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Background: Patients with COPD are at higher risk of presenting with atrial fibrillation (AF).
Information about clinical outcomes and optimal medical treatment of AF in the setting of
COPD remains missing. We aimed to describe the prevalence of COPD in a sizeable cohort of
real-world AF patients belonging to the same healthcare area and to examine the relationship
between comorbid COPD and AF prognosis.

Methods: Prospective analysis performed in a specific healthcare area. Data were obtained
from several sources within the “data warehouse of the Galician Healthcare Service” using
multiple analytical tools. Statistical analyses were completed using SPSS 19 and STATA 14.0.
Results: A total of 7,990 (2.08%) patients with AF were registered throughout 2013 in our
healthcare area (n=348,985). Mean age was 76.831£10.51 years and 937 (11.7%) presented
with COPD. COPD patients had a higher mean CHA DS,-VASc (4.21 vs 3.46; P=0.02) and
received less beta-blocker and more digoxin therapy than those without COPD. During a
mean follow-up of 707£103 days, 1,361 patients (17%) died. All-cause mortality was close
to two fold higher in the COPD group (28.3% vs 15.5%; P<<0.001). Independent predictive
factors for all-cause mortality were age, heart failure, diabetes, previous thromboembolic
event, dementia, COPD, and oral anticoagulation (OA). There were nonsignificant differences
in thromboembolic events (1.7% vs 1.5%; P=0.7), but the rate of hemorrhagic events was
significantly higher in the COPD group (3.3% vs 1.9%; P=0.004). Age, valvular AF, OA,
and COPD were independent predictive factors for hemorrhagic events. In COPD patients,
age, heart failure, vasculopathy, lack of OA, and lack of beta-blocker use were independent
predictive factors for all-cause mortality.

Conclusion: AF patients with COPD have a higher incidence of adverse events with signifi-
cantly increased rates of all-cause mortality and hemorrhagic events than AF patients without
COPD. However, comorbid COPD was not associated with differences in cardiovascular death
or stroke rate. OA and beta-blocker treatment presented a risk reduction in mortality while
digoxin use exerted a neutral effect.

Keywords: atrial fibrillation, big data, CHA DS -VASc, COPD, stroke

Background

COPD represents one of the most prevalent medical conditions.'? It is associated
with significant morbidity as well as economic and social burden.! Moreover, COPD
is one of the leading causes of mortality worldwide and is expected to become the
third leading cause of death by 2020." Another highly prevalent medical disorder is
atrial fibrillation (AF).* AF patients have an amplified risk of serious complications
including death, stroke, and congestive heart failure (CHF).*”
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These two conditions are often seen together in light of
their high individual prevalence rates. Patients who have
both conditions impose high resource consumption and incur
worse quality of life overall. Numerous studies corroborate
that COPD patients have an increased risk of developing
cardiac arrhythmias®® with a four fold risk of AF.* Among
COPD patients, the simultaneous presence of AF confers
a higher risk of hospitalization compared with COPD
patients without AF.!° Medical treatment is a major concern
in this setting. Beta-blocker and digoxin use is a matter of
controversy — the former in COPD patients and the latter in
the overall population and specifically in AF. Subsequently,
the lower frequency of beta-blocker use and higher frequency
of digoxin use in the COPD population may have adverse
long-term outcomes.

Notably, most of the studies analyzing the association
between AF and COPD are retrospective in nature, and
information relating to outcomes remains lacking.

This study aimed to 1) quantify the prevalence of COPD
in a large cohort of real-world European AF patients belong-
ing to the same healthcare area; and 2) to describe the associa-
tion of comorbid COPD with prognosis in AF, specifically
in relation to all-cause mortality.

Methods
Study population

The study population was acquired from the database infor-
mation system of the Galician Healthcare Service."' The
information was acquired from several sources within the
“data warehouse of the Galician Healthcare Service” using
analytical tools (Complex Analysis Information Systems)
(Sistemas de Informacion de Analisis Complejo, SIAC) to
retrieve normalized and structured data about patient char-
acteristics (SIAC-CID), primary health care (SIAC-AP),
hospital discharges (STAC-HA), and pharmaceutical infor-
mation (SIAC-PF). Clinical coding is based on international
classifications: International Classification of Primary
Care-2-E, International Classification of Diseases, ninth
revision, Clinical Modification (CIE-9-MC), and Anatomical,
Therapeutic, Chemical classification system and is detailed
in the Supplementary material. The study was approved by
the Ethics Committee of Clinical Research (comité ético de
investigacion clinica de galicia).

