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Background: Chronic obstructive pulmonary disease (COPD) frequently coexists with obesity, creating a vulnerable phenotype 
associated with increased exacerbations and mortality. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have demonstrated 
benefits in weight management and cardiovascular protection, but their effects in patients with COPD and obesity remain unclear.
Methods: We conducted a retrospective cohort study using the TriNetX global research network. We identified adult patients with 
coexisting COPD and obesity who initiated GLP-1RA or other weight-loss medications. We performed 1:1 propensity-score matching 
to balance baseline characteristics between the study groups. The primary outcome was all-cause mortality. Secondary outcomes 
included COPD exacerbations, acute respiratory failure, pneumonia, and major adverse cardiovascular events (MACE).
Results: After propensity score matching, the study included 10,487 patients in each group. During follow-up, all-cause mortality 
occurred in 237 patients (0.8 per 100 person-years) in the GLP-1RA group compared with 519 patients (2.2 per 100 person-years) in 
the control group (hazard ratio [HR], 0.43; 95% confidence interval [CI], 0.37 to 0.50). GLP-1RA use was also associated with 
reduced risk of COPD exacerbations (HR, 0.79; 95% CI, 0.71 to 0.88), acute respiratory failure (HR, 0.55; 95% CI, 0.49 to 0.62), 
pneumonia (HR, 0.72; 95% CI, 0.64 to 0.81), and MACE (HR, 0.71; 95% CI, 0.64 to 0.79). Results remained consistent across 
multiple sensitivity analyses and subgroup analyses.
Conclusion: Among patients with coexisting COPD and obesity, GLP-1RA use was associated with lower risks of mortality and 
adverse respiratory and cardiovascular outcomes compared with other weight loss medication. However, given the observational 
nature of this study, these findings should be interpreted with caution, as residual confounding cannot be excluded. Randomized 
controlled trials are warranted to establish causality and confirm these findings.
Keywords: chronic obstructive pulmonary disease, obesity, glucagon-like peptide-1 receptor agonists, mortality, exacerbations, 
cardiovascular events

Introduction
Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality worldwide, affecting more than 
400 million individuals globally.1 Beyond its primary respiratory manifestations, COPD frequently coexists with multiple 
systemic comorbidities that substantially influence disease trajectory and patient outcomes.2 Among these comorbidities, 
obesity is particularly prevalent and clinically significant, affecting approximately 20% to 54% of patients with COPD.2–5 The 
relationship between obesity and COPD is complex. Obesity contributes to restrictive lung physiology, increases systemic 
inflammation, and impairs respiratory mechanics through increased chest wall load and reduced diaphragmatic excursion.6 The 
coexistence of obesity and COPD creates a vulnerable phenotype associated with adverse clinical outcomes. Observational 
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studies have demonstrated that obese individuals with COPD experience more frequent exacerbations, higher hospitalization 
rates, increased health care resource use, and diminished quality of life compared with their nonobese counterparts.4,5

Given these challenges, effective weight management strategies are critically needed for patients with COPD and 
obesity. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have revolutionized the management of type 2 diabetes 
(T2D) and obesity through their dual effects on glycemic control and weight reduction.7,8 Recent landmark trials have 
demonstrated that GLP-1RAs can achieve substantial weight loss of 10% to 20% of body weight, with additional 
cardiovascular and renal protective effects that extend beyond glycemic control and weight reduction alone.7,9–11 Several 
studies have also reported improved clinical outcomes among patients with COPD and comorbid T2D who received 
GLP-1RAs.12–15 However, whether these benefits extend to patients with COPD and obesity, independent of diabetes 
status, remains uncertain. To date, only one small randomized clinical trial involving 40 patients with COPD and obesity 
has directly evaluated GLP-1RA effects in this population; this trial reported that compared with placebo, liraglutide use 
resulted in significant weight loss, increased forced vital capacity and carbon monoxide diffusion capacity, and improved 
COPD Assessment Test score.16 While these preliminary findings are hypothesis-generating, they are insufficient to draw 
definitive conclusions given the small sample size, limited generalizability, and evaluation of a single agent. Furthermore, 
the respiratory safety profile of GLP-1RAs in this population, including the potential risks of respiratory adverse events, 
warrants careful evaluation before broad clinical adoption.

