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Abstract

Background: Chronic obstructive pulmonary disease (COPD) and 
atrial fibrillation (Afib) are frequently comorbid, with COPD patients 
exhibiting a higher risk of Afib-related hospitalizations. This study 
investigated the relationship between COPD and Afib, focusing on 
30-day readmission rates and outcomes.

Methods: We conducted a retrospective cohort study using the Na-
tionwide Readmissions Database (NRD) from 2016 to 2020. We in-
cluded adult patients (≥ 18 years) with a primary diagnosis of Afib 
while excluding those with December discharges to ensure a complete 
30-day follow-up. We compared patients with and without COPD, 

analyzing 30-day readmission rates, length of stay (LOS), hospital 
costs, in-hospital mortality, and associated factors using multivariable 
Cox and logistic regression models.

Results: A total of 1,064,982 patients admitted with Afib were in-
cluded, of which 873,070 had no COPD, and 191,912 had it. COPD 
patients were older (73.19 vs. 70.82 years), had a shorter LOS (co-
efficient = -0.05, P = 0.002, 95% confidence interval (CI): -0.08 to 
-0.02), and had a higher comorbidity burden (Elixhauser comorbidity 
index: 5.13 vs. 3.43, P < 0.0001). The 30-day readmission rate was 
significantly higher in the COPD group (16.0% vs. 9.0%, P < 0.001). 
Logistic regression revealed that COPD increased the odds of read-
mission (odds ratio: 1.35, 95% CI: 1.32 to 1.39, P < 0.001).

Conclusion: COPD is a significant risk factor for 30-day readmission 
and in-hospital mortality among Afib patients, underscoring the need 
for integrated approaches targeting both diseases.

Keywords: Atrial fibrillation; Chronic obstructive pulmonary dis-
ease; Patient readmission; Hospital mortality; Risk factors

Introduction

Chronic obstructive pulmonary disease (COPD) is a prevalent 
respiratory condition characterized by persistent airflow limi-
tation and is commonly comorbid with various cardiovascular 
diseases. Atrial fibrillation (Afib), a common cardiac arrhyth-
mia, has been particularly interesting due to its association 
with COPD. Epidemiological studies indicate that patients 
with COPD have a higher risk of developing Afib and cardio-
vascular mortality compared to the general population [1-3]. 
The increased risk of AFib is partially attributable to structural 
and ventricular changes, such as left ventricular hypertrophy 
[4]. Moreover, reduced lung function, which is a hallmark of 
COPD, has been identified as a factor in the increased inci-
dence of Afib [5].

The coexistence of COPD and Afib has been associated with 
an increased risk of Afib-related readmissions, highlighting the 
substantial impact of these comorbidities on healthcare utiliza-
tion and patient outcomes [6, 7]. Patients with COPD are known 
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to have a higher risk of 30-day readmission rates following hos-
pital discharge, contributing to increased healthcare costs.

Understanding the interplay between COPD and Afib 
within the context of hospital readmission rates is crucial for 
developing clinical decision-making, improving patient care, 
and reducing the burden on healthcare systems. This study 
aimed to evaluate the impact of COPD diagnosis on the 30-day 
readmission rate, inpatient mortality, and length of stay among 
patients hospitalized for Afib from the Nationwide Readmis-
sions Database (NRD).

Materials and Methods

Data source

This retrospective cohort study used the NRD from 2016 to 
2020. The NRD is part of the Healthcare Cost and Utilization 
Project (HCUP) family of databases developed by the Agen-
cy for Healthcare Research and Quality. It contains approxi-
mately 18 million unweighted discharges from 2,048 hospitals 
in 22 states, representing approximately 35 million weighted 
discharges annually across the United States. All analyses 
were conducted on weighted data to produce nationally repre-
sentative estimates. The Cleveland Clinic Institutional Review 
Board deemed the study exempt because it used de-identified 
data. This study follows the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) reporting 
guidelines.