AF and COPD

A qualified expert searched for specific data from different
modules of the health information system and matched them
with an active episode of AF for each patient using a personal

identification code. Finally, once patients were identified,
a data manager confirmed the correct codification of the
patients (Supplementary material).

All patients coded with COPD were successively verified
by one investigator (ELP). COPD was defined by a FEV /FVC
ratio <0.70 after 400 pg of inhaled albuterol.'? In line with
previous studies, patients with a previous history of asthma,
bronchiectasis, tuberculosis, or other confounding diseases
such as severe CHF (New York Heart Association stage
III-1V), obliterative bronchiolitis, or diffuse panbronchiolitis
were excluded. Patients with COPD were clinically stable
receiving standard medical therapy according to the American
Thoracic Society/European Respiratory Society guidelines.'

Complications (SIAC HA-CMBD)

The Minimum Basic Data Set (MBDS) is a set of variables
obtained at the time of hospital discharge, which contains
administrative, clinical, and demographic data and pro-
vides information on the patient, his/her environment, the
healthcare-providing institution, and the hospital course.
The clinical variables (primary diagnosis, other diagnosis,
surgical procedure, and other therapeutic diagnostic proce-
dures) are the most useful instruments for the calculation of
clinical activity and are coded according to the CIE-9-MC.
Their use is required in all public Spanish hospitals.

The lack of efficacy and the presence of adverse effects
were analyzed from the MBDS by identifying the primary
and secondary diagnoses related to thromboembolic events
(ischemic ictus, deep venous thrombosis, and pulmonary
embolism) and hemorrhagic processes (gastrointestinal,
retroperitoneal, hematuria, nervous system, and unspecified)
via their CIE-9-MC (eighth and ninth revisions) codes.

The causes of death were divided into inpatient and
outpatient deaths. Also based on the codes assigned to the
primary cause of death, deaths were classified by a single
investigator (MRM) as 1) cardiovascular death (myocardial
infarction, heart failure, arrhythmia, endocarditis, embolism,
or hemorrhage) and 2) non-cardiovascular death (infectious,
oncologic, traumatic, digestive, renal failure, respiratory
failure, hematologic, rhabdomyolysis, diabetes mellitus,
neurologic disorders, vascular failure, and gynecologic).

Statistical analysis

In an initial descriptive analysis, Gaussian continuous
variables were expressed as mean and standard deviation
and non-Gaussian continuous variables were expressed as
median (minimum and maximum). To identify the differ-
ences between study groups, the parametric ANOVA test
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was utilized for Gaussian variables and the Kruskal-Wallis
test was used for non-Gaussian variables. Categorical vari-
ables were compared using the chi-squared test. All-cause
mortality was calculated using Cox regression model. The
qualitative and quantitative variables included in the models
were the following: quantitative: age and CHA,DS,-VASc
score; qualitative: gender, valvular and non-valvular AF,
peripheral arteriopathy, diabetes mellitus (insulin-dependent
or non-insulin dependent), arterial hypertension, pulmo-
nary thromboembolism, ischemic transitory accident/
stroke, heart failure, acute myocardial infarction, COPD,
death (inpatient and outpatient) or treatment with warfarin/
acenocumarol, aspirin, clopidogrel, rivaroxaban, apixaban
or dabigatran, beta-blockers, angiotensin-converting enzyme
inhibitors/angiotensin I receptor antagonist (ACEI/ARAII),
and digoxin.

The statistically significant P-values were obtained
through a two-sided test; P-values <0.05 were considered
statistically significant. All statistic calculations were com-
pleted using the SPSS 19 and STATA 14.0 programs.

