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Abstract

Background Systolic heart failure (SHF) and chronic
obstructive pulmonary disease (COPD) are frequently
associated. The purpose of our study was to explore the
impact of COPD severity on symptoms and prognosis in
patients with SHF.

Methods and results Chronic obstructive pulmonary dis-
ease was systematically screened by spirometry in 348
patients admitted for SHF from April 2002 to December
2006. Severity of COPD was defined according to the
GOLD classification. Prevalence of COPD was 37.9 %.
Patients’ distribution according to GOLD stages I, II, II and
IV were, respectively, 51.5, 37.9, 7.6 and 3.0 %. Severity
of dyspnoea increases with GOLD stage. There was a
significant correlation between NYHA stage and left ven-
tricular ejection fraction in patients without COPD
(R2 = 0.03; P = 0.01) but not in patients with COPD.
Mean follow-up was of 54.9 £ 27.4 months. Mortality was
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46.6 % and was highest in the COPD group (53.8 vs.
423 %; P = 0.049). Kaplan—-Meier survival curves
showed that patients with GOLD stage I had the same
prognosis than patients without COPD and mortality
increased from GOLD stage II to stage IV. After multi-
variate analysis, GOLD stage and diuretics’ dose were
independently associated with mortality.

Conclusions Chronic obstructive pulmonary disease is
frequent in patients with SHF and increases mortality.
Since dyspnoea is poorly specific of COPD in chronic heart
failure patients, COPD remains underdiagnosed thus lead-
ing to inappropriate increase of diuretics’ dose. COPD
should be systematically screened in patients with SHF to
adapt prescription of selective ff1-blockers, and diuretics’
dose and reduce the exposition to risk factors.
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Introduction

Systolic heart failure (SHF) and chronic obstructive pul-
monary disease (COPD) share the same risk factors, which
partly explains their frequent association [1]. They also
share same symptoms explaining why COPD is often
under-diagnosed in patients with SHF [2]. SHF and COPD
have an important prognostic value independently of their
association [3, 4]. Patients with COPD are more susceptible
to develop SHF [5] that is an independent predictor of all-
cause mortality in COPD patients [6]. In spite of the same
risk factors and symptoms, SHF and COPD have different
pathophysiology, which requires opposite treatments and
represents new therapeutic challenges [7]. If recent studies
suggest that COPD is common in patients with SHF [8] and
increase mortality [8, 9], there is few data about the impact
of COPD severity assessed by GOLD stage on symptoms
and prognosis in SHF population.

The purpose of our study was to explore the impact of
COPD severity assessed by GOLD stage on symptoms and
prognosis in patients with SHF.

Methods
Study population

From April 2002 to December 2006, we identified 679
patients prospectively hospitalized for the management and
the exploration of SHF in the heart failure Unit of Toulouse
University Hospital. Patients living <100 km away from our
hospital systematically underwent pulmonary testing by

Fig. 1 Flow-chart of the study
design. COPD chronic
obstructive pulmonary disease

spirometry within a week after discharge. We thus retro-
spectively identified 371 chronic heart failure patients
screened for a pulmonary test (Fig. 1). SHF was defined
according to the European Society of Cardiology guidelines
[10]. Left ventricular systolic dysfunction was defined by a
left ventricular ejection fraction (LVEF) <45 % assessed by
transthoracic echocardiography using the conventional
apical two- and four-chamber views and the modified
Simpson’s method. Exclusion criteria were acute myocar-
dial infarction within the last 3 months. Decompensated
SHF was defined by the exacerbation of typical symptoms of
SHF within the last month. All patients were explored by
coronary angiography within the last 2 years and the diag-
nosis of ischaemic cardiomyopathy was retained when there
was >50 % stenosis of at least one principal coronary artery.
Dyspnoea was quantified according to the New York Heart
Association (NYHA) functional class [10]. Self-reported
COPD was retained when patients reported the diagnosis or
when the diagnosis was reported by a previous report.
Current smoking was defined by a smoking habitus per-
sisting during the last month. Systemic hypertension was
defined as a systolic blood pressure >140 mmHg or a dia-
stolic blood pressure >90 mmHg without treatment;
hypercholesterolemia in patients without atherosclerotic
cardiovascular disease as a total plasma cholesterol or LDL
cholesterol above 5 and 3 mmol/L, respectively, or in
patients with atherosclerotic cardiovascular disease or dia-
betes above 4 and 2.5 mmol/L, respectively; obesity as a
body mass index >30 kg/m? and chronic renal insufficiency
as an estimated glomerular filtration rate by Cockcroft and
Gault formula <60 mL/min/1.73 m?. Creatinin levels were
collected with missing data for 14 (3.8 %) patients.