To address this knowledge gap, we conducted a large-scale, real-world comparative effectiveness study using the 
TriNetX global federated health research network to evaluate the association between GLP-1RA use and clinical 
outcomes in patients with coexisting COPD and obesity. We employed an active-comparator, new-user design, using 
other weight loss agents as the reference group. This comparator was selected because it represents a clinically relevant 
alternative for weight management in this population, and its use helps minimize indication bias and confounding by 
channeling that may arise when comparing treated patients against untreated controls. We assessed the effects of GLP- 
1RAs on all-cause mortality, COPD exacerbation, acute respiratory failure, pneumonia, and major adverse cardiovascular 
events (MACEs). We acknowledge that, as with all observational database studies, residual confounding, differences in 
adherence, and unmeasured clinical variables may limit causal inference. Accordingly, our findings are intended to 
complement evidence from controlled trials, and to provide hypothesis-generating real-world evidence to inform clinical 
decision-making in this understudied population.

Methods
Data Source
This retrospective cohort study utilized data from the TriNetX Global Collaborative Network, a federated health research 
platform comprising deidentified electronic medical records from approximately 186 million patients across over 
168 healthcare organizations (HCOs) in North America, Europe, the Middle East, and the Asia-Pacific region.17 The 
TriNetX network includes data on demographics, diagnoses (ICD-10-CM), procedures (ICD-10-PCS and CPT codes), 
medications (RxNorm and VA Drug Classification), laboratory results (LOINC), and healthcare utilization. Unlike 
centralized databases, TriNetX employs a federated model that enables real-time querying of deidentified patient-level 
data while ensuring that raw data remain within the original institutions, thus upholding data security and regulatory 
compliance, including HIPAA and GDPR. Ethical approval was obtained from the Institutional Review Board of Chi Mei 
Medical Center, which also waived the requirement for informed consent, as only deidentified, aggregate-level data were 
analyzed. This study followed the principles of the Declaration of Helsinki and adhered to the Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) guidelines.

Study Population
We identified adult patients (≥18 years of age) with diagnoses of both COPD and obesity who initiated weight loss 
therapy between January 1, 2022, and November 30, 2025. The index date was defined as the date of first prescription for 
either a GLP-1RA or another weight loss medication during the study period.
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Patients were classified into two groups: those who initiated GLP-1RA therapy (semaglutide, liraglutide, or tirzepa
tide) and those who initiated other weight loss medication including orlistat, setmelanotide, bupropion, naltrexone, 
phentermine, or topiramate. We excluded patients with a history of organ transplantation, end-stage renal disease 
requiring dialysis, or diabetes mellitus. We also excluded patients included individuals younger than 18 years; had 
a history of solid organ or tissue transplantation; had end-stage renal disease or dependence on renal dialysis; had 
received study drugs before the index date; or were lost to follow-up (Table S1).

Covariates
We collected data on demographic characteristics, baseline comorbidities and COPD-related variables including exacer
bation history and inhaled therapies (short-acting beta-agonists [SABAs], long-acting beta-agonists [LABAs], long- 
acting muscarinic antagonists [LAMAs], and inhaled corticosteroids [ICSs]). All comorbidities were identified using 
ICD-10-CM codes documented in the electronic health records one year before the index date. BMI was calculated from 
the most recent height and weight measurements recorded within 180 days before the index date. Additional details on 
the categorization and codes used to define the covariates are shown in Table S2.

Outcomes
The primary outcome was all-cause mortality, ascertained from death records in the electronic health records. Secondary 
outcomes included COPD exacerbations, acute respiratory failure, pneumonia, and MACE (a composite of acute 
myocardial infarction, stroke, acute heart failure, ventricular arrhythmias, or cardiac arrest) (Table S3).

Statistical Analysis
We used propensity score matching to balance baseline characteristics between the two groups. The propensity score was 
estimated using a logistic regression model that included all demographic variables and comorbidities as covariates. We 
performed 1:1 nearest-neighbor matching without replacement using a caliper width of 0.1 of the standard deviation of 
the logit of the propensity score. Balance between groups after matching was assessed using standardized mean 
differences (SMDs), with values less than 0.1 indicating adequate balance.