Study population

We included adult patients (≥ 18 years) hospitalized with a 
primary diagnosis of Afib, as defined by ICD-10 codes: I48, 
I48.0, I48.1, I48.2, I48.3, I48.4, I48.91, I48.92, and I48.9 (Sup-
plementary Material 1, jocmr.elmerjournals.com). Patients 
discharged in December were excluded to ensure a complete 
30-day follow-up period. Patients with COPD were identified 
using International Classification of Diseases, Tenth Revision 
(ICD-10) codes J44, J44.0, J44.1, and J44.9. Patients who died 
during the index hospitalization were excluded from the 30-
day readmission analysis. The identification was based on the 
principal discharge diagnosis coded by hospital staff.

Patient and hospital characteristics

Demographics and hospital-level characteristics extracted 
from the NRD included age, sex, median household income 
for the patient’s ZIP code, primary expected payer, hospital 
size, teaching status, location, and ownership. Clinical vari-
ables included diabetes mellitus, hypertension, heart failure, 
and cor pulmonale. Comorbidities were identified using the 
Elixhauser Comorbidity Software for ICD-10-CM, which 
consists of 38 conditions such as hypertension, diabetes, hy-
perlipidemia, valvular disease, peripheral vascular disease, 
smoking, alcohol abuse, obesity, chronic pulmonary disease, 

renal failure, liver disease, cancer, coagulopathy, and anemia. 
Importantly, heart failure and cor pulmonale were explicitly 
included as comorbidities and adjusted for in multivariable 
models. Hospital Afib volume was calculated by summing all 
weighted Afib admissions at each hospital and stratifying them 
into quintiles.

Study outcomes

The primary outcome was 30-day all-cause readmission per 
100 live discharges among patients hospitalized for Afib. 
Readmission was defined as any non-elective hospitaliza-
tion within 30 days of discharge. Only the first readmission 
was counted. Due to NRD limitations, readmissions outside 
the index hospitalization state were not captured. Secondary 
outcomes included in-hospital mortality, length of stay (LOS) 
of the index hospitalization and readmission, hospitalization 
costs, Afib-related readmissions, and cause-specific 30-day 
readmission rates. Comparisons were made between patients 
with and without COPD.

More information on baseline characteristics, early read-
mission, and secondary endpoints are included in Supplemen-
tary Materials 2-4 (jocmr.elmerjournals.com).

Statistical analysis

Continuous variables were summarized as means and standard 
deviations or medians and interquartile ranges (IQRs), as ap-
propriate. Categorical variables were presented as frequencies 
and percentages. To analyze the time to readmission, we used 
Cox proportional hazards models, with readmission as the 
event of interest and censoring patients at 30 days if no event 
occurred. Univariable Cox regression was initially performed 
to identify candidate variables with a P-value < 0.2, which 
were subsequently included in the multivariable Cox model, 
and clinically relevant variables such as heart failure. Linear 
regression was used for continuous outcomes, such as LOS 
and hospitalization cost, while logistic regression was used for 
binary outcomes, including mortality. These models were ad-
justed for age, sex, and Elixhauser comorbidities.

The Elixhauser Comorbidity Software, refined for ICD-
10-CM, identifies 38 comorbid conditions based on secondary 
diagnoses on admission. These comorbidities are utilized in 
healthcare research due to their significant impact on clinical 
outcomes and healthcare utilization. Adjusted estimates with 
95% confidence intervals (CIs) were derived using marginal 
effects, and the Hochberg method was used to adjust for mul-
tiple comparisons. All patients were included in the analysis 
of index hospitalization outcomes; however, patients who died 
during the index hospitalization were excluded from 30-day 
readmission analyses.

All statistical analyses accounted for the complex sur-
vey design of the NRD, including stratification, clustering, 
and weighting, in accordance with HCUP recommendations. 
Analyses were performed using the “svy” package in STATA 
version 16.1 (StataCorp, College Station, TX). A two-sided P-
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value of < 0.05 was considered statistically significant.
We used a combination of clinical rationale and univari-

ate P-values (P < 0.1) for variable inclusion. We used sample 
weights for our NRD survey analysis and Cox regression for 
model building.

Results

Patient characteristics

In this retrospective cohort analysis, we examined the base-
line characteristics of 1,064,982 patients admitted with Afib 
between 2016 and 2020. Among these, 873,070 patients had 
no COPD, while 191,912 had it. Among these, 865,444 pa-
tients with COPD and 188,603 patients without COPD were 
discharged alive (Table 1). COPD patients were older on aver-
age (73.19 vs. 70.82 years, P < 0.0001), had a more extended 
hospital stay (4.28 vs. 3.26 days, P < 0.0001), and exhibited a 
greater burden of comorbidities (Elixhauser comorbidity sum-
mary: 5.13 vs. 3.43, P < 0.0001).

