THE JOURNAL OF INNOVATIONS IN
J Innov Cardiac Rhythm Manage. 2022;13(8):5112-5119 CARDIAC RHYTHM
MANAGEMENT™

DOI: 10.19102/icrm.2022.130806

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

ORIGINAL RESEARCH

Impact of Chronic Obstructive Pulmonary
Disease on Atrial Fibrillation Ablation
Outcomes According to the National
Readmission Database

AHMED M. MARAEY, mp,"> MUHAMMAD HAISUM MAQSOOD, mp,> MAHMOUD KHALIL, mp, msc,34
AHMED HASHIM, megch,®> AHMED M. ELZANATY, mp, mpH,® HADEER R. ELSHARNOBY, machs,’

EMAN ELSHEIKH, mecne,* LAMIAA ELBATANONY, msche, Msc,* KENNETH ONG, mp,® and

PAUL CHACKO, mp®

'Department of Internal Medicine, CHI St. Alexius Health, Bismarck, ND, USA
2Department of Internal Medicine, University of North Dakota, Bismarck, ND, USA
3Department of Internal Medicine, Lincoln Medical Center, Bronx, NY, USA
“Department of Cardiology, Tanta University Faculty of Medicine, Tanta, Egypt
SAin Shams University, Cairo, Egypt

éDepartment of Cardiovascular Medicine, University of Toledo, Toledo, OH, USA
"Tanta University Faculty of Medicine, Tanta, Egypt

8Department of Cardiovascular Medicine, Lincoln Medical Center, Bronx, NY, USA

ABSTRACT. Chronic obstructive pulmonary disease (COPD) is a risk factor for the develop-

ment of atrial fibrillation (AF). There is a paucity of contemporary data studying the association

between COPD and outcomes of AF ablation. The objective of this study was to investigate the

impact of COPD on AF ablation outcomes using a large nationwide database. This study was

a retrospective analysis of the National Readmission Database for the years 2016-2018 and

included patients admitted with a diagnosis of AF who underwent catheter ablation. Admissions

were stratified according to COPD diagnosis using International Classification of Diseases, 10th

Revision, Clinical Modification codes. Multivariate, linear, Cox, and logistic regressions were

performed to study the impact of COPD on AF ablation. A total of 18,224 admissions (mean age,

68 years; standard deviation, 10 years) were included, of whom 3,494 (19%) had a diagnosis of

COPD. The COPD group was older (72 = 8 vs. 67 + 11 years, P < .001) and more likely to have

congestive heart failure (73% vs. 44%, P <.001) and renal failure (31% vs. 17%, P < .001).

COPD was associated with an increased risk of readmission (adjusted hazard ratio [aHR], 1.40;

95% confidence interval [CI], 1.26-1.56; P < .001) and all-cause in-hospital mortality (adjusted

odds ratio, 2.83; 95% CI, 1.74-4.60; P < .001). However, COPD was not associated with an

increased risk of readmission due to recurrent AF (aHR, 0.97; 95% CI, 0.75-1.27; P = .844) or the

need for re-ablation (aHR, 0.85; 95% CI, 0.44-1.65; P = .639), respectively. In conclusion, COPD

was not associated with an increased risk of recurrent AF after ablation despite higher periproce- ISSN 2156-3977 (print)
dural risks. The present study contributes to a better understanding of this high-risk subgroup of ISSN 2156-3993 (online)
patients undergoing AF ablation. CCBY 4.0 license
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Introduction

Chronic obstructive pulmonary disease (COPD) is a dis-
ease characterized by airflow limitations due to small air-
way disease (obstructive bronchiolitis) and parenchymal
destruction (emphysema), leading to expiratory flow limi-
tation and hyperinflation. COPD continues to pose a grow-
ing contribution to the overall prevalence of non-communi-
cable diseases." It was estimated that the global prevalence
of COPD was 11.7% by 2010.? In addition, COPD is usually
associated with other comorbidities, especially atrial fibril-
lation (AF), the most common sustained arrhythmia affect-
ing 33.5 million people globally.>* COPD is present in about
23% of patients diagnosed with AE>” AF development is
directly associated with the frequency of COPD exacerba-
tion.® The co-presence of both COPD and AF represents an
extra challenge that requires tailoring any medical inter-
ventions to minimize any potential collateral damage.

In this study, we have investigated the potential effect of
COPD on the outcomes of AF ablation.

