una FEVI≤40% y habían iniciado o ajustado los 
beta bloqueantes en la clínica de FC. Los pacientes 
se emparejaron en función de la FEVI 
(categorizados como ≤ 20% o 21-40%), género y 
edad  (> or ≤70 años). El resultado primario era la 
persistencia del beta bloqueante a los 6 meses. Los 
resultados secundarios eran la dosis alcanzada, la 
FEVI y la incidencia de hospitalizaciones o visitas 
a urgencias. 
Resultados: No hubo diferencias entre los grupos 
de pacientes con EPOC y sin EPOC en la 
persistencia de beta bloqueantes a los seis meses de 
seguimiento (94.2% vs. 93.4% respectivamente, 
ajustado p=0.842). La proporción de pacientes que 
alcanzaron una dosis equivalente de metoprolol de 
al menos 100 mg fue similar entre los grupos 
(adjusted p=0.188). El porcentaje de pacientes con 
al menos una visita u hospitalización en los seis 
meses después del periodo de ajuste fue sustancial 
pero similar entre los dos grupos (53.5% y 48.2% 
para pacientes EPOC y no-EPOC, respectivamente, 
ajustado p=0.169). 
Conclusión: Nuestros resultados apoyan el uso de 
beta bloqueantes en la población de pacientes con 
fallo cardiaco con EPOC y sin enfermedad aérea 
reactiva. 
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INTRODUCTION 

Current American College of Cardiology/American 
Heart Association (ACC/AHA) guidelines and Heart 
Failure Society of America guidelines for 
management of chronic heart failure (HF) 
recommend angiotensin converting enzyme (ACE) 
inhibitors, beta-blockers, and aldosterone 
antagonists for those patients with persistent 
ejection fraction <35-40% and Stage C or D heart 
failure.1,2 Randomized, placebo-controlled clinical 
trials with all three classes of these medications 
have shown substantial reductions in morbidity and 
mortality in HF patients.1-6 

Although beta-blockers have been shown to 
significantly reduce mortality, improve myocardial 
contractility, and reverse cardiac dilation in HF 
patients, they are not consistently used in HF 
patients with concomitant chronic obstructive 
pulmonary disease (COPD).7-9 Estimates of the 
prevalence of COPD in patients with known chronic 
HF range from 23% to 39%.10-11 Beta-blockers 
antagonize beta-2 receptors in lung airways, 
inhibiting bronchodilation and potentially causing 
bronchoconstriction. Initial clinical trials evaluating 
beta-blocker use in HF excluded patients with any 
lung disease, including COPD.8-11 One study in 
patients with irreversible lung disease reported 
negative effects on lung function, but the 
investigators initiated beta-blockers at target or 
near-target doses without a titration period.12 Based 
on this knowledge, healthcare providers may 
hesitate to prescribe beta-blockers in HF patients 
with COPD for fear of exacerbating their lung 
disease.7-15 Although there is limited data on the 
rate of beta-blocker prescribing in this population, 
one study reported only 18 out of 56 (32%) patients 
identified as having COPD and HF were currently 
prescribed a beta-blocker.7 A more recent 
retrospective cohort study reported beta-blocker 
prescribing rates to be similar in COPD patients 
compared to non-COPD HF patients (86.3% vs. 
87.6% respectively).16 Neither study compared the 
characteristics of the COPD patients prescribed a 
beta-blocker to those that were not. Cardioselective 
beta-blockers, such as atenolol, metoprolol and 
bisoprolol act primarily on beta-1 receptors, 
although this selectivity wanes at higher doses.8,9 
Non-selective beta-blockers such as carvedilol 
inhibit beta-2 receptors at all doses.8-10  

A recent meta-analysis evaluated the effect of 
cardioselective beta-blockers on patients with lung 
disease, including COPD, with therapy ranging from 
2 days to 12 weeks.17 The authors concluded that 
cardioselective beta-blockers, given as a single 
dose or for longer durations, produced no change in 
lung function.17 

Three studies have reported on the use of beta-
blockers in HF patients with concomitant COPD. In 
a prospective study, the majority (84%) of HF 
patients with COPD (n=31) tolerated carvedilol for 
at least six months without reducing their 
spirometry-determined lung function.18 These 
authors also reported improvements in left 
ventricular end-diastolic diameter, left ventricular 
end-systolic diameter, and fractional shortening in 
patients that remained on carvedilol at follow-up.18 
However, the small sample size, open-label design, 
and inpatient setting limit this study’s application. In 
a retrospective study, 124 patients with HF and 
COPD were initiated on a beta-blocker (bisoprolol, 
atenolol, or carvedilol). A large majority (84%) 
continued to take the beta-blocker after one-year 
without a reduction in spirometry-determined lung 
function.14 However, these investigators did not 
evaluate cardiac function, hospitalizations, or 
emergency department (ED) visits after beta-
blocker initiation. Another retrospective evaluation 
reported no difference in beta-blocker prescribing or 
incidence of death or hospitalization after beta-
blocker initiation between ambulatory HF patients 
with (n=73) and without (n=113) COPD.16 
Unfortunately, this study did not evaluate changes 
in cardiac function after initiation.  