The sex distribution between the COPD and the non-
COPD group was not significantly different (P = 0.247). 
Medicare covered more COPD patients with Afib than non-
COPD patients (82.30% vs. 70.13%, P < 0.001). Private in-
surance coverage was lower in the COPD group than in the 
non-COPD group (9.57% vs. 21.52%, P < 0.001). COPD pa-
tients with Afib were more likely to reside in ZIP codes within 
the 0-25th percentile of median household income than non-
COPD patients (33.47% vs. 26.64%, P < 0.001), indicating 
socioeconomic disparities. Cor pulmonale was higher in the 
COPD group (0.80) than in the non-COPD group (0.16), with 
a P value of < 0.001. Additionally, congestive heart failure was 
also more prevalent in the COPD group (40%) compared to the 
non-COPD group (58.16%), with a P value of < 0.001.

Hospital characteristics showed that COPD patients with 
Afib were more frequently admitted to non-teaching metropol-
itan hospitals (27.18% vs. 25.77%, P < 0.001). The COPD with 
Afib group was more present in small metropolitan, micropo-
litan, and non-urban areas (P < 0.001). However, differences 
in hospital size (small versus medium versus large hospital 
based on bed size) were not statistically significant (P = 0.064). 
COPD patients with Afib had higher rates of cardiac arrhyth-
mias (24.47% vs. 22.11%, P < 0.001), renal failure (24.51% 
vs. 17.87%, P < 0.001), and diabetes (32.88% vs. 26.62%, P 
< 0.001). COPD patients with Afib had a higher prevalence 
of do not resuscitate (DNR) orders (10.30% vs. 7.46%, P < 
0.001), indicating greater disease severity or different care 
preferences.

We evaluated the top reasons for readmission in the over-
all group, the COPD subgroup, and the non-COPD subgroup 
(Table 2).

Readmission rates

The readmission rates were notably higher in the COPD group 
(n = 79,861) compared to the control group (n = 29,425). The 

overall readmission rate across all patients was 10.0%, with 
COPD patients exhibiting a higher rate than non-COPD pa-
tients (16.0±0.3% vs. 9.0±0.29%, P < 0.001, using an adjusted 
Wald test).

Factors influencing readmission

The logistic regression analysis identified factors associated 
with 30-day readmission among patients with Afib. COPD 
was significantly associated with higher odds of readmission 
(odds ratio (OR) = 1.35, P < 0.001, 95% CI: 1.32 - 1.39; 
hazard ratio (HR) from the Cox regression = 1.31, P < 0.001, 
95% CI: 1.29 - 1.34), indicating that COPD is a substantial 
risk factor for hospital readmission in this cohort. Older age 
(OR = 1.01, P < 0.001, 95% CI: 1.01 - 1.01) and higher Elix-
hauser comorbidity scores were also strongly associated with 
increased odds of readmission (OR = 1.15, P < 0.001, 95% 
CI: 1.15 - 1.16).

Socioeconomic factors revealed that Medicaid coverage 
was associated with higher odds of readmission (OR = 1.28, 
P < 0.001, 95% CI: 1.23 - 1.33), while private insurance was 
protective (OR = 0.71, P < 0.001, 95% CI: 0.68 - 0.73). Higher 
median household income protected against readmission (OR 
= 0.83 to 0.92 across income quartiles, all P < 0.001).

Hospital characteristics such as teaching status (metro-
politan teaching hospitals: OR = 0.97, P = 0.016, 95% CI: 
0.95 - 0.99), location (micropolitan counties: OR = 0.87, P 
< 0.001, 95% CI: 0.82 - 0.92, non-metropolitan counties: 
OR = 0.82, P < 0.001, 95% CI: 0.77 - 0.87) were associated 
with lower odds of readmission compared to their respective 
counterparts.

Congestive heart failure increased the risk of readmis-
sion in the study population (HR = 1.26, P < 0.001, 95% CI: 
1.24 - 1.29) using Cox regression. Meanwhile, cor pulmonale 
did not affect that risk (HR = 0.96, P < 0.508, 95% CI: 0.85 
- 1.08).