Methods
Data source

This was a retrospective cohort study performed using the
Agency for Healthcare Research and Quality’s Healthcare
Cost and Utilization Project (HCUP) Nationwide
Readmission Database (NRD) for the years 2016-2018.°
The NRD is the largest publicly available all-payer inpa-
tient health care readmission database in the United States.
Data in the NRD are drawn from HCUP state inpatient
databases containing verified patient linkage numbers that
can be used to track a person across hospitals within a state
while adhering to strict privacy guidelines. It provides lon-
gitudinal information about patients” initial hospitalization
and subsequent readmissions in a calendar year. It contains
a weighted sample of hospitalizations in the United States,
and this can be used to directly derive national estimates
of various hospitalizations. National estimates were pro-
duced using sampling weights provided by the sponsor.
All values presented are weighted estimates.

Study population

Our study population included admissions with a diag-
nosis of AF who underwent catheter ablation. To define
the admissions with AF who underwent catheter ablation,
we used the International Classification of Diseases, 10th
Revision (ICD-10), Clinical Modification, codes for AF who
underwent catheter ablation (ICD-10 Procedure Coding
System codes [02573ZZ, 0255327, 025T3ZZ, 02583ZZ])
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(Supplementary Table 1). Admissions with a diagnosis of
other cardiac arrhythmias for which an ablation procedure
may be required were excluded. Arrhythmias excluded
were supraventricular tachycardia, ventricular tachycar-
dia, atrial flutter, ventricular premature beats, pre-excita-
tion syndrome, atrioventricular (AV) nodal tachycardia,
and atrial tachycardia. Also, to avoid inclusion of patients
undergoing AV junction ablation, we excluded admissions
with codes indicating prior or current implantation of a
pacemaker or an implantable cardioverter-defibrillator.
This approach for the identification of admissions with AF
and catheter ablation has been previously described and
used by other investigators.'” In NRD, patient identifiers
cannot be linked across years. Hence, index admissions
on July 1 or beyond were excluded to allow 6 months of
follow-up. Other exclusion criteria were admissions with
age <18 years and those with missing data.

In accordance with the HCUP data use agreement, we
excluded reporting any variable containing a small num-
ber of observations (<10) that could pose a risk of per-
son identification or data privacy violation. This study
was exempted from approval by the institutional review
board because of the anonymized and de-identified data
in the NRD.

Study outcomes

Primary outcomes were 180-day readmission with recur-
rent AF, AF re-ablation, and all-cause readmissions after
index admissions for AF ablation.

Secondary outcomes were in-hospital mortality, iatrogenic
cardiac complication, postprocedural bleeding, stroke,
transient ischemic attack (TIA), acute myocardial infarc-
tion, cardiac tamponade, acute kidney injury (AKI), and
acute heart failure. Index admission was defined as the first
admission with the primary diagnosis of AF without prior
admission in a 180-day period. A readmission was defined
as the first readmission within 180 days of admission.

Statistical analysis

Continuous variables were compared using Student’s ¢
test, and categorical variables were compared using the
chi-squared test. Multivariate regression analyses were
used to study the association between COPD and AF
ablation outcomes and to adjust for confounders: age; sex;
median income; primary insurance; hospital bed size; hos-
pital teaching status; and chronic comorbidities such as
hypertension, diabetes mellitus, congestive heart failure,
valvular heart disease, peripheral vascular disease, obe-
sity, liver disease, history of myocardial infarction, history
of percutaneous coronary intervention, and history of cor-
onary artery bypass graft. Logistic regression was used
for dichotomous in-hospital outcomes, and linear regres-
sion was used for continuous outcomes. Cox proportional
hazards regression analysis was used in readmission out-
comes. In-hospital mortality admissions were excluded
from readmission analysis. Continuous data were pre-
sented as mean and standard deviation (SD) values.
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Supplementary Table 1: International Classification of Diseases, Tenth Edition, Clinical Modification (ICD-10-CM) Codes

Used to Identify Key Variables

Atrial Fibrillation

148, 148.0, 148.1, 148.11, 148.19, 148.2, 148.20, 148.21, 148.91

Catheter ablation

0257377, 0255377, 0257377, 0258377

Chronic obstructive pulmonary disease

J44, )44.0, J44.1, J44.9, )41, J41.0, J41.1, J41.8, J42, J43.0, J43.1, J43.2, J43.8, J43.9

Premature ventricular complexes

149.3

Supraventricular tachycardia 147.1
Ventricular premature depolarization 149.3
Pre-excitation syndrome 145.6
Presence of pacemaker 795.0
Paroxysmal tachycardia 147.9