We calculated incidence rates for each outcome. Incidence rates were calculated as the number of events divided by 
total person-years of follow-up, multiplied by 100. Hazard ratios (HRs) and 95% confidence intervals (CIs) were 
estimated using Cox proportional-hazards regression models. The proportional-hazards assumption was assessed using 
Schoenfeld residuals. Follow-up began on the 90th day after index date and continued until the occurrence of the outcome 
of interest, death, loss to follow-up, or the end of the study period (November 30, 2025), whichever occurred first.

Sensitivity Analysis
To assess the robustness of our findings, we conducted several sensitivity analyses. First, we performed landmark 
analyses excluding events occurring within the first month after the index date and censoring follow-up at 1 year, 2 years, 
and 3 years to assess the consistency of associations over different time periods. Second, we analyzed a negative control 
outcome (acute appendicitis) to evaluate potential unmeasured confounding or surveillance bias. Third, we calculated 
E-values to quantify the minimum strength of association that an unmeasured confounder would need to have with both 
the exposure and outcome to fully explain the observed associations. All statistical tests were two-sided, and p values less 
than 0.05 were considered to indicate statistical significance. Analyses were performed using the TriNetX platform’s 
built-in analytics tools.

Subgroup Analysis
Prespecified subgroup analyses were conducted according to sex, age, comorbidity, history of prior COPD exacerbation, 
type of GLP-1RA, and BMI level. We also performed a subgroup analysis to examine whether the association between 
GLP-1RA use and the primary outcome varied by individual comparator weight loss medication. To this end, the control 
group was stratified by specific weight loss medications, including bupropion, topiramate, phentermine, and naltrexone. 
Separate propensity score–matched cohorts constructed for each comparison.
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Results
Patient Selection
Based on the predefined inclusion and exclusion criteria, we identified 50,787 patients with coexisting COPD and obesity 
who initiated GLP-1RA or other weight loss medications (Figure 1). Of these, 13,133 patients initiated GLP-1RA therapy 
and 37,654 patients initiated other weight loss medication as control group. After 1:1 propensity score matching, the final 
analysis included 10,487 patients in each group.

Baseline Characteristics
Before matching, patients in the GLP-1RA group were older (mean age 62.4 vs 59.6 years, SMD 0.253), had higher 
prevalence of several comorbidities including hypertension (79.3% vs 67.8%, SMD 0.264), hyperlipidemia (59.6% vs 
46.3%, SMD 0.269), obstructive sleep apnea (55.1% vs 31.7%, SMD 0.486), ischemic heart disease (41.1% vs 28.9%, 
SMD 0.257), heart failure (28.7% vs 18.7%, SMD 0.236), diabetes mellitus (12.5% vs 6.0%, SMD 0.225), chronic liver 
disease (22.7% vs 15.2%, SMD 0.192), atrial fibrillation and flutter (17.8% vs 11.3%, SMD 0.185), chronic kidney 
disease (16.6% vs 10.5%, SMD 0.178), had lower prevalence of alcohol-related disorders (9.9% vs 13.1%, SMD 0.102), 
and had higher mean BMI (39.7 vs 35.7 kg/m2, SMD 0.533) compared with the control group (Table 1).

Figure 1 Study design and selection flow. 
Abbreviations: GLP1-RA, glucagon-like peptide-1 receptor agonist; HCO, healthcare organization; MASLD, metabolic dysfunction-associated steatotic liver disease.
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Table 1 Baseline Characteristics of Included Subjects Before and After Matching

Variables Before Matching After Matching

GLP-1RA 
Group 

(n=13,133)

Other Weight Loss 
Medication Group 

(n=37,654)

SMD GLP-1RA 
Group 

(n=10,487)

Other Weight Loss 
Medication Group 

(n=10,487)

SMD

Age at index, years

Mean (SD) 62.4 (10.8) 59.6 (11.2) 0.253 62.1 (10.7) 62.1 (11.5) 0.006

Sex, n (%)

Female 8697 (66.2) 25,186 (66.9) 0.014 7085 (66.8) 7149 (67.4) 0.013
Male 4430 (33.7) 12,454 (33.1) 0.014 3514 (33.1) 3449 (32.5) 0.013

Demographic, n (%)