Clinical conditions, such as cardiac arrhythmias (OR = 
0.86, P < 0.001, 95% CI: 0.84 - 0.88), were protective against 
readmission, while renal failure (OR = 1.18, P < 0.001, 95% 
CI: 1.15 - 1.21) increased the odds of readmission (Table 3).

In-hospital mortality

The in-hospital mortality rate was significantly higher in the 
COPD group (0.02 ± 0.13 vs. 0.01 ± 0.09, P < 0.001). COPD 
patients also had a more extended average initial hospital stay 
(4.28 ± 4.27 vs. 3.26 days ± 3.62, P < 0.001) compared to non-
COPD patients.

LOS

The analysis of factors influencing hospital LOS among pa-
tients with Afib revealed that patients with COPD had a longer 
LOS compared to those without COPD (coefficient = -0.05, P 
= 0.002, 95% CI: -0.08 to -0.02). Older age (coefficient = 0.02, 
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Table 1.  Baseline Characteristics

Variable
Patients with atrial fibrillation

P-value
No COPD COPD

Indexed admissions, n 873,070 191,912
Demographics
    Mean age, years (SD) 70.82 (13.90) 73.19 (10.44) < 0.001
    Female, % (SE) 52.94 (0.09) 52.73 (0.18) 0.247
Insurance carrier, % (SE)
    Medicare 70.13 (0.15) 82.30 (0.18) < 0.001
    Medicaid 5.75 (0.07) 6.57 (0.11)
    Private insurance 21.52 (0.13) 9.57 (0.14)
    Self-pay 2.60 (0.04) 1.55 (0.05)
Median household income percentile, % (SE)
    0-25th 26.64 (0.36) 33.47 (0.45) < 0.001
    26-50th 27.77 (0.29) 29.99 (0.33)
    51-75th 25.55 (0.27) 22.76 (0.31)
    76-100th 20.03 (0.38) 13.78 (0.30)
Hospital characteristics
    Bed size, % (SE)
        Small 18.94 (0.34) 19.34 (0.39) 0.064
        Medium 29.66 (0.40) 29.95 (0.44)
        Large 51.40 (0.47) 50.71 (0.51)
Urban-rural designation, % (SE)
    Large metropolitan 51.83 (0.60) 46.21 (0.64) < 0.001
    Small metropolitan 37.15 (0.58) 39.60 (0.63)
    Micropolitan 8.44 (0.21) 10.97 (0.30)
    Non-urban 2.59 (0.09) 3.22 (0.13)
Teaching status, % (SE)
    Metropolitan non-teaching 25.77 (0.36) 27.18 (0.40) < 0.001
    Metropolitan teaching 63.20 (0.42) 58.63 (0.48)
    Non-metropolitan nonteaching 11.03 (0.23) 14.19 (0.32)
Patient location: NCHS code, % (SE)
    Central counties 21.85 (0.50) 18.78 (0.51) < 0.001
    Fringe counties 27.81 (0.56) 25.13 (0.55)
    Medium metro counties 22.33 (0.52) 22.56 (0.56)
    Small metro counties 10.28 (0.32) 11.53 (0.40)
    Micropolitan counties 9.95 (0.18) 12.38 (0.26)
    Noncore counties 7.77 (0.17) 9.63 (0.23)
Type of admission, % (SE)
    Weekday 77.23 (0.08) 77.33 (0.14) 0.557
    Weekend 22.77 (0.08) 22.67 (0.14)
    Length of stay, M (SE) 3.26 (0.01) 4.27 (0.02) < 0.001
    Total cost, M (SE) 8,278 (52.39) 10,155 (59.12) < 0.001
Comorbidities, % (SE)
    Cardiac arrhythmias 77.89 (0.17) 75.53 (0.20) < 0.001
    Renal failure 82.13 (0.10) 75.49 (0.17) < 0.001
    Diabetes 73.38 (0.10) 67.12 (0.18) < 0.001
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Table 2.  Top 10 Causes of Atrial Fibrillation Readmission