Results

Overall there were 7,990 (2.08%) subjects with AF (846;
10.6% valvular AF and the rest 7,144; 89.4% non-valvular
AF) in the healthcare area of Santiago de Compostela
(383,000 subjects) on January 1,2013. Out of 53,684 subjects
aged between 0 and 14 years, there were 0 cases with AF;
in the 14—64 years age group, there were 956 cases of AF

(0.38%); and finally, from 91,052 individuals (7.72%) of
age >64 years, there were 7,034 AF cases.

Baseline characteristics
The mean age of the study population was 76.83+10.51 years;
4,056 patients (50.8) were women, and 937 (11.7%) patients
had a comorbid COPD diagnosis (Table 1). Mean CHA,DS -
VASc score was 3.5+1.54. As shown in Table 2, patients with
COPD were more frequently men than women. They were
also older and had higher rates of diabetes, vasculopathy and
heart failure than their counterparts without COPD. About
75.5% of patients with COPD received oral anticoagulation
(OA) vs 72.2% of patients without it (P=0.03). There was
no difference with regard to antiplatelet therapy (12.4% vs
13.2%, respectively; P=0.48). There were clear differences in
beta-blocker treatment rate (45.3% vs 28.2%; P<<0.001) and
digoxin prescription (32.1% vs 41.0%; P<<0.001) for those
without COPD and those with the diagnosis, respectively.
Patients with COPD had a higher mean CHA DS -VASc
score (4.21 vs 3.46, P=0.02), and thus, this population had a
higher proportion of patients with high thromboembolic risk
(CHA,DS -VASc =2;95.3% vs 89.2%; P<<0.001) compared
to those without COPD.

Events

Mortality

During a mean follow-up of 707+103 days, 1,361 patients
(17%) died (all-cause mortality), 478 of them in the hospital

Table | Differences in the distribution of the CHA,DS,-VASc components according to gender

Male (n=3,934; 49.2%) Female (n=4,056; 50.8%) Total (n=7,990) P-value

Age (SD)* 7442 (11.18) 79.17 (9.23) 76.83 (10.51) <0.001
Age <65 years* 681 (17.3%) 275 (6.7%) 956 (12.0%) <0.001
Heart failure* 1,151 (29.3%) 1,025 (25.3%) 2,176 (27.2%) <0.001
Hypertension* 2,572 (65.4%) 3,020 (74.5%) 5,592 (70.0%) <0.001
Diabetes mellitus* 975 (24.8%) 906 (22.3%) 1,881 (23.5%) 0.010
Vasculopathy* 301 (7.7%) 209 (5.2%) 510 (6.4%) <0.001
Previous thromboembolic event 353 (9%) 381 (9.4%) 734 (9.2%) 0.515
Valvular AF 379 (9.6%) 467 (11.7%) 846 (10.6%) 0.006
Dementia* 76 (1.9%) 211 (5.2%) 287 (3.6%) <0.001
COPD 636 (16.2%) 301 (7.4%) 937 (11.7%) <0.001
Antiplatelets 515 (13.1%) 532 (13.1%) 1,047 (13.1%) 0.973
Oral anticoagulants 2,825 (71.8%) 2,974 (73.3%) 5,799 (72.6%) 0.129
CHA DVAS -Vasc <2 682 (17.3%) 127 (3.1%) 809 (10.1%) <0.001
Beta-blockers 1,721 (43.7%) 1,735 (42.8%) 3,456 (43.3%) 0.381
ACEI/ARAII 2,342 (59.5%) 2,526 (62.3%) 4,868 (60.9%) 0.012
Digoxin 1,120 (28.5%) 1,531 (37.7%) 2,651 (33.2%) <0.001

Note: *Statistically significant.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; ARAII, angiotensin Il receptor antagonists; SD, standard deviation.
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Table 2 Differences in the baseline profile and in the rate of events in patients with and without COPD