White 10,928 (83.2) 31,412 (83.4) 0.006 8767 (83.6) 8804 (84) 0.01

Black or African American 1473 (11.2) 4363 (11.6) 0.012 1149 (11) 1114 (10.6) 0.011
Hispanic or Latino 411 (3.1) 979 (2.6) 0.032 306 (2.9) 298 (2.8) 0.005

Unknown Race 321 (2.4) 796 (2.1) 0.022 251 (2.4) 259 (2.5) 0.005

Other Race 217 (1.7) 615 (1.6) 0.001 174 (1.7) 166 (1.6) 0.006
American Indian or Alaska Native 73 (0.6) 247 (0.7) 0.013 64 (0.6) 63 (0.6) 0.001

Asian 86 (0.7) 116 (0.3) 0.05 61 (0.6) 58 (0.6) 0.004

Native Hawaiian or Other Pacific Islander 35 (0.3) 105 (0.3) 0.002 21 (0.2) 23 (0.2) 0.004

Substance use, n (%)

Nicotine dependence 2801 (21.3) 8646 (23) 0.039 2336 (22.3) 2313 (22.1) 0.005

Alcohol related disorders 1299 (9.9) 4946 (13.1) 0.102 1154 (11) 1146 (10.9) 0.002

Comorbidities, n (%)

Hypertension 10,417 (79.3) 25,513 (67.8) 0.264 8125 (77.5) 8038 (76.6) 0.02
Hyperlipidemia 7827 (59.6) 17,430 (46.3) 0.269 5997 (57.2) 5886 (56.1) 0.021

Obstructive sleep apnea 7236 (55.1) 11,929 (31.7) 0.486 5102 (48.7) 4965 (47.3) 0.026

Ischemic heart diseases 5393 (41.1) 10,880 (28.9) 0.257 4031 (38.4) 3959 (37.8) 0.014

Heart failure 3768 (28.7) 7050 (18.7) 0.236 2732 (26.1) 2723 (26) 0.002

Chronic liver disease 2983 (22.7) 5733 (15.2) 0.192 2232 (21.3) 2168 (20.7) 0.015

Atrial fibrillation and flutter 2342 (17.8) 4262 (11.3) 0.185 1671 (15.9) 1669 (15.9) 0.001
Cerebrovascular diseases 2053 (15.6) 5163 (13.7) 0.054 1643 (15.7) 1624 (15.5) 0.005

Chronic kidney disease (CKD) 2179 (16.6) 3959 (10.5) 0.178 1648 (15.7) 1615 (15.4) 0.009

CKD, stage 3 1480 (11.3) 2489 (6.6) 0.164 1108 (10.6) 1081 (10.3) 0.008
CKD, stage 4 159 (1.2) 310 (0.8) 0.039 130 (1.2) 115 (1.1) 0.013

CKD, stage 5 13 (0.1) 44 (0.1) 0.005 13 (0.1) 10 (0.1) 0.009

(Continued)
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Table 1 (Continued). 

Variables Before Matching After Matching

GLP-1RA 
Group 

(n=13,133)

Other Weight Loss 
Medication Group 

(n=37,654)

SMD GLP-1RA 
Group 

(n=10,487)

Other Weight Loss 
Medication Group 

(n=10,487)

SMD

End stage renal disease 38 (0.3) 46 (0.1) 0.037 23 (0.2) 20 (0.2) 0.006

Lung cancer 352 (2.7) 1,081 (2.9) 0.012 312 (3) 299 (2.9) 0.007
Other immunodeficiencies 411 (3.1) 456 (1.2) 0.132 250 (2.4) 260 (2.5) 0.006

Human immunodeficiency virus disease 136 (1) 217 (0.6) 0.051 93 (0.9) 85 (0.8) 0.008

Immunodeficiency with predominantly antibody defects 111 (0.8) 311 (0.8) 0.002 92 (0.9) 89 (0.8) 0.003
Acquired absence of spleen 43 (0.3) 134 (0.4) 0.005 40 (0.4) 39 (0.4) 0.002

Common variable immunodeficiency 39 (0.3) 78 (0.2) 0.018 27 (0.3) 24 (0.2) 0.006

Combined immunodeficiencies 10 (0.1) 18 (0) 0.011 10 (0.1) 10 (0.1) 0
Prior COPD exacerbation 4781 (36.4) 1223 (32.5) 0.083 3765 (35.9) 3776 (36.0) 0.001