Patient count (numbers) ICD-10_I10_dx1 Corresponding diagnosis
Overall (the whole study population)
    1. 19543.7 I480 Paroxysmal atrial fibrillation
    2. 11207.64 I4891 Unspecified atrial fibrillation
    3. 9428.531 I110 Hypertensive heart disease with heart failure
    4. 8722.494 I130 Hypertensive heart and chronic kidney disease with heart failure and stage 

1 through 4 chronic kidney disease, or unspecified chronic kidney disease
    5. 8129.352 A419 Sepsis, unspecified organism
    6. 5084.327 I481 Persistent atrial fibrillation
    7. 3034.057 I482 Chronic atrial fibrillation
    8. 2938.654 N179 Acute kidney failure, unspecified
    9. 2719.275 J441 Chronic obstructive pulmonary disease with (acute) exacerbation
    10. 2683.224 J189 Pneumonia, unspecified organism
If there was no COPD
    1. 16092.11 I480 Paroxysmal atrial fibrillation
    2. 9333.146 I4891 Unspecified atrial fibrillation
    3. 6433.381 I110 Hypertensive heart disease with heart failure
    4. 5854.354 I130 Hypertensive heart and chronic kidney disease with heart failure and stage 

1 through 4 chronic kidney disease, or unspecified chronic kidney disease
    5. 5435.661 A419 Sepsis, unspecified organism
    6. 4199.293 I481 Persistent atrial fibrillation
    7. 2308.78 N179 Acute kidney failure, unspecified
    8. 2240.723 I482 Chronic atrial fibrillation
    9. 2104.674 I495 Sick sinus syndrome
    10. 1790.016 I4892 Unspecified atrial flutter
If there was COPD
    1. 3434.711 I480 Paroxysmal atrial fibrillation
    2. 3013.305 I110 Hypertensive heart disease with heart failure
    3. 2868.155 I130 Hypertensive heart and chronic kidney disease with heart failure and stage 

1 through 4 chronic kidney disease, or unspecified chronic kidney disease
    4. 2717.511 J441 Chronic obstructive pulmonary disease with (acute) exacerbation
    5. 2702.957 A419 Sepsis, unspecified organism
    6. 1914.565 I4891 Unspecified atrial fibrillation
    7. 957.3796 J189 Pneumonia, unspecified organism
    8. 900.3476 I481 Persistent atrial fibrillation
    9. 837.307 J9621 Acute and chronic respiratory failure with hypoxia
    10. 813.2898 I5033 Acute on chronic diastolic (congestive) heart failure

Patient counts refer to the total number of patients for the entire study year period. COPD: chronic obstructive pulmonary disease.

Variable
Patients with atrial fibrillation

P-value
No COPD COPD

    Do not resuscitate order 92.54 (0.09) 89.70 (0.14) < 0.001
    Elixhauser score, M ± SD 3.43 ± 1.92 5.13 ± 1.93 < 0.001
Primary outcome
    Readmission rate, n (M) 79,837 (0.09) 29,424 (0.16) < 0.001
    Death during hospitalization, n (M) 7,481 (0.01) 3,270 (0.02) < 0.001

COPD: chronic obstructive pulmonary disease; SD: standard deviation; SE: standard error; M: mean.

Table 1.  Baseline Characteristics - (continued)
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P < 0.001, 95% CI: 0.02 - 0.02) and a higher comorbidity bur-
den (coefficient = 0.61, P < 0.001, 95% CI: 0.60 - 0.62) were 
associated with longer LOS. With using the adjusted Wald 
test (difference of means), the COPD group had a longer LOS 
(4.28 vs. 3.26, P < 0.001); on the other hand, using logistic 
regression that would allow controlling confounding factors, it 
demonstrated a slight decrease in LOS over time (coefficient 
= -0.05, P < 0.001, 95% CI: -0.06 to -0.03). Incorporating con-
gestive heart failure and cor pulmonale led to a decrease in 
LOS in both factors (regression coefficient = 0.52, P < 0.001, 

95% CI: 0.5 - 0.55; regression coefficient = 0.74, P < 0.001, 
95% CI: 0.48 - 1.00).

