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Abstract

Introduction: There is an increasing interest in comorbidities in heart failure
patients. Data about chronic obstructive pulmonary disease (COPD) in the
Polish population of heart failure (HF) patients are scarce. The aim of this
study was to investigate the clinical characteristics, treatment differences
and outcome according to COPD occurrence in the Polish population of pa-
tients participating in the ESC-HF Pilot Survey Registry.

Material and methods: We analyzed the data of 891 patients with HF re-
cruited in 2009-2011 in Poland: 648 (72.7%) hospitalized patients and 243
(27.3%) patients included as outpatients.

Results: The COPD was documented in 110 (12.3%) patients with HF in the
analyzed population. Patients with — compared to those without COPD were
older, more often smokers, had higher NYHA class, and higher prevalence of
hypertension. Ejection fraction (EF) was higher in hospitalized patients with
COPD compared to patients without COPD (40.5 +14.6% vs. 37.2 +13.7%,
p < 0.04), without a significant difference in the outpatient group. There was
a significant difference in B-blocker use between patients with and without
COPD (81.8% vs. 94.7%, p < 0.0001). Most patients received them below
target doses. At the end of the 12-month follow-up, there was no signifi-
cant difference in mortality between COPD and no-COPD patients (10.9%
vs. 11.1%, p = 0.66).

Conclusions: The findings from the Polish part of the ESC-HF registry indi-
cate that COPD in patients with HF is associated with older age, smoker sta-
tus, hypertension and higher NYHA class. The use of B-blockers was signifi-
cantly lower in patients with than without COPD. There were no significant
differences in mortality between groups.
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Introduction

Chronic obstructive pulmonary disease (COPD)
is a common comorbidity in about 30% of patients
with heart failure (HF) [1]. Some reports indicate
that coexistence of COPD in patients with HF may
even reach 40% [2]. And ca. 30% of patients with
clinically stable COPD present different stages of
heart failure (left ventricle HF) [3]. Studies of con-
comitant COPD and HF consider mostly patients
with decompensated HF [4, 5] hospitalized in
specialized heart failure departments [2], or those
who participate in trials [6, 7]. Only a few consid-
er stable patients or those undergoing outpatient
treatment [8, 9]. The impact of both these chronic
diseases on clinical outcomes and on the course of
treatment is unclear. Several studies report worse
outcomes in patients with HF and COPD [10-12]
whereas others have been neutral [9, 13, 14].

It is known that chronic HF is associated with
significant mortality and morbidity, and worse
quality of life. Estimates show that patients with
concomitant HF and COPD require more medical
visits than patients with only one of these diseases
[8]. An important therapeutic problem in patients
with HF and concomitant COPD is B-blocker use.
Many clinicians hesitate to use them or increase
dosage in COPD patients [15-17]. Safety of car-
dioselective B-blockers in COPD has been proved
in numerous trials [18-20]. However, the impact of
B-blocker selectivity in patients with concomitant
HF and COPD is not well characterized [9, 21, 22].
B-Blockers, particularly non-cardioselective ones,
may cause bronchospasm or reduce the benefit of
an inhaled B-2 agonist [23].

The Heart Failure Pilot Survey (ESC-HF Pilot)
registry was conducted by the Heart Failure As-
sociation of the European Society of Cardiology
in order to collect current data on epidemiology,
diagnostics and therapeutic processes in patients
with HF in European countries [24]. This registry
shows the organization of long-term care of HF
patient in European countries.

Data about COPD in the Polish population of HF
patients are scarce.

Our aim was to compare the baseline charac-
teristics and long-term outcomes of patients with
HE with and without COPD, in the Polish patients
enrolled in the Heart Failure Pilot Registry. The
secondary aim was to analyze B-blocker treatment
in patients with HF, with and without COPD.