Medication, n (%)

Short-acting beta agonists
Albuterol 11,098 (84.5) 27,337 (72.6) 0.294 8125 (82.3) 8038 (82.2) 0.003
Terbutaline 92 (0.7) 226 (0.6) 0.021 8125 (0.7) 8038 (0.7) 0.011

Long-acting beta agonists
Formoterol 4862 (37.0) 8812 (23.4) 0.300 3492 (33.3) 3387 (32.3) 0.020
Salmeterol 3560 (27.1) 7833 (20.8) 0.148 2579 (246) 2537 (24.2) 0.010

Olodaterol 880 (6.7) 1,242 (3.3) 0.155 632 (6.0) 625 (5.9) 0.006

Vilanterol 4649 (35.4) 5987 (15.9) 0.460 3199 (30.5) 3104 (29.6) 0.021
Indacaterol 13 (0.1) 38 (0.1) 0.016 10 (0.1) 10 (0.1) 0.001

Long-acting muscarinic antagonists

Umeclidinium 3835 (29.2) 4669 (12.4) 0.424 2622 (25.0) 2569 (24.5) 0.014
Glycopyrronium 3559 (27.1) 6401 (17.0) 0.247 2538 (24.2) 2538 (24.2) 0.001

Tiotropium 3743 (28.5) 8246 (21.9) 0.153 2727 (26.0) 2706 (25.8) 0.005

Revefenacin 158 (1.2) 188 (0.5) 0.079 388 (3.7) 378 (3.6) 0.007
Aclidinium 118 (0.9) 335 (0.9) 0.003 82 (0.8) 85 (0.8) 0.005

Inhaled corticosteroids
Fluticasone 8182 (62.3) 15,702 (41.7) 0.465 7981 (76.1) 7876 (75.1) 0.022

Budesonide 5096 (38.8) 9602 (25.5) 0.287 3734 (35.6) 3670 (35.0) 0.012

Mometasone 1707 (13.0) 2862 (7.6) 0.178 1133 (10.8) 1101 (10.5) 0.008
Beclomethasone 565 (4.3) 1092 (2.9) 0.075 388 (3.7) 378 (3.6) 0.002

Body mass index, kg/m2, n (%)

Mean (SD) 39.7 (7.9) 35.7 (7.1) 0.533 39.5 (7.9) 36.3 (7.4) 0.416

30–39 4948 (37.7) 9938 (26.4) 0.244 3879 (37) 3887 (37.1) 0.002
≥40 4131 (31.5) 5728 (15.2) 0.391 2,834 (27) 2695 (25.7) 0.03

Abbreviations: COPD, Chronic obstructive pulmonary disease; GLP-1RA, glucagon-like pptide-1 receptor agonist; SD, Standard Deviation; SMD, Standardized mean difference.
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After matching, most baseline characteristics were adequately balanced between groups, with the matched cohort 
having a mean age of 62.1 years and being predominantly female (67%) and White (84%). Most of demographic and 
clinical features achieved acceptable balance, with SMDs less than 0.1. However, a notable residual imbalance persisted 
in BMI, with a mean of 39.5 kg/m2 in the GLP-1RA group compared with 36.3 kg/m2 in the control group (SMD = 
0.416), indicating that propensity score matching did not fully balance this key clinical variable.

Primary Outcomes
After matching, the median follow-up duration was 530 days (Q1–Q3, 181–880 days) in GLP-1RA group and 467 days 
(Q1–Q3, 110–824 days) in other weight loss medication group. During the follow-up period, all-cause mortality occurred 
in 237 patients (0.8 per 100 person-years) in the GLP-1RA group compared with 519 patients (2.2 per 100 person-years) 
in the control group, corresponding to a 57% lower risk (HR, 0.43; 95% CI, 0.37–0.50; E-value, 4.1; 95% lower 
confidence limit [LCL], 3.4) (Table 2 and Figure 2).