Atrial flutter

1489.2, 148.3, 148.4

Postprocedural hemorrhage

197.610, 197.618, 197.620, 197.638, J95.830, K91.841, K91.871

latrogenic cardiac complications

197.790, 197.88, 197.89

Hemopericardium

131.2

Cardiac tamponade

131.4

Acute myocardial infarction

121.4,121.9, 121.3, 121.09, 121.19, 121.02, 121.21, 121.01, 121.11, 121.29

Uncomplicated hypertension

110.x

Complicated hypertension

111.x-113.x, 115.x

Valvular heart disease

A52.0, 105.x - 108.x, 109.1, 109.8, 134.x - 139.x, Q23.0 - Q23.3, 795.2 - 795.4

Pulmonary circulation disorders

126.x, 127.x, 128.0, 128.8, 128.9

Peripheral vascular disorders

170.x, 171.x, 172.x, 173.1,173.8, 173.9, 177.1, 177.7, 179.0, 179.1, 179.8, 179.2, K55.1, K55.8,
K55.9, 795.8, 795.9

Uncomplicated diabetes mellitus

E08.9, E09.9, E10.9, E11.9, E13.9

Complicated diabetes mellitus

E08.2-E08.8, E09.x, E10.2 - E10.8, E11.2-E11.8, E12.2-E12.8, E13.2-E13.8

Hypothyroidism E00.x - E03.x

Obesity

E66.x, 268.3, 768.4, 768.5

Liver disease

B18.x, 185.x, K70.x, K71.1, K71.3 - K71.5, K71.7, K72.x - K74.x, K75.4, K75.8, K76.0,
K76.2 - K76.9, 294.4

Obesity

E66.x, 268.3, 768.4, 768.5

Deficiency anemia

D501, D50.8, D50.9, D51.x - D53.x, D63.1, D63.8

Alcohol abuse

F10, E52, G62.1, 142.6, K29.2, K70.0, K70.3, K70.9, T51.x, Z71.4

Drug abuse

F11.x - F16.x, F18.x, F19.x, Z71.5

Prior myocardial infarction 125.2
Prior percutaneous coronary intervention |Z798.61, 295.5
Prior coronary artery bypass grafting 795.1
Dyslipidemia E78.5

All P values were 2-sided, with 0.05 as the threshold for
statistical significance. Data analysis was performed using
STATA 17 (StataCorp, College Station, TX, USA).

Results
Baseline characteristics

Our cohort included 18,224 AF ablation admissions (mean
age, 68 = 10 years) between January and June of 2016-
2018, of whom 3,494 (19%) admissions had a diagnosis of
COPD. The mean age was different between the COPD
group and the non-COPD group (72 + 8 and 67 £ 11 years,
P <.001, respectively). COPD admissions were likely to be
women (46% vs. 43%, P = .02). Medicare was the primary
insurance in the cohort; however, COPD admissions were
more likely to have Medicare insurance (81% vs. 60%, P <
.001). AF ablation was less likely to be done in a teaching
hospital among the COPD group (80% vs. 95%, P < .001).
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COPD admissions were more likely to have congestive
heart failure (73% vs. 44%, P < .001), peripheral vascular
disorder (21% vs. 12%, P <.001), renal failure (31% vs. 17%,
P <.001), chronic respiratory failure (18% vs. 1%, P <.001),
and hypothyroidism (20% vs. 16%, P < .001). Other base-
line characteristics stratified according to the presence or
absence of COPD are included in Table 1.

Outcomes

A total of 5,209 readmissions within 180 days occurred
after AF ablation, of whom 1,505 (29%) carried a diag-
nosis of COPD. COPD was associated with an increased
risk of readmission after adjustment (adjusted hazard
ratio (aHR), 1.40; 95% confidence interval [CI], 1.26-1.56;
P <.001).

