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Introduction

Chronic obstructive pulmonary disease (COPD) symptoms are debilitating, persistent, and
impact quality of life. Ability to work, social interactions, sleep, finances, and independence are
affected by uncontrolled COPD symptoms.'* Despite evidence demonstrating how COPD
symptoms can be improved through evidence-based practices and interventions, only one-third
of patients receive the requisite level of care.!” Pharmacists are well-positioned to provide
evidence-based practices and interventions to address care gaps and improve patient COPD
symptoms.* Unfortunately, there are few examples of care models where pharmacists deliver
evidence-based care and interventions for COPD.’

Within the Veterans Affairs (VA) health system, pharmacists operate under a broad scope of
practice that includes prescribing authority, allowing pharmacists to initiate, modify, or
discontinue medications. COPD Coordinated Access to Reduce Exacerbations (COPD CARE) is
a nationally scaled program that integrates pharmacists in VA primary care clinics as prescribers
for COPD management.® Pharmacists delivering COPD CARE within the VA provide critical
interventions including adherence and inhaler technique reviews, symptomatic review,
placement of referrals for pulmonary rehabilitation, COPD action plan development, medication
optimization, and tobacco cessation support.

This evaluation explored the association between COPD CARE delivery and patient
symptomatic changes. The primary outcome measured longitudinal changes in COPD symptoms.
The secondary outcome investigated the association between specific interventions and

symptomatic improvement.

Methods
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Site Description

This retrospective cohort evaluation occurred within the Veterans Health Administration,
which is the largest integrated health care system in the United States (US). Metrics detailing
COPD CARE delivery were extracted from 28 Veterans Affairs medical centers (VAMCs)
located across the Midwest, Northeast, Southwest, and West regions of the US.
COPD CARE Program

Patients were referred to COPD CARE following a recent hospitalization from an
exacerbation. The program has been previously described in Portillo et al., and Figure 1 shows
how a patient progresses through COPD CARE.%’ Referred patients received an initial Wellness
Visit where pharmacists provided evidence-based practices and interventions. Pharmacists
documented the following COPD-related interventions using a standardized note template
provided during program implementation: identifying incorrect adherence and inhaler technique,
referral to a service to support COPD management, developing COPD action plans, and
changing medications (see Online Data Supplement for definitions). A Follow-Up Visit occurred
one to three months later, during which patients were re-evaluated. COPD symptoms were
assessed by pharmacists during each visit using the COPD Assessment Test (CAT) scoring tool.
The CAT score is a validated, quantitative tool that allows patients to report symptoms using a
holistic approach, including measures of dyspnea, sleep, and mobility, among other domains.?
Remeasuring CAT scores allows the pharmacist to assess the effectiveness of interventions
provided during the Wellness Visit and reinforce or provide additional interventions during the
Follow-Up visit. At Follow-Up Visits, patients were also asked to self-report whether overall
symptoms improved, stayed the same, or worsened since the Wellness Visit.

Data Collection
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Unique patients who were referred to COPD CARE, had an initial Wellness visit within 90
days of hospitalization, and received two CAT scores were included in the analysis. Program
delivery metrics were retrospectively extracted between September 2020 to February 2024 from
the VA Corporate Data Warehouse (CDW), which is a database used to improve healthcare
quality and patient safety across the VA health system.’

This evaluation was conducted to inform COPD CARE delivery across the Department of
Veterans' Affairs and was deemed a quality improvement (QI) initiative using the University of
Wisconsin-Madison Institutional Review Board’s (IRB) “QI/Program Evaluation Self
Certification Tool.”

Outcomes

The primary outcome of interest was the change in COPD symptoms as measured by CAT
score differences between patient visits. Clinically meaningful symptomatic improvement was
defined, a priori, as a CAT score improvement of > 2 points between visits based on prior
studies.!? Patients’ self-described COPD symptom changes were measured as a secondary
outcome.