679 patients hospitalized for the management and the

exploration of systolic heart failure

> 308 patients not
AA eligible for the study

371 patients systematically purposed for spirometry within

a week after discharge

23 patients excluded
> (14 spirometry not
v feasible, 9 spirometry
348 patients analysable with low quality)

v {

216 patients 132 patients
without COPD with COPD
20 patients lost of 13 patients lost of
follow-up follow-up
83 deaths 64 deaths
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Pulmonary function test

Patients with stable SHF had systematic spirometry per-
formed by practice nurses. All spirometry curves were
reviewed retrospectively by the same trained investigator
(BA). The following measures of lung function were
collected at baseline and 15 min after bronchodilator test
consisting in inhalation of 400 pg of salbutamol: forced
expiratory volume in 1 s (FEV1), forced vital capacity
(FVC) and FEV1/FVC ratio. COPD was defined by a post-
bronchodilatator FEV1/FVC ratio <0.7. When FEV1/FVC
ratio was between 0.68 and 0.72 spirometry was analysed by
an expert pneumologist (RE) which categorized the patient
as COPD or no COPD. The severity of COPD was based on
the Global initiative for chronic Obstructive Lung Disease
(GOLD) classification [11]. GOLD stage I (mild COPD) was
defined as post-bronchodilator FEV1 >80 % of predicted.
GOLD stage II (moderate COPD) was defined as post-
bronchodilator 50 % < FEV1 < 80 % of predicted. GOLD
stage III (severe COPD) was defined as post-bronchodilator
30 % < FEV1 < 50 % of predicted. GOLD stage IV (very
severe COPD) was defined as post-bronchodilator FEV1
<30 % of predicted, or FEV1 <50 % of predicted in
association with chronic respiratory failure defined by arterial
partial pressure of oxygen (PaO,) < 60 mmHg with or
without arterial partial pressure of CO, (PaCO,) > 50 mmHg
while breathing room air. During hospitalization, physicians
were blinded for the results of spirometry and patients were
treated independently of their pulmonary status.

Follow-up

Clinical follow-up was assessed in October 2010 by phone
interview of patient’s general practitioner/cardiologist,
patient himself, or his family. The outcome event examined
was total mortality. Patients unable to be interviewed up to
6 months at the date of follow-up were considered as lost
to follow-up. Only patients with available demographic
data were used for survival analysis. This research inves-
tigation was approved by the ethical committee of the
Institutional Review Board of our hospital.

Statistical analysis

Continuous variables were tested for normal distribution
using the Kolmogorov—Smirnov test and expressed as
mean =+ standard deviation. Nominal values were expres-
sed as numbers and percentages. Association between the
mean values of continuous normally distributed variables
were compared using unpaired and paired Student’s ¢ test
and the Mann—Whitney rank sum test was used when the
samples were not normally distributed or had unequal
variances. Comparison between multiple groups was

performed with analysis of variance (ANOVA), with post
hoc analysis performed as appropriate. Nominal variables
were investigated by the y° test. Relationships between
variables were assessed using linear regression analysis and
expressed as R®. Total mortality was summarized using
Kaplan—Meier survival curves and log rank test was used
for initial comparisons. Univariate and multivariate com-
parisons were made using a Cox proportional hazards
regression model. Univariate variables with a P value of
<0.20 were entered into the multivariate logistic models.
Differences were considered statistically significant for
P values of <0.05. All analyses were performed using
Statview 5.0 (SAS Institute Inc., Cary, NC, USA).

Results

Baseline characteristics of patients with SHF according
to the presence of COPD

Between April 2002 and December 2006, 371 patients
were proposed for a screening by systematic pulmonary
function test. Twenty-three patients were excluded because
the spirometry was not feasible (14 patients; 3.8 %) or due
to the low quality of the spirometry (9 patients; 2.4 %).
Among the 348 others patients, 132 (37.9 %) had COPD
proven by spirometry.