There were a total of 746 readmissions with AF, of whom
151 underwent re-ablation. COPD was not associated with
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Table 1: Baseline Characteristics Stratified According to the Presence or Absence of COPD

Characteristics AF Ablation P Value
No COPD (n = 14,523) | COPD (n = 3,432)
Female sex 6,318 (43%) 1,881 (46%) .018
Mean age in years (SD) 72 (£8) 67 (x11) <.001
Median household income quartile for zip code per percentile <.001
<25t 3,089 (21%) 944 (28%)
25t-50th 3,687 (25%) 987 (29%)
50t-75t 3,735 (26%) 877 (26%)
>75t% 4,011 (28%) 623 (18%)
Insurance <.001
Medicare 8,854 (60%) 2,815 (81%)
Medicaid 623 (4%) 187 (5%)
Private 4,804 (33%) 408 (12%)
Self-pay 109 (1%) 22 (1%)
Other/no charge 334 (2%) 60 (2%)
Hospital bed size .196
Small 899 (6%) 263 (8%)
Medium 3,956 (27%) 972 (25%)
Large 9,875 (67 %) 2,259 (65%)
Teaching hospital 12,493 (85%) 2,802 (80%)
Charlson Comorbidity Index score <.001
<1 8,926 (60%) 445 (13%)
2 2,304 (16%) 850 (24%)
>3 3,500 (24%) 2,198 (63 %)
Comorbidities
Congestive heart failure 6,492 (44%) 2,563 (73%) <.001
Valvular heart disease 3,257 (22%) 950 (27 %) <.001
Peripheral vascular disease 1,803 (12%) 748 (21%) <.001
Pulmonary circulatory disorder 1,110 (8%) 590 (17%) <.001
Uncomplicated hypertension 6,617 (45%) 1,147 (33%) <.001
Complicated hypertension 4,570 (31%) 1916 (55%) <.001
History of myocardial infarction 1,052 (7%) 462 (13%) <.001
History of PCl 1,327 (9%) 503 (14%) <.001
History of CABG 927 (6%) 370 (11%) <.001
History of stroke 1,109 (8%) 327 (9%) .014
Renal failure 2,571 (17%) 1,081 (31%) <.001
Obesity 3,484 (24%) 990 (28%) <.001
Hypothyroidism 2,338 (16%) 707 (20%) <.001
Dyslipidemia 6,553 (44%) 1,750 (50%) <.001
Diabetes without complications 2,289 (16%) 610 (17%) .045
Diabetes with complications 1,456 (10%) 682 (20%) <.001
Liver disease 349 (2%) 156 (4%) <.001
Alcohol abuse 327 (2%) 167 (5%) <.001
Drug abuse 132 (1%) 67 (2%) <.001

Abbreviations: AF, atrial fibrillation; CABG, coronary artery bypass graft; COPD, chronic obstructive pulmonary
disease; PCl, percutaneous coronary intervention; SD, standard deviation.

an increased risk of readmission due to recurrent AF (aHR,
0.97;95% CI, 0.75-1.27; P = .844) or the need for re-ablation
(aHR, 0.85; 95% CI, 0.44-1.65; P = .639) (Figure 1).

In-hospital mortality occurred in 168 (1%) admissions.
COPD was associated with an increased in-hospital

mortality. The adjusted odds ratio (aOR) was 2.83 (95%

CI, 1.74-4.60; P < .001).

In terms of periprocedural complications, COPD was
not associated with an increased odds of postprocedural
hemorrhage (aOR, 0.62; 95% CI, 0.36-1.06; P = .083),
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Kaplan-Meier estimates of time to first readmission for AF
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Figure 1: Kaplan—Meier estimates comparing time to first all-cause readmission and first atrial fibrillation readmission in the
chronic obstructive pulmonary disorder (COPD) group versus non-COPD group. Abbreviations: AF, atrial fibrillation; COPD,

chronic obstructive pulmonary disease.

iatrogenic cardiac complications (aOR, 0.97; 95% CI,
0.54-1.76; P = .927), cardiac tamponade (aOR, 0.66; 95%
CI, 0.38-1.13; P = .131), acute myocardial infarction (aOR,
1.14; 95% CI, 0.80-1.64; P = .465), or stroke (aOR, 1.27; 95%
CI, 0.77-2.11; P = .348). However, it was associated with
an increased risk of acute heart failure (aOR, 1.40; 95% CI,
1.26-1.56; P <.001) and AKI (aOR, 1.24; 95% CI, 1.03-1.49;
P =.022) (Figures 2 and 3 and Table 2).