Subgroup analyses demonstrated consistent associations between GLP-1RA use and the lower risk of all-cause 
mortality across patient demographic and clinical characteristics (Figure 3). The mortality benefit was observed in 
both age groups (younger than 65 years and 65 years or older), and both sexes. The similar association was 
observed regardless of BMI category, including among patients with BMI ≥40, 35–40, 30–35, and <30 kg/m2, 
supporting the robustness of the primary findings despite the residual BMI imbalance after propensity score 
matching. The similar findings were observed n patients both with and without key comorbidities/conditions, 
including heart failure, and prior exacerbation. When examining individual GLP-1RA agents, tirzepatide showed 
the strongest association with a lower risk of mortality (HR, 0.27; 95% CI, 0.19–0.38), followed by semaglutide 
(HR, 0.44; 95% CI, 0.37–0.52), while liraglutide showed a numerically similar but statistically non-significant 
trend (HR, 0.66; 95% CI, 0.40–1.08). Subgroup analyses according to individual comparator weight loss medica
tions demonstrated generally consistent associations between GLP-1RA use and all-cause mortality (Table S4). 
Compared with bupropion users, GLP-1RA users had a significantly lower risk of all-cause mortality (HR, 0.38; 
95% CI, 0.33–0.45). Similar associations were observed when compared with topiramate users (HR, 0.51; 95% 
CI, 0.40–0.64) and phentermine users (HR, 0.65; 95% CI, 0.43–1.00). In contrast, compared with naltrexone 
users, GLP-1RA use was associated with a numerically lower but statistically non-significant risk of all-cause 
mortality (HR, 0.72; 95% CI, 0.51–1.03).

Table 2 Hazard Ratio of Outcomes Between the Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RA) and the Control (Other 
Weight Loss Medication) Groups

Outcome GLP-1RA 
Group (n = 10,487)

Control 
Group (n = 10,487)

HR  
(95% CI)

E-value  
(95% LCL)

Events (n) Incidence Rate  
per 100 PYs

Events (n) Incidence Rate  
per 100 PYs

Primary outcome

All-cause mortality 237 0.8 519 2.2 0.43 (0.37,0.50) 4.1 (3.4)

Secondary outcomes

COPD exacerbation 638 3.4 707 3.9 0.79 (0.71,0.88) 1.9 (1.5)

Acute respiratory failure 446 1.8 697 3.0 0.55 (0.49,0.62) 3.0 (2.6)

Pneumonia 537 2.3 680 2.9 0.72 (0.64,0.81) 2.1 (1.8)
Major adverse cardiovascular events 627 2.9 786 3.7 0.71 (0.64,0.79) 2.2 (1.9)

Abbreviations: CI, confidence interval; COPD, Chronic obstructive pulmonary disease; LCL, lower confidence limit.
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Figure 2 Kaplan–Meier curves for time to free of all-cause mortality comparing users of glucagon-like peptide-1 receptor agonists (GLP-1RAs) with users of other weight- 
loss medication.

Figure 3 Subgroup analysis of the risk of all-cause mortality comparing glucagon-like peptide-1 receptor agonists (GLP-1RAs) with other weight-loss medication.
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Secondary Outcomes
Compared with the control group, the GLP-1RA group was associated with lower risk of COPD exacerbation (HR, 0.79; 
95% CI, 0.71–0.88), acute respiratory failure (HR, 0.55; 95% CI, 0.49–0.62), pneumonia (HR, 0.72; 95% CI, 0.64–0.81), 
and major adverse cardiovascular events (HR, 0.71; 95% CI, 0.64–0.79). The corresponding E-values were 1.9 (95% 
LCL, 1.5), 3.0 (95% LCL, 2.6), 2.1 (95% LCL, 1.8), and 2.2 (95% LCL, 1.9), respectively (Table 2).

Sensitivity Analyses
Landmark analyses consistently demonstrated robust associations between GLP-1RA use and reduced all-cause mortality 
(Table S5). The HRs remained stable across different time points: HR 0.38 (95% CI, 0.31–0.46) for 1-month to 1-year 
follow-up, and HR 0.41 (95% CI, 0.35–0.49) for 1-month to 2-year follow-up. Analysis of negative control outcomes 
showed no significant association between GLP-1RA use and acute appendicitis (HR, 1.54; 95% CI, 0.81–2.93; P = 
0.181), supporting the specificity of our findings (Table S6).