No COPD (n=7,053; 88.3%) COPD (n=937; 11.7%) Total (n=7,990) P-value
Baseline characteristics
Age (SD) 76.5 (10.57) 82.01 (7.89) 76.83 (10.51) <0.001
Female 3,755 (53.2%) 301 (32.1%) 4,056 (50.8%) <0.001
Heart failure 1,787 (25.3%) 389 (41.5%) 2,176 (27.2%) <0.001
Hypertension 4,926 (69.8%) 666 (71.1%) 5,592 (70.0%) 0.43
Diabetes mellitus 1,630 (23.1%) 251 (26.8%) 1,881 (23.5%) 0.013
Vasculopathy 430 (6.1%) 80 (8.5%) 510 (6.4%) 0.004
Previous thromboembolic event 647 (9.2%) 87 (9.3%) 734 (9.2%) 091
Valvular AF 742 (10.5%) 104 (11.1%) 846 (10.6%) 0.58
CHA DVAS -Vasc <2 765 (10.8%) 44 (4.7%) 809 (10.1%) <0.001
Antiplatelets 931 (13.2%) 116 (12.4%) 1,047 (13.1%) 0.485
Oral anticoagulants 5,092 (72.2%) 797 (75.5%) 5,799 (72.6%) 0.036
Beta-blockers 3,192 (45.3%) 264 (28.2%) 3,456 (43.3%) <0.001
ACEI/ARAII 4,300 (61.0%) 568 (60.6%) 4,868 (60.9%) 0.837
Digoxin 2,267 (32.1%) 384 (41.0%) 2,651 (33.2%) <0.001
Outcomes
Intracranial hemorrhage 25 (0.4%) 5 (0.5%) 30 (0.4%) 0.400
Hemorrhagic events 133 (1.9%) 31 (3.3%) 164 (2.1%) 0.004
Stroke 109 (1.5%) 16 (1.7%) 125 (1.6%) 0.707
In-hospital dead 368 (5.2%) 110 (11.7%) 478 (6.0%) 0.000
All-cause mortality 1,096 (15.5%) 265 (28.3%) 1,361 (17.0%) 0.000

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; ARAII, angiotensin Il receptor antagonists; SD, standard deviation.

(6% of total). For inpatient deaths, a diagnostic code is always
assigned by primary cause of admission. This allowed us to
discern the cause of death of these patients, which was car-
diovascular for 175 subjects (36.6%) and non-cardiovascular
for the remaining. Thirty-eight participants (7.9%) had a
hemorrhagic event, with 30 (0.4%) of them having cerebral
hemorrhage. Of these 30 patients, 25 were on OA, three were
on antiplatelet therapy, and two were not receiving either
of the former. All these events happened in patients with
CHA DS -VASc scores =2.

Differences in overall mortality were observed between
patients with and without COPD (Figure 1; Table 2). In the
multivariable analysis, age, heart failure, diabetes, previous
thromboembolic event, vasculopathy, COPD, valvular AF, OA
antiplatelet, and absence of beta-blocker therapy were inde-
pendent predictive factors for all-cause mortality (Table 3).
COPD had the highest HR for all-cause mortality which was
higher than those of independent CHA DS -VASc compo-
nents (HR =1.92, 95% CI: 1.54-2.40; P<<0.001).

When the analysis was performed in the subgroup of
patients with COPD, age, heart failure, vasculopathy, lack of
OA, and lack of beta-blocker use were independent predictive
factors for all-cause mortality (Table 4).

Thromboembolic and hemorrhagic events

There were 125 ictus cases (1.6%) during the follow-up.
There was a non-significant difference between the
incidencein COPDandnon-COPDpatients(1.7%vs 1.5%;P=0.7).
Independent factors related to ictus were age (HR =1.04;

1.00 A

0.90 -

0.80 -

0.70 A . v . ‘

0 200 400 600
Number at risk Follow-up (days)
No COPD 7,053 6,947 6,849 6,744
COPD 937 898 879 843
No COPD COPD

Figure | Kaplan—Meier curves for all-cause death at |-year follow-up with respect
to the presence of COPD.
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Table 3 Univariable and multivariable Cox regression analyses for overall mortality in the whole population