Material and methods

The ESC Heart Failure Pilot Survey registry was
a multicenter, prospective observational study
conducted in 2009-2011. It included 136 centers
from 12 European countries [24, 25]. The details
of methods are described elsewhere [24]. For this

registry, all outpatients with HF seen at the clin-
ics and in patients admitted for acute HF were
enrolled during 1 day per week for 8 consecutive
months and followed up for 1 year. The HF was di-
agnosed by cardiologists of the participating cen-
ters according to their clinical judgment. Patients
with acute HF who required an intravenous thera-
py were enrolled. The cut-off value of LVEF was not
pre-specified. A questionnaire was completed for
each patient. It included general clinical charac-
teristics, etiology of HF, co-morbidities, basic bio-
chemical parameters, and treatment used before
and after inclusion in the study. Clinical evaluation
also included laboratory tests, echocardiography,
cardiopulmonary exercise testing (CPX) with pul-
monary function testing, electrocardiography, and
chest X-ray, if performed. B-type natriuretic pep-
tide (BNP) was available only for some patients
(7%); thus a significant statistical analysis of this
parameter was impossible. All patients received
stable pharmacological treatment. We analyzed
the data of 891 patients included between Oc-
tober 2009 and May 2010 in the Polish part of
the registry. Data of inpatients were collected at
hospital discharge (n = 648; 72.7%) and of outpa-
tients at medical visits (n = 243; 27.3%). Chronic
obstructive pulmonary disease was reported by
the clinical investigator based on clinical evidence
and/or treatment for COPD. Pulmonary function
testing was not routinely performed. GOLD status
was unavailable. All patients had 12-month fol-
low-up.

The Heart Failure Pilot Registry was approved
by the National Ethic Committee, and all enrolled
patients provided written informed consent.

Statistical analysis

A statistical software package (Statistica) was
used for all analyses. All continuous data are re-
ported as mean values + standard deviation (SD),
and all categorical variables are reported as per-
centages. Baseline characteristics in the popula-
tions were compared using the Mann-Whitney
U-test for continuous variables and the y? test
for categorical variables. Time-to-event curves for
the investigated groups (COPD/non-COPD) show
12-month mortality using the Kaplan-Meier meth-
od and log-rank test. All tests were two-sided.
Statistical differences with a p value < 0.05 were
considered significant.

Results

In the analyzed HF population (n = 891) COPD
was demonstrated in 12.3% (n = 110). The major-
ity of participants were hospitalized due to wors-
ening of chronic HF or acute HF (72.95%). There
were no significant differences in the numbers
of hospitalized patients with and without COPD
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Table 1. Baseline characteristics in HF patients according to COPD status

Variable No COPD (n = 781) COPD (n =110) Value of p
Age [years] 65.5£13.4 70.4 £11.4 0.00002
Male sex (%) 65.6 71.8 NS
NYHA class 2.7 £0.8 2.9 £0.7 0.016
Ischemic etiology (%) 56.7 56.4 NS
Smoking currently/previous (%) 57.3 72 0.002
Diabetes mellitus (%) 33.4 31.8 NS
Hypertension (%) 61.9 75.5 0.001
Chronic kidney disease (%) 18.6 24.5 NS
Depression (%) 3 3.6 NS
Atrial fibrillation/flutter (%) 40.2 42.7 NS
Hemoglobin (n = 635) [mg/dl] 13.3+2.0 13.1 +2.1 NS
Creatinine (n = 619) [umol/dl] 106.2 54 114.8 +62.2 0.078
Pharmacotherapy (%):
ACEI/ARB 88.2 88.4 NS
-Blockers 94.7 81.8 < 0.0001
Aldosterone antagonists 67.3 64.9 NS
Diuretics 88.2 84.6 NS
Digoxin 30.9 27.6 NS
Statin 64.6 67.7 NS
Antiplatelet drugs 66.4 67.7 NS
Amiodarone 9 6.4 NS

COPD — chronic obstructive pulmonary disease, HF — heart failure, NYHA — New York Heart Association, ACEl — angiotensin-converting

enzyme inhibitor, ARB — angiotensin Il receptor blocker

(74.55% vs. 72.47%, p > 0.3). We analyzed only the
stable period of the HF — at hospital discharge or
outpatient treatment.

Baseline characteristics are shown in Table I.
Patients with COPD were significantly older and
had higher NYHA class compared with those with-
out COPD (Figure 1). There were no differences as
to sex or incidence of ischemic etiology of heart
failure. Patients with COPD more often had a his-
tory of smoking. They also more often had atri-
al fibrillation, chronic kidney disease, depression
and hypertension, but only the difference in hy-
pertension incidence was statistically significant.
Additional data are shown in Table Il. There were
no significant differences in blood pressure, heart
rate or occurrence of pulmonary rales, or in ECG
parameters such as QRS and QT duration. Basic
laboratory test results were similar in the inves-
tigated groups. Left ventricle ejection fraction
(LVEF) was higher in hospitalized HF COPD(+) pa-
tients than HF COPD(-), which was not observed
in ambulatory groups.