Mortality risks

COPD was associated with a modestly increased hazard of 
mortality (HR = 1.11, P = 0.004, 95% CI: 1.03 - 1.18). Older 
age (HR = 1.01, P < 0.001, 95% CI: 1.01 - 1.02) and higher 
Elixhauser comorbidity scores were strongly linked to in-

Table 3.  Predictors of Readmission and Mortality

Predictors
Multivariate estimates

Odds ratio 95% confidence interval P-value
Readmission
    COPD 1.35 1.32 1.39 < 0.001
    Age at admission 1.01 1.01 1.01 < 0.001
    Indicator of sex 1.05 1.02 1.07 < 0.001
    Medicare vs. Medicaid 1.28 1.23 1.33 < 0.001
    Medicare vs. private insurance 0.71 0.68 0.73 < 0.001
    Medicare vs. self-pay 0.91 0.84 0.98 0.016
    0-25th vs. 26-50th percentile income 0.92 0.90 0.95 < 0.001
    0-25th vs. 51-75th percentile income 0.85 0.83 0.88 < 0.001
    0-25th vs. 76-100th percentile income 0.83 0.80 0.86 < 0.001
    Metro nonteaching vs. metro teaching 0.97 0.95 0.99 0.016
    Central vs. small metro counties 0.93 0.87 0.98 0.007
    Central vs. micropolitan counties 0.87 0.82 0.92 < 0.001
    Central vs. noncore counties 0.82 0.77 0.87 < 0.001
    Cardiac arrhythmias 0.86 0.84 0.88 < 0.001
    Renal failure 1.18 1.15 1.21 < 0.001
    Do not resuscitate order 0.94 0.90 0.97 0.001
    Elixhauser comorbidity summary 1.15 1.15 1.16 < 0.001
Mortality
    COPD 1.03 0.96 1.11 0.411
    Age at admission 1.02 1.01 1.02 < 0.001
    Elixhauser comorbidity summary 1.39 1.37 1.42 < 0.001
    Indicator of sex 0.72 0.68 0.77 < 0.001
    Medicare vs. private insurance 0.76 0.66 0.87 < 0.001
    0-25th vs. 26-50th percentile income 0.84 0.77 0.91 < 0.001
    0-25th vs. 51-75th percentile income 0.78 0.71 0.85 < 0.001
    0-25th vs. 76-100th percentile income 0.70 0.64 0.78 < 0.001
    Small vs. large bed size hospital 1.14 1.04 1.25 0.007
    Large metro vs. non-metro hospital 1.45 1.10 1.92 0.009
    Cardiac arrhythmias 0.87 0.81 0.93 < 0.001
    Diabetes 0.70 0.65 0.75 < 0.001
    Do not resuscitate order 11.50 10.65 12.42 < 0.001

COPD: chronic obstructive pulmonary disease.
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creased mortality hazard (HR = 1.13, P < 0.001, 95% CI: 1.11 
- 1.15), underscoring the impact of multiple comorbidities on 
survival. Female sex was protective against mortality (HR = 
0.80, P < 0.001, 95% CI: 0.75 - 0.85), as was private insurance 
(HR = 0.84, P = 0.009, 95% CI: 0.74 - 0.96) and higher median 
household income (HR = 0.83, P < 0.001, 95% CI: 0.75 - 0.92).

Conversely, having a DNR order significantly increased 
the hazard of mortality (HR = 8.02, P < 0.001, 95% CI: 7.45 - 
8.63). Hospital characteristics, such as being located in smaller 
metropolitan areas (HR = 1.21, P = 0.033, 95% CI: 1.02 - 1.44) 
and non-urban areas (HR = 1.48, P = 0.005, 95% CI: 1.13 - 
1.94), were also associated with an increased hazard.

Cor pulmonale and congestive heart failure did not alter 
mortality risk after applying Cox regression, with HRs of 0.91 
(P = 0.506, 95% CI: 0.69 - 1.21) and 0.98 (P = 0.579, 95% CI: 
0.93 - 1.04), respectively.

Discussion

COPD is a significant risk factor for 30-day readmission and 
in-hospital mortality among patients hospitalized with Afib. 
Our study analyzed data from 1,064,982 patients admitted 
with Afib between 2016 and 2020 from the NRD. The analy-
sis revealed that Afib patients with COPD had significantly 
higher odds of 30-day readmissions compared to those without 
COPD (OR = 1.35, 95% CI: 1.32 - 1.39, P < 0.001) (Fig. 1). 
Additionally, COPD patients had higher in-hospital mortality 
rates (Fig. 2). LOS had conflicting results, showing a longer 

LOS in the COPD group, as indicated by a statistically signifi-
cant difference in means. Still, after adjusting for confounders 
using linear regression, the COPD patients exhibited a shorter 
LOS.