Due to the paucity of comprehensive information 
regarding the clinical outcomes of the use of beta-
blocker therapy in HF patients with COPD, this 
investigation was undertaken to assess beta-
blocker persistence, cardiac function, and 
healthcare utilization after beta-blocker initiation. 
These outcomes were compared between HF 
patients with and without COPD who were initiated 
on beta-blocker therapy in a multidisciplinary 
outpatient HF clinic. The information derived from 
this study may assist healthcare providers in their 
deliberations over the use of beta-blocker therapy in 
HF patients with COPD. 

 
METHODS  

Setting 

This study was conducted at Kaiser Permanente 
Colorado (KPCO), a group model health 
maintenance organization that provides non-profit 
healthcare services to over 470,000 members at 18 
medical offices in the Denver-Boulder metropolitan 
area. The KPCO Heart Failure Clinic was 
established on September 10, 2001 for the purpose 
of initiating, monitoring, and overall management of 
the medications of patients with a left ventricular 
ejection fraction (LVEF) ≤40%. Medications utilized 
in this population include vasodilators (angiotensin-
converting enzyme inhibitors, angiotensin II receptor 
blockers, or hydralazine and nitrates), beta-
blockers, spironolactone, diuretics, and digoxin 
when appropriate. The clinic is staffed on a rotating 
basis by 8 cardiologists, 4 registered nurses, and a 
clinical pharmacy specialist. Patients are monitored 
closely in clinic and by telephone to assess 
tolerance and adherence to medications. At the time 
of this study, the beta-blockers utilized in this clinic 
included metroprolol tartrate, atenolol, and 
carvedilol (see Table 2). This study was reviewed 
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and approved by the KPCO Institutional Review 
Board. 

Study Design 

This was a matched, retrospective cohort analysis. 
Patient outcomes were assessed six months after 
completion of beta-blocker titration to target or 
maximum tolerated dose (completion of HF clinic 
enrollment). Information on patient eligibility, 
characteristics, and study outcomes were obtained 
from manual review of eligible patients’ electronic 
medical records. Medical claims were examined for 
diagnoses recorded during ED visits and inpatient 
hospitalizations that occurred during or following 
beta-blocker titration. Cases were HF patients with 
a physician-confirmed COPD diagnosis. Potential 
control HF patients were matched to cases up to 2:1 
according to LVEF (categorized as < or = 20% & 
21-40%), gender, and age (> & < or = 70 years).  

Study Population 

All adult KPCO members enrolled in the KPCO 
Heart Failure clinic were assessed for eligibility via 
chart review. Inclusion criteria were: (1) a LVEF 
<40%; (2) initiated or titrated on a beta-blocker in 
the HF clinic between September 10, 2001 and 
September 1, 2003; and (3) at least two 
documented visits to the HF clinic. Heart failure 
patients with potential COPD were excluded if (1) 
the diagnosis was not confirmed by spirometry or a 
physician or (2) the patient had only a reactive 
component to his or her lung disease according to 
pulmonary function testing. At the time of enrollment 
in the HF clinic, patients began titration to a target 
metoprolol equivalent dose of 200 mg or their 
maximum tolerated dose. 

Outcomes 

The primary outcome was beta-blocker persistence 
six months after beta-blocker initiation or dose 
titration (HF clinic enrollment). Persistence and not 
adherence was utilized as the primary outcome 
since persistence is a more robust indicator of 
therapy continuation. Accurate assessment of 
adherence was precluded by the small and variable 
doses used during dose titration. Persistence was 
defined by identifying the medication fill most 
proximal to the 6-month follow-up date (=6 months 
after completion of dose-titration and discharge from 
HF clinic) and determining if that fill provided an 
adequate days supply of medication to carry 
through to that date. Secondary outcomes included 
highest beta-blocker dose achieved, changes in 
LVEF from HF clinic enrollment (baseline) to the 
end of the follow-up period, and percent of patients 
with at least one hospitalization stay or ED visit 
during the follow-up period. In addition, COPD-
related therapies and reasons for beta-blocker 
discontinuation, where applicable, were tabulated. 