Baseline clinical characteristics and treatments of
patients according to the presence of COPD are shown in
Table 1. There were 68 (51.5 %), 50 (37.9 %), 10 (7.6 %)
and 4 (3.0 %) patients with GOLD stage I, II, III and IV,
respectively. History of COPD in patients GOLD stage II,
IIT and IV was for 22.0, 60.0 and 50.0 %, respectively
(P < 0.0001). No patient had theophylline at admission.

Baseline clinical characteristics and treatment of
patients with COPD according to the GOLD stage are
shown in Table 2. The NYHA stage increases with GOLD
stage. f-2 agonist therapies increase and beta-blocker
therapies decrease with GOLD stage.

Correlation between dyspnoea and LVEF according
to the presence of COPD in patients with SHF

There is a low but significant correlation between the
NYHA stage and the LVEF in patients without COPD
(R2 = 0.03; P = 0.01). This correlation was no longer
significant in patients with COPD (P = 0.15).

Prognosis of patients with SHF according
to the presence of COPD

Thirty-three patients (9.4 %) were missing for follow-up:
20 (9.3 %) in the no COPD group and 13 (9.8 %;
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Table 1 Baseline

characteristics and therapeutics No COPD (n = 216) COPD (n = 132) P value
of patients with systolic heart Age (years) 56.6 + 14.5 652 + 11.3 <0.0001
failure according to the presence
of COPD Male [n (%)] 162 (75.0) 104 (78.8) 0.42
Body mass index (kg/m?) 255+ 48 270 £52 0.006
NYHA class [n (%)]
1 27 (12.5) 20 (15.2) 0.48
1I 107 (49.5) 59 (44.7) 0.38
1 70 (32.4) 42 (31.8) 0.9
v 12 (5.6) 11 (8.3) 0.31
Mean 23+ 0.8 23+ 0.8 0.79
LVEF (%) 29.6 £ 9.5 33.0 £ 12.3 0.004
Decompensated SHF [n (%)] 71 (32.9) 50 (37.9) 0.34
FEV1 (L) 2.6+ 09 2.1 +0.8 <0.0001
Smoking habitus [n (%)]
Current smoking 73 (33.8) 50 (37.9) 0.44
Previous smoking 61 (28.2) 53 (40.1) 0.02
Never smoke 82 (38.0) 29 (22.0) 0.02
Medical history
Hypertension [n (%)] 77 (35.6) 60 (45.5) 0.07
Diabetes [n (%)] 45 (20.8) 37 (28.0) 0.12
Hyperlipidaemia [n (%)] 84 (38.9) 38 (28.8) 0.06
Obesity [n (%)] 34 (15.7) 28 (21.2) 0.2
Atrial fibrillation [n (%)] 72 (33.3) 57 (43.2) 0.06
Renal insufficiency [n (%)] 79 (36.6) 70 (53.0) 0.03
Creatinin clearance (mL/min) 69.7 £ 29.9 61.6 £ 29.5 0.02
Coronary artery disease [n (%)] 95 (44.0) 69 (52.3) 0.13
History of COPD [n (%)] 8 (3.7) 25 (18.9) <0.0001
History of stroke [n (%)] 14 (6.5) 11 (8.3) 0.52
Medication at admission
Furosemid [n (%)] 181 (83.8) 116 (87.9) 0.3
Posology (mg/day) 88 £ 1514 114.5 £ 166 0.13
ACEI and ARB [n (%)] 192 (88.9) 114 (86.4) 0.48
COPD chronic obstructive Beta-blockers [1 (%)] 152 (70.4) 84 (63.6) 0.19
pulmonary disease, LVEF left )
ventricular ejection fraction, Spironolactone [n (%)] 94 (43.5) 46 (34.8) 0.11
FEV] forced expiratory volume f-2 agonist [n (%)] 6 (2.8) 17 (12.9) <0.001
in 1's, ACEI angiotensin Inhaled corticosteroids [1 (%)] 3(1.4) 11 (8.3) 0.001
Z‘?ge;;lg‘igt;‘flyn “}‘;’ iggézlt;‘)rr Anticholinergic [ (%)] 1(0.5) 3(2.3) 0.12
blockade, ICD implantable Devices [ (%)]
cardioverter defibrillator, CRT ICD 23 (10.6) 17 (12.9) 0.53
cardiac resynchronization ICD + CRT 20 (9.3) 8 (6.0) 0.29

therapy

P =0.86) in the COPD group. Among the 315 other
patients, mean follow-up time was 54.9 £ 27.4 months.
Mortality occurred in 147 patients (46.6 %) and was
greatest in COPD group compared to no COPD group
(n = 64; 53.8 % vs. n = 83; 42.3 % P = 0.049; Fig. 1).
The Kaplan—Meier plot survival for patients with SHF
according to the presence of COPD are shown in Fig. 2.
Figure 3 shows the Kaplan—Meier plot survival for
patients with COPD according to the GOLD classification:
patients with GOLD stage I had the same prognosis than

@ Springer

patients without COPD and mortality increased from
GOLD stage II to stage IV.