Discussion
This large-scale, real-world comparative effectiveness study involving 10,487 matched pairs of patients with coexisting 
COPD and obesity revealed significant clinical benefits associated with GLP-1RA use compared with other weight loss 
medication. GLP-1RA therapy was associated with lower risks of all-cause mortality, COPD exacerbations, acute 
respiratory failure, pneumonia, and MACE. These associations remained consistent across multiple stratified analysis 
and sensitivity analyses using landmark approaches at different time points, demonstrating the robustness of our findings. 
Current management of this population focuses primarily on bronchodilators, corticosteroids, and general lifestyle 
modifications, yet outcomes remain suboptimal with persistent high rates of exacerbations and mortality. Our findings 
suggest that GLP-1RAs may offer a disease-modifying approach that extends beyond weight reduction to provide 
meaningful improvements in respiratory and cardiovascular outcomes.

Our findings align with and extend the emerging body of evidence suggesting respiratory benefits of GLP-1RAs 
across various patient populations, particularly for those with diabetes. Several large observational studies have demon
strated that GLP-1RA use in patients with T2D reduces the risk of COPD exacerbations.12–15,18,19 A population-based 
cohort study in the UK by Pradhan et al found that GLP-1RA use was associated with fewer COPD exacerbations 
compared with other glucose-lowering medications among patients with diabetes.12 Similarly, a recent US study by Ray 
et al showed that GLP-1RA use was associated with reduced risk of COPD exacerbations compared with DPP-4i in 
patients with T2D.13 Research in Taiwan by Yen et al demonstrated cardiopulmonary benefits of GLP-1RAs in patients 
with COPD compared to non-users,14 while Albogami et al reported reduced chronic lower respiratory disease exacer
bations among patients with T2D receiving GLP-1RAs versus DPP-4i users.15 In contrast to prior research, our study is 
the first to specifically focus on patients with coexisting COPD and obesity without requiring concurrent diabetes, 
addressing a critical knowledge gap. While previous studies12–15,18,19 predominantly examined patients with T2D who 
also had COPD, our investigation targeted patients with COPD and obesity regardless of diabetic status. This approach 
provides novel insights into GLP-1RA effects in this previously understudied phenotype, representing a substantial and 
clinically relevant patient population.

The observed benefits of GLP-1RAs in patients with COPD and obesity likely involve multifactorial mechanisms 
affecting respiratory and systemic physiology. Weight reduction represents the most apparent pathway. Obesity impairs 
respiratory mechanics through increased chest wall load, reduced functional residual capacity, and diminished diaphrag
matic excursion, exacerbating COPD-related ventilatory limitations.20–22 GLP-1RA-induced weight loss reverses these 
mechanical disadvantages, improving lung volumes and reducing work of breathing. Supporting this, Altintas Dogan 
et al demonstrated that 40 weeks of treatment with liraglutide in patients with COPD and obesity improved forced vital 
capacity and carbon monoxide diffusion capacity.16 Beyond mechanical effects, GLP-1RAs exert anti-inflammatory 
actions particularly relevant to COPD’s chronic inflammatory state.23 GLP-1 receptors expressed in immune cells 
mediate reductions in inflammatory cytokines including interleukin-6, tumor necrosis factor-alpha, and C-reactive 
protein.23–25 In obesity-associated COPD, where metabolic inflammation compounds airway inflammation, these anti- 
inflammatory effects may reduce exacerbation frequency and severity.26 Additionally, improved insulin sensitivity and 
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reduced visceral adiposity diminish the inflammatory burden of metabolic dysfunction.24,27 Cardiovascular protection 
likely contributes to mortality reduction. COPD patients face elevated cardiovascular risk, amplified by obesity. GLP- 
1RAs provide cardioprotective effects including improved endothelial function, reduced atherosclerotic progression, and 
favorable effects on blood pressure and lipid profiles.9,28,29 The lower risk of MACEs observed in our study demonstrates 
these mechanisms operate effectively in the COPD-obesity population. The convergence of these mechanical, metabolic, 
anti-inflammatory, and cardiovascular mechanisms likely explains the substantial clinical benefits observed across 
multiple outcomes. Further mechanistic studies are needed to elucidate the relative contributions of each pathway and 
identify potential targets for therapeutic optimization.