All-cause mortality

HR 95% ClI P-value HR 95% CI P-value

Univariable Multivariable
Age (years)* I.11 1.10-1.12 <0.001 1.08 1.07-1.09 <0.001
Female 1.21 1.07-1.36 0.002 I.11 0.92-1.34 0.227
Heart failure* 2.00 1.77-2.26 <0.001 1.93 1.60-2.34 <0.001
Arterial hypertension 1.18 1.03-1.34 0.013 .16 0.93-1.45 0.198
Thromboembolic event* 1.73 1.44-2.06 <0.001 1.43 1.10-1.86 0.008
Vasculopathy* 1.39 I.11-1.73 0.003 1.51 1.13-2.02 0.006
Diabetes mellitus* 1.35 1.18-1.54 <0.001 1.33 1.09-1.62 0.005
Valvular AF* 4.69 3.69-5.96 <0.001 1.40 1.09-1.82 0.009
Dementia 4.69 3.69-5.96 <0.001 1.27 0.86—1.87 0.234
COPD* 1.93 1.68-2.20 0.000 1.92 1.54-2.40 <0.001
Oral anticoagulation*® 0.75 0.66-0.86 <0.001 0.80 0.70-0.92 0.002
Antiplatelet® 1.21 1.03-1.43 0.024 1.60 1.20-2.12 0.001
Beta-blockers* 0.62 0.43-0.90 0.012 0.50 0.41-0.62 <0.001
ACEI/ARAII 0.79 0.71-0.88 <0.001 0.95 0.78-1.16 0.642
Digoxin 1.18 1.06-1.32 0.003 0.96 0.79-1.17 0.699

Note: *Significant in the multivariable analysis.
Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; ARAII, angiotensin Il receptor antagonists.

95% CI: 1.02-1.06; P<<0.001), female gender (HR =1.50; 95% There were 164 hemorrhagic events (2.1%) (1.9% in
CI: 1.03-2.18; P=0.03) and previous thromboembolic event(s)  patients without COPD and 3.3% in patients with COPD,
(HR =1.96; 95% CI: 1.24-3.05; P=0.004). OA was a protec- P=0.004). For the multivariable model the following
tive factor for cerebral thromboembolic events (HR =0.65;  factors increased the risk of a hemorrhagic event: age
95% CI: 0.42—0.99; P=0.04). COPD was not associated with ~ (HR =1.03; 95% CI: 1.01-1.05; P<<0.001), valvular AF
the development of thromboembolic events (Table 5). (HR =1.99; 95% CI: 1.35-2.95; P<<0.001), OA (HR =1.45;

Table 4 Univariable and multivariable Cox regression analyses for overall mortality in the COPD population

All-cause mortality
HR 95% CI P-value HR 95% ClI P-value
Univariable Multivariable
Age (years)* 1.04 1.02-1.07 <0.001 1.03 1.01-1.06 0.006
Female 0.93 0.63-1.38 0.71
Heart failure* 2.00 1.77-2.26 <0.001 1.76 1.20-2.57 0.003
Arterial hypertension 1.43 0.91-2.23 0.117
Thromboembolic event 1.21 0.66-2.21 0.530
Vasculopathy* 1.96 1.15-3.32 0.013 1.86 1.10-3.17 0.021
Diabetes mellitus 1.38 0.93-2.05 0.116
Valvular AF 1.51 0.91-2.54 0.116
Dementia 1.64 0.77-3.53 0.205
Oral anticoagulation*® 0.64 0.43-0.96 0.030 0.64 0.51-0.79 0.046
Antiplatelet 1.87 1.17-2.99 0.009 1.59 0.88-2.85 0.122
Beta-blockers* 0.58 0.36-0.94 0.026 0.62 0.38-0.99 0.048
ACEI/ARAII 0.84 0.57-1.22 0.352
Digoxin I.15 0.79-1.67 0.479

Note: *Significant in the multivariable analysis.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; ARAII, angiotensin Il receptor antagonists.
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Table 5 Univariable and multivariable Cox regression analyses for thromboembolic events and hemorrhagic events in the whole