Discussion

This nationally representative analysis of 18,224 AF
admissions who underwent ablation, using NRD data
from the years 20162018, found no difference in 180-day

readmission due to AF or re-ablation despite the higher
risk of all-cause readmissions and some periprocedural
complications, such as acute heart failure, in-hospital
mortality, and AKI, in the COPD group compared to the
non-COPD group. Other periprocedural complications,
such as acute myocardial infarction, iatrogenic cardiac
complications, postprocedural hemorrhage, cardiac tam-
ponade and hemopericardium, and stroke/TIA, were not
different between the 2 groups.

It is well known that COPD has been associated with
an increased incidence of AFY" 1 which is attrib-
uted to increased arrhythmogenicity from hypoxia,'*
hypercapnia,’® pulmonary hypertension,'® ventricular

Forest plot of main study outcomes
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Figure 2: Forest plot of main study outcomes. Abbreviation: TIA, transient ischemic attack.
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Impact of Chronic Obstructive Pulmonary Disease on Atrial Fibrillation Ablation Outcomes

COPD and Atria! Fibsillation Ablation Oulcomes

L=

COPD wis aasocksied with increased COPD showed no difference in
All-Cause 180-Day Readmission Atrial Fibrillation Recurrence
In-Hospital Mortality Meed for Repeated Ablation
Acute Heart Failure Other periprocedural complications
. Acute Kidney Injury
NRD 2016-2018 18,224 3,494 (19%) 746 (4%)
Admissions
Data Source Total cohort COPD AF Readmissions

Figure 3: Study summary. Abbreviations: AF, atrial fibrillation; COPD, chronic obstructive pulmonary disease; NRD, Nationwide
Readmission Database.

Table 2: Study Outcomes

Outcome AF Ablation P Value
No COPD (n = 14,523) COPD (n = 3,432)
In-hospital mortality (n) 88 (1%) 80 (2%) <.001
Adjusted odds ratio Reference 2.83(95% Cl, 1.74-4.60) | <.001
Acute kidney injury (n) 1,711 (12%) 809 (23%) <.001
Adjusted odds ratio Reference 1.24 (95% Cl, 1.03-1.49) | .022
Acute myocardial infarction 250 (2%) 99 (3%) .002
Adjusted odds ratio Reference 1.14 (95% Cl, 0.8-1.6) A7
latrogenic cardiac complication 164 (1%) 36 (1%) .78
Adjusted odds ratio Reference 0.97 (95% Cl, 0.54-1.76) | .93
Postprocedural hemorrhage 230 (2%) 34 (1%) .062
Adjusted odds ratio Reference 0.62 (95% Cl, 0.36-1.06) | .083
Cardiac tamponade and hemopericardium | 219 (1%) 28 (1%) .022
Adjusted odds ratio Reference 0.66 (95% Cl, 0.38-1.13) | .131
Stroke or TIA 147 (1%) 47 (1%) .204
Adjusted odds ratio Reference 1.27 (95% Cl, 0.77-2.11) | .35
Acute heart failure 2,735 (19%) 1,466 (42%) <.001
Adjusted odds ratio Reference 1.45 (95% Cl, 1.24-1.70) | <.001
180-day all-cause readmission 3,700 (25%) 1,505 (44%) <.001
Adjusted hazard ratio Reference 1.40 (95% ClI, 1.26-1.56) | <.001
Readmission due to atrial fibrillation 627 (4%) 119 (3%) A2
Adjusted hazard ratio Reference 0.97 (95% Cl, 0.75-1.27) | .844
Need for repeat ablation 131 (1%) 20 (1%) .18
Adjusted hazard ratio Reference 0.85 (95% Cl, 0.44-1.65) | .639

Abbreviations: AF, atrial fibrillation; Cl, confidence interval; COPD, chronic obstructive pulmonary
disease; TIA, transient ischemic attack.
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remodeling,'” inflammation,'® and respiratory drug use.'
At a biochemical level, the forementioned stresses are
hypothesized to induce the production of hypoxia-induc-
ible factor 1a, vascular endothelial growth factors, and
matrix metalloproteinase-9 through a cascade of reac-
tions that ultimately leads to atrial fibrosis.'***2?