This study has several strengths. First, the large sample size of over 20,000 patients drawn from 96 healthcare 
organizations across a geographically diverse network provides substantial statistical power and enhances general
izability. Second, the active-comparator, new-user design strengthens causal inference by reducing confounding by 
indication and healthy user bias inherent in comparisons with untreated patients. Third, the consistency of findings 
across multiple subgroup and sensitivity analyses using landmark approaches at different time points supports the 
robustness of our results. Fourth, the negative control outcome analysis showing no association with acute appendicitis 
provides evidence against unmeasured confounding or surveillance bias systematically affecting our findings. Fifth, the 
calculation of E-values demonstrates that substantial unmeasured confounding would be necessary to explain away the 
observed associations, particularly for mortality and acute respiratory failure.

However, several limitations warrant consideration. First, as an observational study using real-world data, unmeasured 
confounding remains possible despite propensity score matching and sensitivity analyses. Factors such as disease severity 
indicators not fully captured in administrative data, smoking intensity and cessation efforts, exercise capacity, medication 
adherence, and socioeconomic factors could potentially influence outcomes. Second, the use of diagnostic codes to identify 
outcomes may introduce misclassification, although these codes generally have reasonable validity for the outcomes 
examined. Third, we lacked detailed information on dosing regimens, treatment duration, and actual weight loss achieved, 
limiting our ability to assess dose-response relationships or compare individual agents. Fourth, another notable limitation of 
the present study is the residual imbalance in BMI between groups following propensity score matching, with a mean BMI of 
39.5 kg/m2 in the GLP-1RA group compared with 36.3 kg/m2 in the comparator group (SMD = 0.416). This degree of 
imbalance is substantial and indicates that propensity score matching did not fully balance this key clinical variable, which 
may introduce residual confounding. Importantly, given that higher BMI is associated with worse respiratory and cardio
vascular outcomes in patients with COPD, this baseline difference would be expected to bias effect estimates against GLP- 
1RAs - that is, toward the null or toward harm. Accordingly, the observed clinical benefits of GLP-1RAs in our study may 
represent a conservative estimate of the true treatment effect. To evaluate the potential influence of this imbalance, we 
conducted BMI-stratified subgroup analyses across five BMI categories (≥40, 35–40, 30–35, ≥30, and <30 kg/m2), and the 
direction and magnitude of effect estimates remained consistent with the primary analysis across all strata, suggesting that the 
primary findings were not materially driven by the residual BMI difference between groups. Fifth, the magnitude of the 
observed effect sizes, particularly for all-cause mortality, is large for an observational database study and should be 
interpreted with caution. While such effect sizes may partly reflect genuine pharmacological benefits of GLP-1RAs, they 
may also be influenced by residual confounding, differences in healthcare-seeking behavior, unmeasured channeling bias, or 
other systematic differences between treatment groups that were not fully addressed by propensity score matching. We 
acknowledge that the sensitivity analyses conducted, while supportive of the primary findings, do not fully resolve concerns 
related to cohort definition, comparator heterogeneity, and residual imbalance, and therefore cannot rule out the possibility 
that bias contributed to the observed associations. These findings should be validated in future randomized controlled trials or 
studies with more granular clinical data. Sixth, the predominantly White population in our cohort may limit generalizability 
to other racial and ethnic groups. Finally, the observational nature precludes definitive conclusions about causality, and 
residual confounding by indication remains a concern.

Conclusion
This large-scale, real-world study demonstrates that GLP-1RA use in patients with coexisting COPD and obesity was 
associated with lower risks of all-cause mortality, COPD exacerbations, acute respiratory failure, pneumonia, and 
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MACEs compared with other weight loss interventions. The consistency of these findings across multiple subgroup and 
sensitivity analyses suggests that GLP-1RA benefits extend beyond weight reduction alone to encompass meaningful 
improvements in both respiratory and cardiovascular outcomes. Given the observational design, however, cautious 
interpretation is warranted due to potential residual confounding, and validation through adequately powered randomized 
controlled trials specifically enrolling patients with COPD and obesity remains essential. As the global burden of both 
COPD and obesity continues to rise, identifying therapies that can simultaneously address both conditions represents 
a critical clinical priority. This study provides important preliminary evidence suggesting that GLP-1RAs may fulfill this 
therapeutic need in a vulnerable population with limited effective treatment options.
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