population
HR 95% CI P-value | HR 95% ClI P-value
Thromboembolic events
Univariable | Multivariable
Thromboembolic events
Age (years)* 1.05 1.03-1.07 <0.001 1.04 1.02-1.06 <0.001
Female* 1.79 1.24-2.58 0.002 1.50 1.03-2.18 0.03
Heart failure 0.88 0.60-1.30 0.53
Arterial hypertension 0.89 0.61-1.29 0.54
Vasculopathy 1.19 0.60-2.34 0.61
Previous TE* 1.51 1.20-1.90 <0.001 1.96 1.24.3.05 0.004
Diabetes mellitus 0.92 0.60-1.40 0.68
Valvular AF 1.36 0.81-2.27 0.23
Dementia 1.15 0.47-2.83 0.75
Oral anticoagulation* 0.53 0.37-0.75 <0.001 0.65 0.42-0.99 0.004
Antiplatelet 2.24 1.49-3.37 <0.001 1.58 0.96-2.60 0.07
Beta-blockers 0.62 0.42-0.90 0.012 0.79 0.54-1.17 0.24
ACEI/ARAII 0.99 0.69-1.43 0.98
Digoxin 0.86 0.71-1.06 0.16
Hemorrhagic events
Age (years)* 1.03 1.02-1.05 <0.001 1.03 1.01-1.05 <0.001
Female 0.88 0.65-1.19 0.4
Heart failure 0.70 0.51-0.98 0.036 091 0.65-1.27 0.59
Arterial hypertension 1.26 0.89-1.79 0.19
Vasculopathy 0.99 0.53-1.89 0.99
Previous TE 1.22 0.97-1.54 0.084 I.16 0.92.1.46 0.198
Diabetes mellitus 1.37 0.95-1.87 0.09 1.28 0.91-1.80 0.16
Valvular AF* 2.10 1.43-3.09 <0.001 1.99 1.35-2.95 0.001
Dementia 0.52 1.65-1.62 0.258
COPD* 1.86 1.26-2.75 0.002 1.72 1.16-2.54 0.007
Oral anticoagulation* 1.55 1.05-2.28 0.026 1.45 1.01-2.14 0.04
Antiplatelet 1.28 0.84-1.95 0.24
Beta-blockers 0.89 0.65-1.22 0.49
ACEI/ARAII 0.76 0.97-1.86 0.076 1.26 0.90-1.75 1.26
Digoxin 1.40 1.02-1.91 0.034 0.95 0.81-1.12 0.56

Note: *Significant in the multivariable analysis.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; ARAII, angiotensin Il receptor antagonists; TE, thromboembolic event.

95% CI: 1.01-2.14, P=0.04), and COPD (HR =1.72; 95% CI:
1.16-2.54; P=0.007) (Table 5).

Discussion

In the present study, we describe the outcomes of real-world
AF patients and compare the results with the subgroup who
had comorbid COPD. To the best of our knowledge, this
is the largest sample size of patients with both conditions
reported to date. A concomitant diagnosis of COPD was
found in 11.7% of included AF patients. These patients are

older and more likely to be male. While the factors with the
highest influence on mortality in AF are concomitant heart
failure and COPD (with close to twofold risk of mortality), in
the subgroup of AF patients with COPD, the most important
risk factors for death during follow-up were vasculopathy and
heart failure. Interestingly, in these patients, OA and beta-
blocker treatment presented an important risk reduction in
mortality. COPD was independently associated with all-cause
death and hemorrhagic events but not with cardiovascular
death or thromboembolic episodes in AF patients.
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Importantly this analysis is not delimited by age or by
any other parameter, since it includes the total population
of patients with AF within our healthcare area. Therefore,
these results are representative and have strong external
validity with no selection bias. Moreover, the most significant
endpoints including all-cause mortality and hemorrhagic/
thromboembolic events have been thoroughly collected.

Background

An expanding body of evidence reveals that COPD is associ-
ated with AF.#!* The Malmo Preventive Project reported that
after adjustment for clinical variables, FEV was inversely
associated with the incidence of AF."> The prevalence of
COPD in AF patients in our healthcare area (almost 12%)
is similar to that study.'” However, in an American setting,
the rate has been reported as high as 23%.'® More recently,
in the EURObservational Research Programme Pilot Survey
on Atrial Fibrillation (EORP-AF) survey, COPD was found
in 11% of AF patients."”