Univariate and multivariate Cox proportional hazards
regression model analysis for predictors of all-cause
mortality in patients with SHF

Table 3 summarizes the prognostic value for all-cause
mortality of different clinical, and treatment characteristics.
In univariate analyses, age, NYHA stage III and IV,
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Table 2 Bascline clinical GOLD I GOLD 1II GOLD I & IV P value
cha.racterls.tlcs and treatmeqt of n = 68) (n = 50) (n = 14)
patients with COPD according
to the GOLD stage Age (years) 64 + 124 67 £9.9 66 £ 9.7 0.28
Male [n (%)] 54 (79.4) 38 (76) 12 (50) 0.72
Body mass index (kg/m?) 26.8 (4.8) 269 + 5.3 285+ 7.6 0.53
NYHA class [ (%)]
I 15 (22.1) 5 (10) 0 (0) 0.048
i 34 (50) 21 (42) 4 (28.6) 0.3
1 14 (20.6) 19 (38) 9 (64.3) 0.003
v 5(7.3) 5 (10) 1(7.1) 0.86
Mean 2.13 £ 0.84 2.48 £+ 0.81 2.79 £ 0.56 0.007
LVEF (%) 335+ 113 323 £ 12.6 33.6 £ 16 0.85
Decompensated SHF [ (%)] 23 (33.8) 19 (38) 8 (57.1) 0.26
FEV1 (L) 2.5 +£0.7 1.74 £ 0.4 0.98 £+ 0.3 <0.0001
Smoking habitus [n (%)]
Current smoking 26 (38.2) 18 (36) 6 (42.9) 0.89
Previous smoking 27 (39.7) 20 (40) 6 (42.9) 0.98
Never smoke 15 (22.1) 12 (24) 2 (14.3) 0.74
Medical history
Hypertension [ (%)] 34 (50) 19 (38) 7 (50) 0.41
Diabetes [1 (%)] 17 (25) 14 (28) 6 (42.9) 0.4
Hyperlipidaemia [n (%)] 21 (30.9) 14 (28) 3(21.4) 0.77
Obesity [n (%)] 13 (19.1) 10 (20) 5(35.7) 0.37
Atrial fibrillation [n (%)] 28 (41.1) 22 (44) 7 (50) 0.82
Renal insufficiency [n (%)] 32 (47.1) 30 (60) 8 (57.1) 0.36
Creatinin clearance (mL/min) 69 + 25 59 + 31 67 + 39 0.67
Coronary artery disease [n (%)] 36 (52.9) 27 (54) 6 (42.9) 0.75
History of COPD [n (%)] 6 (8.8) 11 (22) 8 (57.1) 0.0001
History of stroke [ (%)] 5 (7.4) 5 (10) 1 (7.1 0.86
Medication at admission
Furosemid [1 (%)] 62 (91.2) 41 (82) 13 (92.9) 0.27
Posology (mg/day) 102 £+ 166.2 108 + 163 189 £ 161 0.2
ACEI and ARB [n (%)] 59 (86.7) 42 (84) 13 (92.9) 0.69
COPD chronic obstructive Beta-blockers [ (%)] 48 (70.6) 29 (58) 7 (50) 02
pulmonary disease, LVEF left .
ventricular ejection fraction, Spironolactone [n (%)] 26 (38.2) 15 (30) 5(35.7) 0.65
FEV] forced expiratory volume p-2 agonist [n (%)] 344 7 (14) 7 (50) <0.0001
in 1's, ACEI angiotensin Inhaled corticosteroids [1 (%)] 2 (2.9) 3 (6) 6 (42) <0.0001
fﬁ?geﬁggéﬁi “}‘;’ ;Zilézltg Anticholinergic [n (%)] 1(1.5) 1(2) 1(7.1) 0.426
blockade, /CD implantable Devices [n (%)]
cardioverter defibrillator, CRT ICD 34.4) 4 (8) 1(7.1) 0.71
cardiac resynchronization ICD + MSP 7(10.3) 9 (18) 2 (14.3) 0.72
therapy