Analysis

Paired Student’s #-tests were conducted to assess the statistical significance of the change in
CAT scores between the Wellness and Follow-Up Visits. Chi-squared tests of independence
were conducted to evaluate the associations between binary variables of receiving each of the 6
interventions per pharmacists’ templated notes (yes/no) and clinically meaningful symptomatic
improvement (yes/no). All analyses were done using R for statistical computing version 4.1. All

tests were two-tailed and conducted at a significance level of a = 0.05.
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Results

A total of 326 patients were included in the evaluation. Table 1 describes baseline
characteristics of the patients in the evaluation. Between Wellness and Follow-Up Visits, a mean
(SD) CAT score improvement of 3.2 (6.8) points was observed (95% CI 2.6, 4.0). Table 2
displays the mean difference in total CAT score as well as each CAT score component. The
mean difference in total CAT score was both clinically meaningful and statistically significant,
and statistically significant improvements were observed within each CAT score component. The
distribution of CAT scores at the Wellness and Follow-Up Visits, as well as the distribution of
paired differences between visits, are shown in Figure 2.

Forty-two Veterans did not report whether symptoms changed (12.8%). Of those that did
(N=286), 62.6% reported improved symptoms, 28.7% reported no change, and 8.7% reported
worsened symptoms. Of note, patients who self-reported improved COPD symptoms
experienced a mean (SD) CAT score improvement of 5.2 (6.0) points (95% CI1 4.3, 6.1).
Pharmacist interventions included identifying incorrect technique (N=62), changing medications
(N=208), identifying non-adherence (N=117), providing service referrals (N=151), and
developing COPD action plans (N=236). Patients receiving pharmacist-initiated medication
changes experienced clinically meaningful symptom improvements (66.3%) significantly more
often than those without medication changes (46.6%; p< 0.001). No other interventions were
significantly associated with clinically meaningful symptom improvement (see Online Data

Supplement).

Discussion

Copyright ©2026
Published online April 16, 2026  https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

In this evaluation, the mean CAT score reduction of 3.2 points exceeded the 2-point
threshold for clinical significance and supports the role of pharmacist involvement in COPD
management programs. This real-world evaluation explores a comprehensive team-based care
delivery model where pharmacists function as prescribers for COPD care transitions, contrasting
with prior evaluations that have largely limited pharmacist roles to patient education. Mayzel et
al. evaluated a program where pharmacists corrected inhaler technique and non-adherence,!? but
could not change therapies. Similarly, Bouwmeester et al. evaluated the impact of pharmacist-led
inhaler education,'® yet pharmacists did not have authority to optimize therapy as part of the
service. While these and similar evaluations demonstrate promising outcomes,'#!” the impact of
pharmacist-led care models with expanded clinical authority remains underexplored.

COPD CARE enables pharmacists to independently optimize patient therapy. Pharmacists in
this evaluation provided a suite of interventions — including external service referrals, COPD
action planning, and identification of incorrect inhaler technique. The integration of these
evidence-based services likely contributes synergistically to symptomatic improvement.
However, patients receiving pharmacist-initiated medication changes were more likely to
experience clinically meaningful symptomatic improvement. This supports the value of
pharmacist prescribing autonomy in managing complex chronic conditions. Importantly, this
evaluation did not identify which medication classes or types of medication changes (e.g.,
discontinuation, initiation, dose adjustments) were most effective, presenting a valuable
opportunity for future investigation on how to optimize clinical decision-making for patients
with COPD.

This evaluation’s strengths include use of the validated CAT to capture a holistic measure of

patient symptom burden and response to care. The national scale of COPD CARE provides
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evidence of program feasibility and effectiveness across a broad, diverse patient population.
Unlike prior studies limited to a single institution,'®!? this evaluation spans across nearly one-
fifth of the VA healthcare system, making it among the most widely scaled pharmacist-led
COPD interventions to date. Our findings can inform future implementation and scaling of
similar comprehensive COPD care programs.