In 2011, a retrospective study on AF ablation from South
Korea from 2000-2009 sparked a huge interest in AF abla-
tion in chronic lung disease patients.”® They did not only
find out that chronic lung disease changes the pulmonary
vein anatomy and makes it more arrhythmogenic but also
reported that non-pulmonary vein foci-related AF was
more common in chronic lung disease patients. In 2015, a
review by Goudis on the relationship between COPD and
AF highlighted the need for studies on AF ablation out-
comes in COPD patients.?* Similarly, the abovementioned
gap was reinforced in recent reviews on AF, COPD, and
pulmonary hypertension.>?®

So, this nationally representative cohort of American
adult patients is the first large study to evaluate the out-
comes of AF ablation in patients with COPD. This is also
the first study of its kind, which evaluated 180-day read-
mission and other procedure-related complications of AF
ablation.

A national cohort analysis of years 2010-2014, which
evaluated causes and predictors of readmission (30-
day and 90-day readmission) post-ablation, found that
patients with chronic pulmonary disease have a higher
risk of readmission and COPD is an independent pre-
dictor of readmission.!” The results of that analysis align
with our analysis, which showed a significantly higher
risk of readmission in COPD patients.

AF has been challenging to control in patients with COPD.
Non-COPD status was one of the independent predictors
of successful electrical cardioversion at 1 year of follow-up
in the Euro Heart Survey (P =.003).”” A prospective study
by Gu et al. on 550 consecutive patients with symptomatic
and medication-refractory AF with first catheter ablation
found a significantly greater recurrence of atrial tachyar-
rhythmias in patients with COPD versus patients without
COPD (44% vs. 28.6%, P = .016) with a mean follow-up
of 31.4 months.”® In contrast, our analysis with a shorter
follow-up duration (6 months) did not find differences
between the 2 arms (COPD vs. non-COPD) in readmission
with AF or the need for repeat ablation.

Our study demonstrated that post-ablation in-hospital
mortality in patients was higher in the COPD group (2%
vs. 1%, P < .001). Our results are comparable to those of
a multicenter analysis of AF patients from 13 hospitals in
China from 2008-2011. The study found that the preva-
lence of COPD was significantly higher in the mortality
group than the survival group (21.4% vs. 10.1%, P <.01).”

In the present study, we observed a higher risk of acute
congestive heart failure and AKI in the COPD group.
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New-onset congestive heart failure was reported follow-
ing AF catheter ablation by Tan et al.** Congestive heart
failure was found to be an independent predictor of
worsening renal function in a prospective study done by
Kawaji et al. on 791 non-dialysis patients who underwent
AF ablation.?! Due to the lack of patient-level data in the
administrative database, such as the degree of ejection
fraction reduction and the level of kidney impairment, we
could not further investigate the increased risk of acute
heart failure and AKI in COPD patients. We hypothesize
that the difference was likely due to the higher prevalence
of chronic heart failure and chronic kidney disease in the
COPD arm and the strong correlation between COPD
and congestive heart failure.

COPD has been associated with a greater risk of arteri-
ovascular events, including ischemic stroke, cerebrovas-
cular events, TIAs, and myocardial infarctions.**** Simi-
larly, COPD patients are more likely to have peripheral
vascular diseases and atherosclerosis.* The present study
did not find a difference in outcomes of in-hospital occur-
rence of acute myocardial infarction and ischemic stroke /
TIA between the 2 groups segregated based on COPD
status. However, our study evaluated these outcomes if
they happened during the index admission. It would be
interesting to see future studies on post-ablation vascular
complications in the 2 groups.

Limitations

This study should be interpreted in light of some impor-
tant limitations. First, it is an observational study sub-
ject to confounding bias despite statistical adjustment.
Second, the severity of COPD and other comorbidities,
anti-arrhythmic medication use, and medication com-
pliance could not be assessed due to the administrative
nature of the database, which is also subject to coding
errors. Third, a real-world all-payer, nationally repre-
sentative NRD cohort could not include all admissions in
the United States, so it might over- or underestimate the
overall difference in outcomes. Additionally, AF recur-
rence without admission was not captured. Fourth, the
follow-up period was relatively short as admissions can-
not be linked across years. Longer-term follow-up will be
an area for future research.

Conclusion

Despite being a risk factor for the development of AF,
COPD was not associated with an increased risk of AF
recurrence after the ablation procedure. However, it was
associated with increased AF ablation periprocedural
complications. The present study contributes to a bet-
ter understanding of this high-risk subgroup of patients
undergoing AF ablation. The development of a nationally
valid risk stratification model and improving post-hos-
pital care have the potential to offset some of the risks
inherent to ablating AF in COPD patients.