Analysis 

Based upon an anticipated 90% beta-blocker 
persistence rate in the COPD group, an absolute 
difference of 11% in the rates could be detected in 
this patient population with 80% power. 
Characteristics abstracted during medical record 
review included patient age, New York Heart 
Association (NYHA) classification, LVEF, COPD 

severity, and COPD-related therapies (where 
applicable) at the time of HF clinic enrollment. 
Additionally, information on gender, HF etiology, 
presence of diabetes and/or hypertension, beta-
blocker initiated, and presence of an inpatient 
hospitalization or ED visit during the six months 
prior to HF clinic enrollment were collected. The 
LVEFs were determined by echocardiography, left 
ventriculography, stress test, or multiple gated 
acquisition scan or MUGA. In addition, beta-blocker 
persistence, dose, and presence of a hospitalization 
or ED visit during the six-month follow-up were 
recorded. Baseline COPD severity was categorized 
as mild, moderate, severe, or very severe based 
upon pulmonary function testing, when available, 
and according to COPD GOLD Guidelines.19 
Follow-up LVEFs were obtained by 
echocardiography between six and twelve months 
after completion of beta-blocker titration, and were 
compared to the baseline measurements so as to 
categorize a patient’s LVEF as worsened, 
unchanged, or improved. Beta-blocker doses were 
converted to metoprolol equivalent doses based on 
comparative studies between metoprolol, atenolol,20 
and carvedilol.21 Claims for ED visits and 
hospitalizations were examined to determine the 
presence of HF- and COPD-related diagnoses 
recorded during the ED visit/hospitalization. 

Patient characteristics were reported as means with 
standard deviations for interval- and ratio-level 
variables and percentages for nominal- and ordinal-
level variables. Baseline characteristics and primary 
and secondary outcomes between cases and 
controls were compared using conditional logistic 
regression with adjustment for the matching 
variables (baseline LVEF, gender, and age). 
Multivariate outcome analyses included adjustments 
for the matching variables and characteristics with 
between-group differences that achieved a p<0.2 in 
the univariate analyses (i.e., NYHA class, 
hypertension status). Multivariate analysis of the 
hospitalization/ED visit outcome included 
adjustments for the matching variables, NYHA 
class, hypertension status, and baseline 
hospitalization/ED utilization. To ascertain if COPD 
patients without baseline spirometry were possibly 
misclassified and, thus, impacted the results, 
sensitivity analysis was conducted by removing 
such patients (n=26) and their matched controls 
(n=41) and re-performing the outcomes analyses. 
The alpha was set at 0.05. Analyses were 
performed with SAS v9.1.3 (Cary, NC). 
 
RESULTS  

A total of 654 patients were enrolled in the KPCO 
HF Clinic between September 1, 2001 and 
September 1, 2003. Patients were excluded from 
the study for: no beta-blocker initiation or dose 
titration in the HF clinic (n=107), <2 HF clinic visits 
(n=76), or LVEF >40% (n=18) (Figure 1). Of the 
remaining 453 patients, 122 had a COPD diagnosis. 
However, 33 were excluded because the COPD 
diagnosis was not confirmed (n=20) or spirometry 
indicated only reactive airway disease (n=13). Thus, 
89 and 331 patients with and without COPD, 
respectively, were available for matching, and 86 
COPD patients were matched to 137 patients 
without COPD.  
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Figure 1: Patient Dispositions 

 
Table 1: Baseline Characteristics by Study Group 

Characteristic COPD  
n=86 

Non-COPD  
n=137 P-value 

Mean Age (SD) 69.1 (8.4) 68.3 (9.3) 0.969 
Male (n, %) 63 (73%) 92 (67%) 0.506 
Ischemic Etiology (n, %) 60 (71%) 87 (64%) 0.520 
Diabetes (n, %) 31 (36%) 50 (36%) 0.841 
Hypertension (n, %) 51 (59%) 69 (50%) 0.403 
ACE or ARB Use (n, %) 79 (92%) 128 (93%) 0.885 
Diuretic Use (n, %) 61 (71%) 89 (65%) 0.150 
Spironolactone (n, %) 39 (45%) 52 (38%) 0.407 
Digoxin (n, %) 45 (52%) 65 (47%) 0.682 
NYHA Class (n, %) 
        I 
       II 
      III or IV 
      Unknown 