There were no significant differences in the
use of ACEI/ARB or aldosterone antagonists, but
patients with COPD were less likely to receive
B-blockers, although use of B-blockers was quite
high —in more than 80% of patients. Patients with
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Figure 1. HF severity according to NYHA class in pa-
tients COPD(+) compared to COPD(-) et the entry
of the registry
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Table Il. Additional examination data — hospitalized and outpatients

Variable Hospitalized patients Outpatients
No COPD COPD Value of p No COPD COPD Value of p
(n = 566) (n =82) (n = 215) (n = 28)
LVEDD [mm] 58.2+11.3 56.2 +11 NS 59.1 £10.1 58.2 +8.6 NS
LVEF (%) 37.2 £13.7 40.5 +14.6 0.035 41.4 £14.3 40.1 £11.2 NS
Systolic blood pressure 133.5 +28.7 132.4 £23.7 NS 130 +20 131 +18.9 NS
[mm Hg]
Heart rate [beats/min] 76.5 +15.5 74 +12.1 NS 74.7 £15.9 78 £14.2 NS
Hemoglobin [mg/dl] 13 2.1 12.4 £2 NS 13.3+2.3 13.7 £2.5 NS
Creatinine [umol/dl] 110.3 £59.8 120.3 +67.4 0.073 93.6 £26.1 99.0 +40.6 NS
QRS duration [ms] 111.6 £26 110.9 £24.7 NS 103 £22.9 109.5 £33.3 NS
QT duration [ms] 393.3 +48.4 397 46 NS 394.3 +42.5 387.1 £54.3 NS

Table Ill. B-Blocker therapy according to COPD co-

existence
No COPD COPD Value
(n=781) (n=110) of p
B-Blockers (%) 94.7 81.8 0.0001
Cardioselective (%) 40.97 43.36 NS

COPD were more likely to receive cardioselective
than non-cardioselective B-blockers in compari-
son to those without COPD (43.36% vs. 40.97%,;
p = 0.14) (Table Ill). The use of nebivolol was sig-
nificantly higher in COPD patients (10% vs. 1.3%;
p < 0.0000). The differences in use of bisoprolol
(COPD vs. no COPD, respectively: 24.6% vs. 21.9%;
p = 0.29) and metoprolol were not significant
(COPD vs. no COPD, respectively: 11.8% vs. 17.7%;
p = 0.13). Analysis of use of different agents

showed that although carvedilol was the most
frequently used B-blocker, patients with COPD
received it significantly less frequently (Table IV).
The patients with COPD received lower doses of
carvedilol, bisoprolol and atenolol, although the
differences were not significant, and median dos-
es were the same as in patients without COPD
(Table 1V). Target doses of carvedilol (50 mg/day)
were used in only 18% of COPD(-) patients vs.
8% of COPD(+) patients (p = NS), of bisoprolol
(10 mg/day) in 13% vs. 0% (p = 0.052), of metop-
rolol (200 mg/day) in 2.2% vs. 7.7% (p = NS), and
nebivolol (10 mg/day) in 10% vs. 10% (p = NS).
During the 12-month follow-up 12 patients
(10.9%) died in the COPD group and 87 patients
(11.1%) in the non-COPD group (p = 0.66). Fig-
ure 2 shows Kaplan-Meier curves for 12-month
all-cause mortality. We did not observe signifi-
cant differences in clinical status represented as

Table IV. B-Blocker therapy characteristics — different agents according to COPD coexistence

Therapy No COPD (n = 781) COPD (n = 110) Value of p
Carvedilol (%) 50.5 31.8 0.00025
Carvedilol mean dose [mg] 22.7 +18.1 18.6 +18.6 NS
Median dose [mg] 12.5 12.5

Metoprolol (%) 17.7 11.8 NS
Metoprolol mean dose [mg] 64.6 +37.2 88.5 +68.2 NS
Median dose [mg] 50 50

Bisoprolol (%) 21.9 24.6 NS
Bisoprolol mean dose [mg] 6.4+12.0 3.9 £1.64 NS
Median dose [mg] 5.0 5.0

Nebivolol (%) 1.3 10 < 0.00001
Nebivolol mean dose [mg] 5.63 +2.8 45423 NS
Median dose [mg] 5.0 5.0

Others (%) 3.3 4.4 NS
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NYHA class in patients with HF with and without
COPD (2.18 +0.67 vs. 2.16 +0.75 respectively;
p = NS). The biochemical parameters were most-
ly not available, so a statistical analysis was not
performed.