The Journal of Innovations in Cardiac Rhythm Management, August 2022



Impact of COPD on AF Ablation Outcomes

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

The Journal of Innovations in Cardiac Rhythm Management, August 2022

. HCUP Nationwide

Dugani S, Gaziano TA. 25 by 25: achieving global reduction
in cardiovascular mortality. Curr Cardiol Rep. 2016;18(1):10.
Adeloye D, Chua S, Lee C, et al. Global and regional
estimates of COPD prevalence: systematic review and
meta-analysis. | Glob Health. 2015;5(2):020415.

. Negewo NA, McDonald VM, Gibson PG. Comorbidity

in chronic obstructive pulmonary disease. Respir Investig.
2015;53(6):249-258.

. Chugh SS, Havmoeller R, Narayanan K, et al. Worldwide

epidemiology of atrial fibrillation: a Global Burden of
Disease 2010 Study. Circulation. 2014;129(8):837-847.

. Buist AS, McBurnie MA, Vollmer WM, et al. International

variation in the prevalence of COPD (the BOLD
Study): a population-based prevalence study. Lancet.
2007;370(9589):741-750.

. Proietti M, Laroche C, Drozd M, et al. Impact of chronic

obstructive pulmonary disease on prognosis in atrial
fibrillation: a report from the EURObservational Research
Programme Pilot Survey on Atrial Fibrillation (EORP-AF)
General Registry. Am Heart ]. 2016;181:83-91.

. Rodriguez-Manero M, Lopez-Pardo E, Cordero A, et al. A

prospective study of the clinical outcomes and prognosis
associated with comorbid COPD in the atrial fibrillation
population. Int ] Chron Obstruct Pulmon Dis. 2019;14:371-380.

. Grymonprez M, Vakaet V, Kavousi M, et al. Chronic obstruc-

tive pulmonary disease and the development of atrial fibril-
lation. Int | Cardiol. 2019;276:118-124.

Readmission Database (NRD).
Healthcare Cost and Utilization Project (HCUP). Rockville,
MD: Agency for Healthcare Research and Quality. Available
at: https:/ /www.hcupus.ahrq.gov/nrdoverview.jsp.
Accessed February 7, 2022.

Arora S, Lahewala S, Tripathi B, et al. Causes and predictors
of readmission in patients with atrial fibrillation undergoing
catheter ablation: a national population-based cohort study.
] Am Heart Assoc. 2018;7(12):e009294.

Johnson LS, Juhlin T, Engstrém G, Nilsson PM. Reduced
forced expiratory volume is associated with increased inci-
dence of atrial fibrillation: the Malmo Preventive Project.
Europace. 2014;16(2):182-188.

Li J, Agarwal SK, Alonso A, et al. Airflow obstruction,
lung function, and incidence of atrial fibrillation: the
Atherosclerosis Risk in Communities (ARIC) study.
Circulation. 2014;129(9):971-980.

Konecny T, Park JY, Somers KR, et al. Relation of chronic
obstructive pulmonary disease to atrial and ventricular
arrhythmias. Am | Cardiol. 2014;114(2):272-277.

Xu 'Y, Sharma D, Du F, Liu Y. The role of Toll-like receptor
2 and hypoxia-induced transcription factor-lo. in the atrial
structural remodeling of non-valvular atrial fibrillation. Int |
Cardiol. 2013;168(3):2940-2941.

Terzano C, Romani S, Conti V, Paone G, Oriolo F, Vitarelli A.
Atrial fibrillation in the acute, hypercapnic exacerbations of
COPD. Eur Rev Med Pharmacol Sci. 2014;18(19):2908-2917.
Wanamaker B, Cascino T, McLaughlin V, Oral H,
Latchamsetty R, Siontis KC. Atrial arrhythmias in pulmo-
nary hypertension: pathogenesis, prognosis and manage-
ment. Arrhythm Electrophysiol Rev. 2018;7(1):43-48.

Eweda I, Hamada G. Concordance between Doppler and
pulsed-wave Doppler tissue imaging in estimation of the
degree of left ventricular dysfunction and correlating it to
the degree of chronic obstructive pulmonary disease. | Saudi
Heart Assoc. 2016;28(1):15-21.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Harada M, Van Wagoner DR, Nattel S. Role of inflammation
in atrial fibrillation pathophysiology and management. Circ
J. 2015;79(3):495-502.