 
5 (5.8%) 

36 (41.9%) 
42 (48.8%) 

3 (3.5%) 

 
22 (16.1%) 
62 (45.3%) 
49 (35.8%) 

4 (2.9%) 

0.014 

LVEF (n, %) 
     <10% 
      11-20% 
      21-30% 
      31-40% 

 
2 (2%) 

21 (24%) 
40 (47%) 
23 (27%) 

 
2 (1%) 

41 (30%) 
62 (45%) 
32 (23%) 

0.961 

At least one ED visit or 
hospitalization in the 6 months 
prior to heart failure clinic 
enrollment 

55 (64.0%) 84 (61.3%) 

0.763 

COPD Severity (n, %) 
     Mild 
     Moderate 
     Severe  
     Very severe 
     Unknown 

 
6 (7%) 

31 (36%) 
15 (17%) 

8 (9%) 
26 (30%) 

  

ACE - Angiotensin converting enzyme, ARB - Angiotensin II receptor blocker, COPD - Chronic obstructive 
pulmonary disease, ED – emergency department, LVEF – Left ventricular ejection fraction, NYHA – New York Heart 
Association  
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Table 2: Outcomes by Group Six-Months after Heart Failure Clinic Enrollment 

 COPD  
n=86  

Non-COPD  
n=137  P-value1 Adjusted P-value2 

Beta-blocker persistence 81 (94.2%) 128 (93.4%) 0.463 0.842 
Beta-blocker agent      
     Metoprolol  75 (87.2%) 111 (81.0%) 0.208 0.228 
     Atenolol  4 (4.7%) 6 (4.4%) 0.803 0.793 
     Carvedilol   2 (2.3%) 11 (8.0%) 0.227 0.435 
     None 5 (5.8%) 9 (6.6%) 0.463 0.842 
Achieved >100 mg/day of metoprolol 
equivalent dose  

44 (51.2%) 88 (64.2%) 0.163 0.188 

LVEF category change among those 
patients with both a baseline and 
follow-up measure  
     Worsened 
     Unchanged 
     Improved  

 
 

n=50 
5 (10.0%) 
7 (14.0%) 

38 (76.0%) 

 
 

n=73 
6 (8.2%) 

25 (34.2%) 
42 (57.5%) 

 
 
 

0.585 
0.028 
0.017 

 
 
 

0.449 
0.040 
0.024 

Patients with at least one ED visit 
OR hospitalization  

46 (53.5%) 66 (48.2%) 0.202 0.1693 

1  P-values controlling for matching variables (age, sex, baseline ejection fraction). 
2  P-values adjusted for matching variables and HTN and baseline NYHA class. 
3  P-values adjusted for matching variables, HTN, baseline NYHA class, and baseline hospitalization/ED visit 
ED – emergency department, HF – heart failure, HTN – hypertension status, LVEF – Left ventricular ejection fraction, SD 
– standard deviation 

 
Table 3.  Proportion of Patients Utilizing COPD Drug or Oxygen Therapy 

Therapy 
N, % with at least one outpatient 
purchase during 6 months prior to HF 
Clinic enrollment 

N, % with at least one outpatient 
purchase during 6 months after beta-
blocker titration 

P-value 

   Albuterol 47 (55%) 35 (41%)1 0.023 
   Ipratropium 28 (33%) 22 (26%)2 0.157 
   Corticosteroid 27 (31%) 15 (17%)3 0.008 
   Oxygen 40 (47%) 43 (50%)4 0.250 
1  27 of 47 (58%) patients who were receiving albuterol at baseline were persistent with it in the follow-up period.  
2  16 of 28 (57%) patients who were receiving ipratropium at baseline were persistent with it in the follow-up period 
3  12 (44%) patients who were receiving corticosteroid at baseline were persistent with it in the follow-up period 
4  40 (100%) patients who were receiving oxygen at baseline (n=40) were persistent with it in the follow-up period 

 
Both groups were elderly and predominantly male, 
had an ischemic HF etiology, and were using an 
ACE inhibitor or angiotensin II receptor blocker at 
baseline (Table 1). Patients with COPD were more 
likely to have a higher (i.e., more severe) NYHA 
classification compared to the non-COPD cohort 
(p=0.014). There were no differences between 
groups in proportion of patients with an ED visit or 
hospitalization in the six months prior to beta-
blocker initiation. Of the 55 COPD patients with a 
baseline ED visit/hospitalization, 44% (n=24) and 
35% (n=19) had at least 1 COPD- and HF-related 
diagnosis recorded respectively, with that event, 
including 7 patients with both diagnoses recorded. 
Of the 84 non-COPD patients with a baseline ED 
visit/hospitalization, 58% (n=49) had at least 1 HF-
related diagnosis recorded.  