Several mechanisms of this association have been
proposed.'® First, the increasing age of the population could
be one of the major determinants.’ Similarly, CHF and COPD
often coexist,'** and both have the potential to impact one
another. Our study shows that this association remains (CHF
is present in 45% of those with COPD vs 25.3% of those
without), emphasizing the conception that both the disorders
are narrowly related. In addition to CHF, diabetes mellitus
was more commonly present in COPD patients (26.8%
vs 23.1%; P=0.013). Hypoxia and hypercapnia have been
involved in AF occurrence in COPD.? Previous studies have
shown that the greater vulnerability of the atrium for re-
entrant arrhythmias by hypoxia is based on the combination
of a moderate shortening of the wavelength and an increase in
homogeneity in the conduction of premature wavefronts. '8
Other groups have shown that MMP-9 expression and
upregulation of HIF-1a/VEGF increase in fibrillating atria,
which may contribute to the atrial structural remodeling seen
in these patients.>>> On the other hand, hypercapnia produces
a marked and uniform increase in atrial refractoriness and a
significant slowing in atrial conduction.?> Moreover, hypox-
emia results in pulmonary arteriolar constriction leading to
pulmonary arterial and right ventricular hypertension which
may predispose to arrhythmias due to the resulting right atrial
dilatation.?**” COPD also contributes to ventricular diastolic
dysfunction,'*2*2627 3 conceivable pathophysiologic mecha-
nism of AF initiation and/or perpetuation.?® Oxidative stress
and inflammation represent major pathogenic mechanisms in
COPD.,?® but have also been associated with AF initiation and

perpetuation.” Finally, respiratory drugs have been shown
to precipitate AF. Short- and long-acting beta-agonists, anti-
cholinergic drugs, and methylxanthine agents may increase
the risk of AF in COPD."®

Clinical relevance
In the EORP-AF Pilot registry,'” which had a smaller number
of patients (n=339) and shorter follow-up, COPD was
linked with superior rates of cardiovascular death, all-cause
mortality, and the compound outcome of thromboembolic
event/bleeding/cardiovascular death. Similarly, Huang
et al® reported in 227 patients that the presence of COPD in
patients with AF was an independent risk factor for 1-year
all-cause and cardiovascular mortality but not a risk factor
for stroke. In our population, COPD was indeed associated
with all-cause mortality but not with cardiovascular death or
thromboembolic events. Due to the longer follow-up of our
cohort plus the higher number of patients, we believe that this
association should be confirmed. Possibly, differences in the
rate of beta-blocker use could have explained the differences
existing in cardiovascular mortality. Beta-blockers have been
conventionally contraindicated in COPD; however, current
data imply that cardioselective beta-blockers are safe and
lessen COPD exacerbations and mortality.3!* In our popula-
tion, beta-blockers exhibited a protective effect in all-cause
mortality both in the general population and in COPD patients.
Another significant finding in our study is that digoxin was
not associated with an increased risk for all-cause mortality.
This series represents one of the largest contemporary series
of COPD patients, and after adjustment for clinical factors,
digoxin use had a neutral association with outcomes. Never-
theless, based on the multiple conflicting observational stud-
ies about digoxin’s safety and its potential concerns, along
with the well-known protective effects of beta-blockers, it
seems logical to reserve this drug for those patients intolerant
to beta-blockers or for those situations where dual therapy
is still needed in order to achieve an adequate rate control.
It is important to highlight that 75% of our COPD patients
were maintained on OA (significantly higher than patients
without COPD). This could have explained the lack of differ-
ence with regard to stroke rates and the significant increase
in the rate of hemorrhagic events, in particular with regard to
gastrointestinal bleeding. Nevertheless, COPD was indepen-
dently associated with all-cause mortality in the multivari-
able analysis, pointing toward an independent mechanism
underlying this association. In a recent study, the rate of
recurrence of peptic ulcer bleeding (PUB) was significantly
higher in COPD patients than in the non-COPD-matched
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controls, which goes in line with our observation. The asso-
ciation between hemorrhagic events and COPD might be
secondary to numerous factors:** COPD represents a systemic
inflammation. Oxidative stress may cause cytotoxic injury
of the mucosa by creating reactive oxygen species.** More-
over, cigarette smoke exposure in patients with COPD may
delay ulcer healing.® Finally, steroid use in COPD patients
has been related to delayed ulcer healing.*® These presumed
mechanisms may prompt patients with COPD to develop
recurrent PUB and could explain — at least partially — the
higher event rate found in this subset of patients. Due to the
relevance of this novel finding, further studies addressing
this relationship should be performed.