According to Stevenson et al, acute hypercapnia causes 
structural remodeling and electrical dissociation between mus-
cle bundles, as well as local conduction heterogeneities, which 
facilitate the onset and maintenance of Afib. This electro-ana-
tomical substrate permits multiple small reentrant circuits that 
may cause the arrhythmia. They also found that acute hyper-
capnia alters atrial electrophysiology, not hypoxemia [8, 9]. 
Simon et al reported that COPD decreases the effectiveness of 
catheter-based antiarrhythmic therapy, accelerates the course 
of Afib, and increases the likelihood of Afib recurrence fol-
lowing cardioversion [10]. Our findings are consistent with 
previous studies that have identified COPD as a predictor of 
increased readmission rates and mortality in Afib patients. A 
study of admissions to the Veterans Administration Medical 
System hospital found that 10.4% of controls and 14.3% of 
patients with COPD had Afib, similar to our study [11]. Sim-
ilarly, a retrospective analysis of the NRD for 2016 - 2018, 
including patients admitted with a diagnosis of Afib who un-
derwent catheter ablation, found that patients with COPD are 
an independent predictor of readmission and that patients with 
COPD have a higher risk of readmission [1]. Desai et al stated, 
using a nationwide database, that arrhythmias were present in 
30% of hospitalized COPD patients, with Afib being the most 
prevalent subtype (22.1%) [12]. The results of this analysis 
align with our previous findings, which showed a significantly 

Figure 1. Readmission probability of atrial fibrillation patients based on the status of COPD presence or not. COPD: chronic 
obstructive pulmonary disease.
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higher risk of readmission in patients with COPD.
Remarkably, our results showed that patients with coex-

isting Afib and COPD had a shorter LOS than patients with-
out COPD. On the contrary, Desai et al reported a more ex-
tended stay among COPD patients presenting with Afib [12]. 
This could be explained by the higher mortality rate in COPD 
patients, leading to shorter stays. This finding is noteworthy, 
considering the higher readmission rates in the COPD group. 
The need for these patients to continue their treatment at 
home, early discharge planning tailored for COPD patients, 
and possibly more aggressive in-hospital management proto-
cols that aim to stabilize them for discharge quickly are some 
factors that could contribute to a decreased LOS. Westbroek 
et al stated that tailored discharge planning and home-based 
care can significantly reduce LO) in patients with COPD [13]. 
Furthermore, aggressive management strategies, such as the 
use of integrated care pathways and multidisciplinary team 
approaches, have been associated with shorter hospital stays 
and improved management of chronic conditions [14]. Further 
research is necessary to investigate the underlying reasons for 
this reduced LOS and to determine whether it has positive or 
negative implications for long-term patient outcomes. Com-
prehending these variables may lead to more effective post-
discharge care plans and discharge planning, ultimately en-
hancing the standard of care for patients with Afib and COPD.

Our results are comparable to a study by Wang et al, con-
ducted in 20 Chinese hospitals, which found a high mortality 
rate for COPD [15]. This emphasizes how severe the impact of 
COPD is on the prognosis of patients with Afib. The increased 

mortality rate may be attributed to the compounded stress on 
the cardiovascular and respiratory systems, which are already 
compromised in these patients. Moreover, the increased bur-
den of inflammation, hypoxia, and the potential adverse effects 
of β-agonists and other treatments used for COPD may exacer-
bate cardiovascular complications. Previous studies have indi-
cated that inflammation plays a critical role in the pathogenesis 
of both COPD and Afib, potentially leading to worse outcomes 
when both conditions are present [16, 17]. Furthermore, the 
presence of COPD can complicate the management of Afib, 
as certain medications used for rate and rhythm control may 
not be well tolerated by COPD patients [18]. The need to care-
fully balance treatments to manage both conditions effectively 
highlights the importance of integrated care approaches. Our 
results are summarized in Figure 3.

Our study has several strengths. Including over one million 
patients enhances the statistical power and generalizability of 
our findings. Utilizing the NRD provides broad demographic 
and geographic representation, ensuring external validity. Fi-
nally, multivariable regression models accounted for numer-
ous confounders, thereby strengthening the reliability of the 
observed associations.