With adjustment for the matching variables, NYHA 
class, and hypertension status, the groups did not 
differ in the percentages of patients persistent with a 
beta-blocker at the six-month follow-up (adjusted 
p=0.842) or in who achieved a total daily metoprolol 
dose equivalent of at least 100 mg (adjusted 
p=0.188) (Table 2). Among COPD patients who did 
not persist (n=5), their COPD severity was rated as 
“Moderate” (n=4) or and “Unknown” (n=1). Among 
those patients with both baseline and follow-up 
measurements (n=50 and n=73 for COPD and non-
COPD patients, respectively), the majority of 

patients in both groups demonstrated an improved 
ejection fraction; however, a higher percent of 
COPD patients demonstrated improvement (76% 
and 58% in the COPD and non-COPD groups, 
respectively; adjusted p=0.024).  

The proportion of patients with at least 1 ED visit or 
hospitalization in the six-month post-titration period 
was substantial but similar between the groups 
(54% and 48% for the COPD and non-COPD 
patients, respectively, adjusted p=0.169). Of the 46 
COPD patients with a follow-up ED 
visit/hospitalization, 40% (n=18) and 50% (n=23) 
had at least 1 COPD- and/or HF-related diagnosis 
recorded (7 of these patients had both a COPD- 
and HF-related diagnosis recorded). Of the 66 non-
COPD patients with a follow-up ED 
visit/hospitalization, 38% (n=25) had at least 1 HF-
related diagnosis recorded in the ED/hospital.  

In the sensitivity analysis where COPD patients 
without baseline spirometry plus their matched 
controls were removed, similar outcomes were 
found. There were equivalent proportions of patients 
persistent with a beta-blocker (93% and 94% of 
COPD and non-COPD patients, respectively, 
adjusted p=0.479), achieving a total daily metoprolol 
dose equivalent of > 100 mg (55% and 65% of 
COPD and non-COPD patients, respectively, 
adjusted p=0.282), and experiencing a follow-up ED 
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visit/hospitalization (58% and 47% of COPD and 
non-COPD patients, respectively, adjusted 
p=0.158). Nevertheless, COPD patients were more 
likely to have had an improvement in their LVEF 
(80% and 58% of COPD and non-COPD patients, 
respectively, adjusted p=0.031). 

Among all COPD patients, utilization of COPD 
medications did not increase after beta blocker 
titration was completed compared to before beta-
blocker initiation. Specifically, utilization of albuterol 
and inhaled corticosteroids actually decreased as 
evidenced by reductions in the proportion of 
patients who filled at least one prescription for one 
of these medications in the follow-up compared to 
the pre-HF Clinic period (55% to 41%, p=0.023 for 
albuterol, and 31% to 17% p=0.008 for inhaled 
corticosteroids, Table 3). Ipratroprium and oxygen 
use did not change significantly. Few patients in 
either group discontinued beta-blocker therapy 
during the follow-up period (6% and 7% of COPD 
and non-COPD patients, respectively) (Table 4). 
The most common reason for discontinuation was 
bradycardia. 

 
Table 4.  Reasons for Beta-Blocker Discontinuation by 
Study Group1 
Reason COPD 

(n=5) 
Non-COPD 

(n=9) 
Bradycardia 2 (2.3%) 3 (2.2%) 
Wheezing 0 1 (0.7%) 
Death  2 (2.3%) 1 (0.7%) 
Hypotension 1 (1.1%) 2 (1.5%) 
Patient refusal 0 1 (0.7%) 
Hospice entry 0 1 (0.7%) 
1 - Percent is of all patients in the study group 

 
DISCUSSION 

Our study of patients with and without COPD 
enrolled in a heart failure clinic identified that beta-
blockers were well tolerated in patients with COPD 
as evidenced by >90% persisting with beta-blocker 
therapy six months after beta blocker initiation or 
titration. This rate of therapy persistence was similar 
to HF patients without COPD. Sensitivity analysis 
confirmed these findings. To the authors’ 
knowledge, this is the largest study of its kind to 
include LVEF outcomes among COPD patients with 
left ventricular systolic dysfunction. 