decompensated SHF, LVEF, COPD, GOLD stage, FEV1,
atrial fibrillation, renal insufficiency, history of COPD,
exposure and diuretics’ dose, ACEI/ARB treatment, beta-
blockers, -2 agonists and implantable cardioverter defi-
brillator (ICD) with or without cardiac resynchronization
therapy (CRT) had significant prognostic value. After mul-
tivariate analyse, only GOLD stage and dose of diuretics
were independent predictors with an hazard ratio of 2.274
(95% CI 1.218-4.245; P = 0.01) for GOLD stage II, 2.813

(95% CI 1.029-7.687; P = 0.044) for GOLD stage III and
IV and 1.012 (95% CI 1.002-1.022; P = 0.017) for a 10 mg
per day increment in diuretics dose.

Discussion

Our study confirms association between SHF and COPD is
frequent. In our study, COPD is found in more than one-third
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Fig. 2 Survival of patients with SHF according to the presence of
COPD. COPD chronic obstructive pulmonary disease
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Fig. 3 Prognosis of patients with SHF according to the GOLD stage.
COPD chronic obstructive pulmonary disease, GOLD global initiative
for chronic obstructive lung disease

of patients with SHF and deteriorate the prognosis. This
prevalence is concordant with recent studies that detected
COPD by systematic spirometry [8, 12] but much more
important than in studies based on self-reported COPD which
reported a prevalence of 19.5-23.6 % [13, 14]. Previous
studies with screening of COPD by systematic spirometry
have selected patients with decompensated SHF [8, 12].
Intravascular overload increase airflow obstruction in patients
with left ventricular dysfunction [15] and may explain the
increased risk of mortality attributed to COPD previously
reported in patients with SHF [8]. Our results show that
prevalence of COPD detected by systematic spirometry is
similar in decompensated and compensated SHF (Table 1).
By multivariate analysis, COPD is an independent factor of
mortality in patients with SHF but decompensated SHF is not.
This increased risk begins from GOLD stage II and increase
with the severity of the COPD: patients with GOLD stage I
have the same prognosis than patients without COPD. After

@ Springer

multivariate analysis GOLD stage IT and GOLD stage III and
IV are independent factors of mortality. The influence of the
severity of the COPD on mortality in general population is
well known [16]. We show in a population of SHF this cor-
relation begins from the GOLD stage II. Nevertheless, COPD
and particularly GOLD stage II are underestimate in patients
with SHF. In our population, less than quarter of patients
detected GOLD stage II reported an history of COPD versus
more than half in patients detected GOLD stage III and IV.