Our findings indicate that Afib patients with coexisting 
COPD had an increased risk for 30-day readmission compared 
to those without COPD. Therefore, integrated care approaches 
targeting these two conditions are needed, as multidisciplinary 
teams that include pulmonologists and cardiologists can be 
involved in the concomitant management of both conditions. 
Aggressive management protocols, accompanied by proper 

Figure 2. Survival probability of atrial fibrillation patients based on COPD presence. COPD: chronic obstructive pulmonary dis-
ease.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   https://jocmr.elmerjournals.com 317

Eltawansy et al J Clin Med Res. 2025;17(6):309-319

follow-up after discharge, can thus be implemented to help re-
duce the risk of readmissions. Given the heightened 30-day re-
admission risk observed in patients with both Afib and COPD, 
targeted interventions may help reduce rehospitalization in 
this vulnerable population. Integrated disease management 
programs, particularly those involving multidisciplinary care 
teams that address cardiac and pulmonary conditions, have 
shown promise in improving outcomes. Early post-discharge 
follow-up, ideally within 7 days, can ensure medication rec-
onciliation, symptom monitoring, and timely management of 
exacerbations. Telemonitoring and remote patient monitoring 
may offer additional benefits by allowing early detection of ar-
rhythmia recurrence or COPD decompensation. Furthermore, 
optimizing pharmacologic therapy, such as rate or rhythm 
control tailored to pulmonary status and the appropriate use 
of anticoagulation, is essential. Finally, patient education on 
medication adherence, lifestyle modification, and recognizing 
warning signs may empower patients and reduce preventable 

readmissions [19-21].
Future studies should focus on clarifying the mechanisms 

underlying the dramatically increased rates of readmission and 
Afib-related mortality in patients with COPD. Furthermore, an 
area for further research may be the impact of individualized 
discharge planning and home-based care on long-term out-
comes to optimize treatment strategies in this high-risk popu-
lation.

Limitations

The retrospective design inherently introduces information 
and selection biases due to historical data, limiting our ability 
to control for all possible confounding variables. Misclassifi-
cation or underreporting, particularly with the use of ICD-10 
codes in identifying variables, is a limitation when ascertaining 
the accuracy of our findings. The database may lack key clini-

Figure 3. Study results comparing atrial fibrillation in the presence or absence of COPD, analyzing different factors. COPD: 
chronic obstructive pulmonary disease.
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cal details, such as the severity of COPD, treatment regimens 
for Afib, and other comorbid conditions, which would provide 
a better understanding of patient outcomes. The NRD lacks 
patient-level data on race and ethnicity, as well as medication 
data, including the use of anticoagulants and other pharmaco-
therapies relevant to the management of Afib. Administrative 
data, such as the one we implement here, relies on the health-
care provider’s decision to diagnose COPD or Afib. Therefore, 
no information is available about the tests used to confirm a 
disease diagnosis. The study does not account for disease du-
ration, prior treatment, post-discharge management, and fol-
low-up care, which are typically significant factors that impact 
readmission rates and patient outcomes. While this enhances 
relevance to the US healthcare system because the population 
under study is mainly US-based, it might reduce generalizabil-
ity to other countries with different healthcare infrastructures 
and a diverse patient mix. These limitations underscore the 
need for future research to explore these areas in greater detail, 
thereby enhancing the contextualization of our findings.

Conclusion

Using an extensive national database, our study analyzed data 
from patients admitted with Afib between 2016 and 2020. We 
found that Afib patients with COPD had significantly higher 
odds of 30-day readmissions than those without COPD. How-
ever, LOS was shorter for the COPD group, with higher inpa-
tient mortality in patients with COPD.

The findings underscore the substantial impact of COPD 
on Afib patients, necessitating integrated care approaches and 
tailored management strategies, including early discharge 
planning and more aggressive in-hospital management pro-
tocols. The increase in in-hospital mortality for Afib patients 
with COPD highlights the compounded stress on the cardio-
vascular and respiratory systems in these patients.

Future studies should elucidate the mechanisms underly-
ing the increased readmission and mortality rates and substan-
tiate our findings using administrative data.
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