Similar success in beta-blocker persistence has 
been reported in two other studies. A study of a HF 
clinic in the United Kingdom also found a high rate 
of beta-blocker persistence in patients with COPD, 
although the study differed in their primary beta-
blocker choice, which was carvedilol or bisoprolol.14 
After one year, 109 of 124 COPD patients (88%) 
persisted on beta-blocker therapy compared to 206 
of 232 non-COPD patients (89%; p>0.05).14 A 
retrospective study in an outpatient HF clinic 
included 73 and 113 HF patients with and without 
COPD.16 Of the patients who initiated beta-blocker 
therapy with carvedilol or bisoprolol, persistence 
rates at 14 months were 90% and 91% in the COPD 
and non-COPD patients, respectively (p=0.71).  

In our study, improved cardiac function was 
identified in a significantly larger proportion of 
COPD patients compared to non-COPD patients. 
Kotlyar and colleagues also reported improvements 
in cardiac function (left ventricular end-diastolic 
diameter decreased from 76 (SD=11) mm to 72 
(SD=14) mm, p=0.01 and left ventricular end-
systolic diameter decreased from 65 (SD=13) mm 
to 60 (SD=15) mm, p=0.01) at six month follow-up 
in their patients with HF and lung disease; however, 
they did not evaluate a control group of patients 
without lung disease.18  

Intuition would dictate that heart failure patients 
without COPD would be able to achieve higher 
beta-blocker dose than HF patients with COPD 
because at higher doses, (≥100 mg per day) 
metoprolol is less beta-1 selective and more likely to 
negatively affect airways.8,9 In our matched study, 
we identified no adjusted difference between HF 
patients with and without COPD in the mean daily 
dose achieved or the percent of patients achieving a 
≥100 mg beta-blocker daily dose. This finding is 
consistent with two other studies, each reporting 
that mean daily beta-blocker doses did not differ 
between patients with and without COPD.14,16 
However, both of these studies primarily 
investigated carvedilol and bisoprolol use. The 
mean carvedilol equivalent dose for all 186 patients 
included in one study was reported to be 33.6 mg 
(equivalent to approximately 134 mg of 
metoprolol),20 however, they did not report the mean 
doses for patients with and without COPD.16 This 
appears to be a moderately higher total daily beta-
blocker dose than the 97.1 mg (COPD patients) and 
106.6 mg (non-COPD patients) mean daily doses 
we achieved and closer to the target dose of 200 
mg daily. Like our study, the authors reported no 
increased rate of death or all-cause hospitalization 
between the groups (44% in the COPD group and 
35% in the non-COPD group; hazard ratio 1.40, 
95%CI 0.88-2.24).  

The small, open-label study by Kotlyar and 
colleagues evaluated persistence of carvedilol for 6 
months in 31 HF patients with COPD.18 While 84% 
of patients were persistent at 6 months, a small 
proportion (n=5) discontinued therapy. The reasons 
for discontinuation identified included wheezing 
(n=1), worsening HF (n=3), and bradycardia (n=1).18 
In our study, bradycardia was the cause of beta-
blocker discontinuation in 2% of patients with and 
without COPD. Bradycardia is most likely not 
related to COPD but a result of known beta-blocker 
pharmacodynamic effects.1 

Our study is not without limitations. As is inherent 
with a retrospective study, some data were missing 
or incomplete. Spirometry data and ejection fraction 
information were not available for all patients at 
baseline and follow-up. Nevertheless, we were able 
to assess the change in ejection fraction in a 
majority of patients as the majority of patients in 
both groups had baseline and follow-up ejection 
fractions. Our sample size was restricted to patients 
treated in our clinic; thus, we had limited power to 
assess differences in clinical outcomes. A 
retrospective power calculation revealed we had 
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only 5% power to detect a difference in beta-blocker 
persistence (94.2% vs. 93.4%) and 13% power to 
detect the difference in follow-up ED visits and 
hospitalizations (53.5% vs. 48.2%). While seemingly 
low power, these differences (particularly in 
persistence) do not appear to have clinical 
significance.  

 
CONCLUSIONS 

This study provides additional evidence that beta-
blockers can be used successfully in patients with 
COPD without reactive airway disease when 
indicated for a cardiac condition, such as heart 
failure, without increasing the risk of hospitalization 
or ED visit. In addition, there is potential to improve 
cardiac function in HF patients with COPD with the 

use of beta-blockers. Our results, in conjunction 
with other studies, support the use of beta-blockers 
in the population of heart failure patients with 
COPD. However, a larger prospective study with 
sufficient power is needed to confirm this. 
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