The other independent factor of mortality is the diuretics’
dose. The influence of diuretics’ dose on mortality could
suggest that higher doses of diuretics identify sicker patients
who have a worse outcome. This explanation is highlighted
by recent evidence about the association between higher
diuretics’ dose and shorter survival in patients with decom-
pensated SHF [17]. COPD is reported to participate to
functional impairment in patients with SHF [18]. We do the
hypothesis that part of dyspnoea attributable to COPD in
patients with SHF is misrecognized by the physician and
reattached to volume overload bringing to increase diuretics.
This hypothesis could explain the increased rate of renal
insufficiency in COPD population, which is a factor of
mortality by univariate analysis but no longer after adjust-
ment of diuretics’ doses. Our results show dyspnoea
increases with GOLD stage: patients with GOLD stage 111
and I'V are more symptomatic than patients with GOLD stage
I and II but have the same LVEF (Table 2). In the whole
population, patients with COPD have a better LVEF than
patients without COPD but have the same NYHA stage
(Table 1). We show in patients with SHF and without COPD
there is a low but significant correlation between the LVEF
and the NYHA stage. This correlation is no longer significant
in patients with both SHF and COPD, showing the poor
specificity of dyspnoea in this population. These results
strengthen the hypothesis that part of dyspnoea due to the
obstructive airway disease is under diagnosed and wrongly
reattached to SHF. Others confounding factors can partici-
pate to the lack of specificity of dyspnoea. In our study,
patients with COPD had highest age and body mass index
than patient without COPD that can participate to exercise
deconditioning and explain part of dyspnoea. But the
absence of prognostic value of the NYHA stage after mul-
tivariate analysis confirms the lack of specificity of dyspnoea
in this population. Finally, multivariate analysis shows
association of ICD and CRT had tendency to increase mor-
tality but not ICD alone. We can suppose patients indicated
for both ICD and CRT are more symptomatic than patients
indicated for ICD alone whom are selected only on LVEF
levels. This last result highlight the hypothesis that dyspnoea
due to COPD is incorrectly reattached to left ventricular
dysfunction explaining the tendency to an increased risk of
mortality in patients selected for both ICD and CRT but the
absence of influence of ICD alone and LVEF.
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Table 3 Univariate and multivariate analysis for predictors of all-cause mortality in patients with systolic heart failure
Variables Univariate risk Multivariate risk
HR (95% CI) P value HR (95% CI) P value
Age (per year) 1.016 (1.003-1.029) 0.014 1.003 (0.986-1.019) 0.761
Male 1.169 (0.790-1.731) 0.435
Body mass index (per kg/m?) 0.980 (0.948-1.014) 0.250
NYHA class
1 1 (one second)
I 1.106 (0.626-1.956) 0.728
I & IV 2.255 (1.294-3.931) 0.004 1.441 (0.956-2.172) 0.081
LVEF (per %) 0.981 (0.964-0.997) 0.023 0.988 (0.970-1.007) 0.210
LVEF < 35% 1.160 (0.799-1.685) 0.435
Decompensated SHF 1.684 (1.214-2.335) 0.002 1.188 (0.795-1.777) 0.400
Cardiac frequency (per beat/min) 1.004 (0.996-1.013) 0.328
COPD 1.454 (1.046-2.022) 0.026 0.760 (0.456-1.268) 0.293
GOLD stage
No COPD 1 (one second)
GOLD I 0.824 (0.506-1.344) 0.438
GOLD II 2.032 (1.351-3.057) <0.001 2.274 (1.218-4.245) 0.010
GOLD I & IV 4.066 (2.082-7.940) <0.001 2.813 (1.029-7.687) 0.044
FEV1 (per L) 0.583 (0.469-0.725) <0.001 0.812 (0.603-1.094) 0.172
Smoking habitus
Current smoking 1.089 (0.780-1.521) 0.615
Previous smoking 0.972 (0.683-1.381) 0.872
Never smoke 0.938 (0.660-1.333) 0.721
Medical history
Hypertension 0.840 (0.599-1.177) 0.311
Diabetes 1.161 (0.796-1.692) 0.439
Hyperlipidaemia 0.832 (0.589-1.175) 0.296
Obesity 0.730 (0.455-1.170) 0.191 0.825 (0.490-1.388) 0.468
Atrial fibrillation 1.505 (1.087-2.085) 0.014 1.121 (0.777-1.619) 0.541
Renal insufficiency 1.841 (1.327-2.553) <0.001 1.254 (0.818-1.924) 0.299
Coronary artery disease 1.193 (0.862-1.651) 0.286
History of COPD 1.914 (1.192-3.073) 0.007 0.950 (0.464—1.946) 0.888
History of stroke 1.402 (0.792-2.481) 0.246
Medication at admission
Diuretics 2.095 (1.184-3.706) 0.011 1.396 (0.711-2.743) 0.333
Posology (per 10 mg/day) 1.018 (1.011-1.025) <0.001 1.012 (1.002-1.022) 0.017
ACEI or ARB 0.654 (0.428-1.000) 0.0497 0.664 (0.392-1.124) 0.127
Beta-blockers 0.708 (0.507-0.989) 0.043 0.953 (0.641-1.416) 0.811
Spironolactone 1.276 (0.920-1.770) 0.144 1.170 (0.794-1.723) 0.472
p-2 agonist 2.032 (1.206-3.425) 0.008 0.991 (0.464-2.118) 0.981
Inhaled corticosteroids 0.653 (0.241-1.770) 0.403
Anticholinergic 0.558 (0.078-4.001) 0.562
Devices
ICD 1.552 (0.922-2.612) 0.098 0.948 (0.453-1.986) 0.888
ICD + CRT 2.062 (1.406-3.023) <0.001 1.767 (0.997-3.133) 0.051

COPD chronic obstructive pulmonary disease, GOLD global initiative for chronic obstructive lung disease, LVEF left ventricular ejection
fraction, FEVI forced expiratory volume in 1 s, ACEI angiotensin conversion enzyme inhibitor, ARB angiotensin II receptor blockade, /ICD
implantable cardioverter defibrillator, CRT cardiac resynchronization therapy
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Others characteristics that differentiate patients with
than patients without COPD are usual parameters accom-
panying obstructive airways diseases: lowest FEV1, more
f-2 agonists and inhaled corticosteroids and more history
of smoking and COPD. Nevertheless, after multivariate
analysis, none of these factors is predictor of mortality.