Our “real-world” data reinforce the existing evidence
regarding the amplified risks in comorbid AF and COPD.
Intensified clinical follow-up should be performed in this
subgroup of patients. A comprehensive clarification of the
pathophysiological mechanisms linking COPD to AF could
lead to better therapeutic options and reduction in mortality
in this subset of patients.

Limitations

There are some limitations of our study that should be
acknowledged. First, it is important to highlight the fact
that registered codes are from multiple physicians and are
not reviewed by an independent observer, which could lead
to some coding errors (ie, wrong coding of a disease for a
patient). However, given the fact that it is a disease frequently
encountered in several specialties, we believe that the propor-
tion of erroneously coded patients is low, and therefore, it
should not have modified the conclusions of this study. The
protective effect of beta-blockers in the COPD population
could be the result of beta-blocker prescription in patients
with less severe COPD. The cox regression model was not
adjusted for COPD severity, subsequently it is plausible that
minor/early stages of the disease are not as strongly associated
with the outcomes of interest as compared to those patients
with more severe manifestations of the disease, where the
weight of the association could be higher. Cigarette smoke
exposure was not available in our records and hence was not
considered in the analysis. This could also have had relevance
in terms of outcomes. Finally, the cause of death is based on a
diagnostic code assigned by the primary cause of admission,
which could have been in some cases dissimilar to the final
cause of death.

Conclusion
AF patients with COPD have a greater incidence of adverse
events with significantly increased rates of all-cause mortality

and hemorrhagic events than AF patients without COPD.
However, comorbid COPD was not associated with differ-
ences in cardiovascular death or stroke rate. OA and beta-
blocker treatment presented a risk reduction in mortality
while digoxin use exerted a neutral effect.
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Supplementary material

Selection, identification, and calculation
of CHA,DS,-VASc score, mortality
(SIAC-AP, SIAC-CID)

CIAP2 — Classification of Primary Care: cutoff date:
31/12/2013

Selection of patients with an episode and/or an active
conditioning factor with the CIAP2 code K78 — Atrial
fibrillation/atrial flutter (SIAC-AP).

Identification of patients with an episode and/or an active
conditioning factor with code K83 — Valvular heart dis-
ease (SIAC-AP).

Calculation of CHA,DS -VASc score, as defined by
the European Society of Cardiology.' This scale awards
1 point for each of the following risk factors: heart failure,
arterial hypertension, age 65—74 years, vascular disease
(myocardial infarction, peripheral arterial disease, or
aortic plates), female gender, and diabetes mellitus, and
2 points for a previous stroke and age =75 years.
History of acute congestive failure with one of the fol-
lowing codes: K74 — Ischemic heart disease with angina;
K75 — Acute myocardial infarction; K76 — Ischemic heart
disease without angina; K77 — Heart failure (SIAC-AP)
(HF).

Arterial hypertension: K85 — Elevated blood pressure;
K86 — Hypertension uncomplicated; K87 — Hypertension
complicated (damage in target organs); K85 — (SIAC-AP).
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Publish your work in this journal

The International Journal of COPD is an international, peer-reviewed
journal of therapeutics and pharmacology focusing on concise rapid
reporting of clinical studies and reviews in COPD. Special focus is given
to the pathophysiological processes underlying the disease, intervention
programs, patient focused education, and self management protocols.

Age =75 years and gender (SIAC-CID).

Diabetes mellitus: T89 — Insulin-dependent diabetes
mellitus; T90 — non insulin-dependent diabetes mellitus
(STAC-AP).

Ictus or acute transient ischemia symptoms: K89 —
Transient cerebral ischemia; K90 — Stroke/cerebro-
vascular accident; K91 — cerebrovascular disease;
K92 — Atherosclerosis/peripheral artery disease; K93 —
Pulmonary embolism (SIAC-AP).

Anticoagulation/antiaggregation therapy (SIAC-PF):
cutoff date 31/12/2013

Patients with an active prescription of oral anticoagulants
and antiaggregants on 31/12/2013 (SIAC-PF).

The following drugs are identified with an Anatomical,
Therapeutic, Chemical classification system code: acetyl-
salicylic acid and/or clopidogrel, acenocumarol, warfarin
(with the calculation of defined daily dose), apixaban,
dabigatran, and rivaroxaban.
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