Discussion

The main findings of this study are: 1. COPD
in HF patients is associated with older age, worse
NYHA functional class, higher prevalence of hy-
pertension and current or previous smoking;
2. The use of B-blockers is quite high in the whole
group (more than 80%), but significantly lower in
patients with COPD; 3. There are no significant
differences in 12-month mortality in HF patients
with and without COPD.

To our knowledge this is the first analysis of the
Polish population of HF patients with concomitant
COPD. The characteristics of HF patients treated
by general practitioners in Poland was described
in the ZOPAN study, which focused on health sta-
tus, quality of care, and burden to the healthcare
system [26]. Sosnowska-Pasiarska et al. [25] de-
scribed the Polish population of HF patients in
comparison to the European population concern-
ing clinical epidemiology of outpatients and inpa-
tients with HF and currently used diagnostic and
therapeutic modalities.

Comorbidity of HF and COPD presents a great
diagnostics challenge and causes therapeutic
problems. The diagnostic process can be difficult
because both conditions share features such as
age of development, symptoms of dyspnea and
smoking as a risk factor. Our registry demonstrat-
ed relatively low incidence of COPD in HF patients
in the Polish population (12.3%). The population
studies show the coexistence of HF and COPD up
to about 30% worldwide [1]. Incidence of COPD
in the European registry varied from 15.1% [27]
to 16% [25] and was significantly higher in inpa-
tients (20.13%) than in outpatients (13.8%) [28].
This suggests that COPD may be under-diagnosed
in HF patients in the European registry (includ-
ing in the Polish part) because the diagnosis was
based only on medical history or current treat-
ment. Spirometry was not routinely performed.
Similarly, the prevalence of COPD was 11% in
stable patients with HF and LVEF < 35% from
the HF-ACTION study, in which COPD status was
prospectively recorded at the study entry by the
investigator, based on clinical evidence or knowl-
edge of medical history [9].

Our analysis demonstrated that COPD is asso-
ciated with older age, worse baseline NYHA func-
tional class, increased incidence of hypertension
and smoking history. The HF-ACTION trial also
showed that COPD(+) patients were older, had
more concomitant diseases, higher NYHA class,

in the Heart Failure Pilot Survey (ESC-HF Pilot) — Polish population
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Figure 2. Kaplan-Meier curves for all-cause mortal-
ity at 12-month follow-up

lower use of B-blockers (88% vs. 94%), but there
was no difference in mortality [9]. In contrast to
some previous studies [15, 16] and similarly to
HF-ACTION [9], the Polish HF patients with and
without COPD from the Heart Failure Pilot Regis-
try had similar basic laboratory values and blood
pressure. In the EVERST and OPTIMIZE-HF studies,
patients with COPD tended to have lower blood
pressure and higher serum creatinine [15, 16]. The
differences may be due, in part, to the relatively
stable phase of the disease in our population —
outpatient phase or hospital discharge. Ejection
fraction in HF outpatients with and without COPD
was not significantly different. It was higher in in-
patients with COPD than in those without COPD.
The differences were not very large, but were sta-
tistically significant. Probably dyspnea, being the
main reason for admission in patients with and
without COPD, was similarly severe regardless of
its cause (exacerbation of COPD or of HF). Differ-
ential diagnostics of acute dyspnea is especially
difficult without measurement of biomarkers [29].
Unfortunately, we could not analyze this properly
without natriuretic peptide levels and GOLD sta-
tus. Most studies considered systolic HF and they
did not find significant LVEF differences in HF pa-
tients with and without COPD [9, 15]. In the study
of prognosis in HF with reduced vs. preserved
LVEF and coexistent COPD, no influence of LVEF on
prognosis was found [30].

The HF should be treated according to the ESC
HF-guidelines, even in COPD patients, because
there is no evidence that HF should be treated
differently in patients with this comorbidity [31,
32]. B-Blockers are strongly recommended in all
patients with systolic HF [32, 33], including in
those with coexistent COPD [34], with cardiose-
lective B-blockers as the primary choice [21-23].
A lot of trials show that patients with HF and co-
existent COPD receive B-blockers significantly less
frequently than those with HF without COPD [8, 9,

Arch Med Sci 4, August / 2015
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15, 17]. In EVEREST and OPTIMIZE-HF the use of
B-blockers was ~65% vs. 75%, and in HF-ACTION
it was 88% vs. 95% [9, 15, 16]. Although a Co-
chrane meta-analysis concluded that B-1-selec-
tive B-blockers are safe, only 35% of patients with
chronic HF and COPD received B-blocker therapy
[35]. From the B-blockers currently recommended
in HF therapy, only carvedilol is not cardioselec-
tive. Metoprolol, bisoprolol and nebivolol are the
best candidates in treatment of HF with concom-
itant COPD [23].