The main problem of a systematic screening of COPD in
patients with SHF is the impact on therapeutic decision.
Main therapeutic drugs used in SHF and COPD, repre-
sented by beta-blockers and -2 agonists, respectively,
have common biological target but opposite effects. Stud-
ies show beta-blockers are well tolerated in patients with
COPD [19, 20]. Moreover, the use of beta-blockers in
hospitalized patients with acute exacerbation of COPD is
associated with reduced mortality [21]. In the other hand,
use of -2 agonist in patients with COPD are reattached to
an increased cardiovascular risk [22] with increased SHF
[23], acute coronary syndrome [24] and primary cardiac
arrest [25]. If recent studies show that beta-blockers are
beneficial in patients with both SHF and COPD [26],
benefits and risks of use of -2 agonists in this population
is still debated [23, 27, 28]. In our study, univariate anal-
ysis show beta-blockers have a protective effect and (-2
agonist a noxious effect on mortality. After multivariate
analysis and adjustment for confounding factors, neither
beta-blockers nor -2 agonists have prognostic value. Our
results show patients with advanced COPD have more
history of COPD, more f-2 agonists and more inhaled
corticosteroids. These results suggest -2 agonists and
inhaled corticosteroids select sicker patients with more
advanced COPD that is an independent factor of mortality.

Clinical implications

The high prevalence of COPD in patients with SHF, and
the lack of specificity of dyspnoea incite to propose
systematic screening of airflow obstruction to prefer
f1-selective beta-blockers which decreased hospitalization
[29] and mortality [23, 26] in patients with COPD. Recent
study shows that if switch between ff1-selective and non-
selective beta-blockers is well tolerated in COPD with
SHF, functional parameters are better with f1-selective
beta-blockers [30]. Diagnosis of COPD in patients with
SHF must alert the physician of the risk of misdiagnosed
dyspnoea and over treat symptoms of volume overload
with the risk of hypokaliemia and renal insufficiency.
Furthermore, screening of COPD must incite to better risk
factors control and particularly current smoking.

Limitations of the study

Main limit of this study is the lack of biological marker of
SHF. It is nowadays proven that natriuretic peptides are
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discriminate markers to categorize dyspnoea [31]. Natri-
uretic peptide measurements in patients with chronic heart
failure receiving optimal medical therapy can also predict
cardiovascular prognosis [32]. However, there is few data
of their utility in the specific population of patients with
both SHF and COPD. Systematic testing of natriuretic
peptides was introduced only since 2006 to our SHF Unit.

We have no information about treatment during the
follow-up. We cannot exclude that part of mortality
observed in patients with advanced COPD was attributable
to default of adherence to treatment. Indeed, in our study,
patients with more advanced COPD had higher NYHA
functional class. Recent study shows that NYHA class III/
IV is negatively associated with adherence to treatment in
patients with SHF [33].

Another limit of this study is the lack of information
concerning the death. We show that total mortality of
patients with SHF increases with the stage of COPD, but
we have no information concerning the influence of COPD
on sudden cardiac death and rhythmic events. Neverthe-
less, sudden cardiac death and rhythmic events are classical
major adverse cardiac events in patients with SHF that can
be effectively treated by ICD. Studies show that COPD is
associated with neurohumoral activation [34], left ventric-
ular sympathetic nervous dysfunction [35] and increased
cardiac sudden death in patients with history of myocardial
infarction [36]. This pathophysiology of COPD by activation
of the sympathetic nervous system could explain the benefit
of beta-blockers previously reported in patients with COPD
irrespective of GOLD stage [26].

Conclusion

More than one-third of patients with SHF have COPD, which
increases mortality in patients with SHF from GOLD stage 11
to IV. Because part of dyspnoea attributable to COPD is
wrongly attributed to left ventricular dysfunction and vol-
ume overload, most of COPD are underdiagnosed in this
population, leading to inappropriate increase of diuretics’
dose. COPD should be systematically detected in patients
with SHF to enhance selective f1-blockers prescription,
adapt diuretics’ dose and reduce the exposition to risk factors
for COPD known to increase mortality.
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