Wood-Baker R, Cochrane B, Naughton MT. Cardiovascular
mortality and morbidity in chronic obstructive pulmonary
disease: the impact of bronchodilator treatment. Intern Med
J. 2010;40(2):94-101.

Lammers W], Kirchhof C, Bonke FI, Allessie MA.
Vulnerability of rabbit atrium to reentry by hypoxia. Role of
inhomogeneity in conduction and wavelength. Am | Physiol.
1992;262(1 Pt 2):H47-H55.

SuE, Zhang W, Chen Y, Ma L, Zhang H, Wang F. Significance
of hypoxia-inducible factor-1o. expression with atrial fibro-
sis in rats induced with isoproterenol. Exp Ther Med.
2014;8(6):1677-1682.

Ogi H, Nakano Y, Niida S, et al. Is structural remodeling of
fibrillated atria the consequence of tissue hypoxia? Circ J.
2010;74(9):1815-1821.

Roh SY, Choi JI, Lee JY, et al. Catheter ablation of atrial fibril-
lation in patients with chronic lung disease. Circ Arrhythm
Electrophysiol. 2011;4(6):815-822.

Goudis CA. Chronic obstructive pulmonary disease and
atrial fibrillation: an unknown relationship. ] Cardiol.
2017;69(5):699-705.

Vahdatpour CA, Luebbert JJ, Palevsky HI. Atrial arrhyth-
mias in chronic lung disease-associated pulmonary hyper-
tension. Pulm Circ. 2020;10(1):1-13.

Simons SO, Elliott A, Sastry M, et al. Chronic obstructive
pulmonary disease and atrial fibrillation: an interdiscipli-
nary perspective. Eur Heart ]. 2021;42(5):532-540.

Pisters R, Nieuwlaat R, Prins MH, et al. Clinical correlates
of immediate success and outcome at 1-year follow-up of
real-world cardioversion of atrial fibrillation: the Euro Heart
Survey. Europace. 2012;14(5):666—674.

Gu ], Liu X, Tan H, et al. Impact of chronic obstructive pul-
monary disease on procedural outcomes and quality of life
in patients with atrial fibrillation undergoing catheter abla-
tion. ] Cardiovasc Electrophysiol. 2013;24(2):148-154.

Wang J, Yang YM, Zhu J, et al. [Analysis of risk factors for
all cause-mortality in Chinese emergency atrial fibrillation
patients]. Zhonghua Yi Xue Za Zhi. 2013,93(36):2871-2875.
Tan HW, Wang XH, Shi HF, et al. Congestive heart fail-
ure after extensive catheter ablation for atrial fibrillation:
prevalence, characterization, and outcome. | Cardiovasc
Electrophysiol. 2011;22(6):632-637.

Kawaji T, Shizuta S, Aizawa T, et al. Renal function and out-
comes in atrial fibrillation patients after catheter ablation.
PLoS One. 2020;15(11):e0241449.

Nadeem R, Sharieff A, Tanna S, Sidhu H, Molnar J, Nadeem
A. Potential augmentation of the risk of ischemic cerebro-
vascular accident by chronic obstructive pulmonary disease
in patients with atrial fibrillation. | Stroke Cerebrovasc Dis.
2015;24(8):1893-1896.

Donaldson GC, Hurst JR, Smith CJ, Hubbard RB, Wedzicha
JA. Increased risk of myocardial infarction and stroke fol-
lowing exacerbation of COPD. Chest. 2010,;137(5):1091-1097.
Feary JR, Rodrigues LC, Smith CJ, Hubbard RB, Gibson JE.
Prevalence of major comorbidities in subjects with COPD
and incidence of myocardial infarction and stroke: a com-
prehensive analysis using data from primary care. Thorax.
2010;65(11):956-962.

Angeli F Reboldi G, Trapasso M, Aita A, Ambrosio G,
Verdecchia P. Detrimental impact of chronic obstructive pul-
monary disease in atrial fibrillation: new insights from umbria
atrial fibrillation registry. Medicina (Kaunas). 2019;55(7):358.

5119


https://www.hcupus.ahrq.gov/nrdoverview.jsp  