In contrast to the previous studies [15, 16, 26],
the Heart Failure Pilot Registry of the Polish pop-
ulation showed quite high use of B-blockers in
patients with HF, although, similarly to these stud-
ies, it was significantly lower in patients with than
without COPD. In the detailed analysis of treatment
in patients from the European cohort of the ESC-
HF Pilot registry, 86.7% received B-blockers and the
most frequently used was carvedilol (42.8%) in the
median dose of 25 mg/day. Bisoprolol was used in
32.3% of patients in the median dose of 5 mg/day,
and metoprolol was used in 18.9% in the median
dose of 100 mg/day [24]. Our data from the Polish
population show that similarly carvedilol was used
most frequently, followed by bisoprolol and metopr-
olol, but the median doses for carvedilol and metop-
rolol were half of those reported above, and a very
low percentage of patients used target doses. The
newer European registry reported about 88.9% use
of B-blockers, with the target dose achieved only
in 17.5% of them [28]. The most common agents
were again bisoprolol and carvedilol [28]. In HF-
ACTION the doses of B-blockers were also signifi-
cantly lower in COPD patients [9]. The results of
the presented studies indicate that guidelines ad-
herence regarding use of recommended drugs is
still a problem in patients with HF and concomitant
COPD. There is also a problem of up-titrating of the
recommended medication to the target doses, es-
pecially in the Polish cohort of the registry.

The data regarding prognosis in patients with
HF and COPD are not clear [2, 5, 7, 15, 16]. In the
majority of studies it is worse than in HF or COPD
alone. Our analysis revealed no significant differ-
ences in mortality during the 12-month follow-up
between patients with and without COPD despite
higher NYHA class and older age, similarly to
HF-ACTION [9]. The higher NYHA class may be re-
lated to more severe COPD, but we had no data on
GOLD class. It is suggested that incidence of ven-
tricular dysfunction in patients with COPD tends
to increase the risk of mortality during follow-up.
However, presence of a pulmonary obstruction
in patients with chronic HF does not seem to in-
fluence survival [36]. Absence of differences in
12-month mortality can be explained by similar
ejection fraction in both outpatient groups and

even greater LVEF in inpatients with COPD than
without.

Our study should be interpreted with caution
and in the context of many limitations. The Heart
Failure Pilot Registry was performed to collect in-
formation about chronic heart failure status in the
European population. Collecting the information
about concomitant diseases was a secondary aim.
A major limitation is that the definition of chron-
ic obstructive pulmonary disease was left to the
investigator and was based on the knowledge
of medical history or treatment used. Pulmonary
function testing was not routinely performed. The
data regarding COPD treatment were not record-
ed. Data were collected by cardiologists, and it is
likely that internal medicine specialists observe
a higher rate of COPD. Another major limitation is
the lack of data on levels of natriuretic peptides,
which are important markers of severity of HF and
approved prognostic factors.

Based on our data, it seems that pulmonary
function testing is necessary in diagnosing COPD,
and cardiologists should consider screening for
this disease in HF patients. The ESC-HF Pilot sur-
vey indicates a high standard of the rate of use
of renin-angiotensin-aldosterone system blockers
and B-blockers but at the same time under-dosing
of them and unsatisfactory B-blocker use in HF
and coexisting COPD. Further studies are needed
to confirm the long-term results of B-blockers in
patients with HF and COPD.

In conclusion, the presented study is to our best
knowledge the first analysis of the Polish popula-
tion of HF patients with concomitant COPD. The
registry shows that the incidence of COPD in Pol-
ish patients with HF is relatively low (12.3%). The
COPD in HF patients is associated with older age,
worse NYHA functional class, higher incidence
of hypertension and history of smoking. Use of
B-blockers is largely adherent to the current guide-
lines, but significantly lower in patients with than
without COPD and in most patients below target
doses. The coexistence of HF and COPD does not
influence 12-month mortality.
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