However, this evaluation has limitations. Absence of a comparator group limits
benchmarking opportunities across care delivery models. This analysis was retrospective,
potentially introducing selection bias. To mitigate this, the use of within-subject paired analyses
provided an internal control, enhancing confidence in the observed associations.

Our findings support pharmacist inclusion in multidisciplinary COPD care teams and
underscore the need for structural changes to enable pharmacist billing mechanisms. Future
research should explore integrating and reimbursing pharmacists within private sector primary
care for COPD, as scaling beyond the VA system remains a challenge. Our findings also imply
that pharmacist interventions may reduce readmission risk, given readmissions’ association with
CAT scores.!? Efforts to explore this possibility are ongoing.

The VA has a capitated payment model and unique workflow which supports pharmacists in
prescribing and comprehensive disease management roles.?’ Differences in payment models
could restrict scalability in the private sector, though value-based payments models that
emphasize team-based, collaborative care presents an opportunity for pharmacists to deliver
COPD management programs in non-VA primary care settings.?!*? Existing comprehensive
COPD care models often rely on billable providers, such as nurses, physiotherapists, and

23-26

physicians, and frequently exclude pharmacists.
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In conclusion, this pharmacist-led COPD CARE program is associated with clinically
meaningful reductions in patient symptom burden. These improvements appear to be driven by a
combination of medication changes and integrated COPD interventions. This program offers
valuable insights into the design and scale-up of team-based care approaches for COPD

management, both within and beyond the VA system.

Copyright Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation ©2026
Published online April 16, 2026 https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

Acknowledgements

Author Contributions:

ECP — Principal Investigator, Program Innovator, Conceptualization and Design of the
Evaluation, Funding, Writing — Original Draft, Writing — Review & Editing.

SD — Conceptualization and Design of the Evaluation, Data Cleaning, Writing — Review
& Editing.

SH — Conceptualization and Design of the Evaluation, Statistical Data Analysis, Writing
— Review & Editing.

JN — Writing — Original Draft, Writing — Review & Editing.

KC — Writing — Original Draft, Writing — Review & Editing.

JVH — Figure Design and Creation.

PM — Conceptualization and Design of the Evaluation, Data Extraction.

RSC — Conceptualization and Design of the Evaluation, Writing — Review & Editing.
LD — Conceptualization and Design of the Evaluation, Writing — Review & Editing.

DE — Conceptualization and Design of the Evaluation, Data Validation.

SW — National Program Manager, Program Implementation, Conceptualization and
Design of the Evaluation.

MSM - Program Implementation, Conceptualization and Design of the Evaluation,
Writing — Review & Editing.

HO — Program Implementation, Conceptualization and Design of the Evaluation, Writing
— Review & Editing.

MC — Supervision, Writing — Review & Editing.

Copyright ©2026

Published online April 16, 2026  https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation PRE-PROOF

All authors approved the final manuscript to be published. All authors take responsibility for the
integrity of the data and the accuracy of the analysis.

Disclaimer: The views expressed in this article are those of the authors and do not reflect the
views of the United States Government, the Department of Veterans Affairs or any of the authors

affiliated academic institutions.

Copyright Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation ©2026
Published online April 16, 2026 https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation PRE-PROOF

Declaration of Interests

All authors declare that they have no conflict of interests related to this evaluation.

Copyright Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation ©2026
Published online April 16, 2026 https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

References

1.

Bollmeier SG, Hartmann AP. Management of chronic obstructive pulmonary disease: A
review focusing on exacerbations. Am J Health Syst Pharm. 2020;77(4):259-268.
doi:10.1093/ajhp/zxz306

Vogelmeier CF, Roméan-Rodriguez M, Singh D, Han MK, Rodriguez-Roisin R, Ferguson
GT. Goals of COPD treatment: Focus on symptoms and exacerbations. Respiratory
Medicine. 2020;166:105938. do0i:10.1016/j.rmed.2020.105938

Lindenauer PK, Pekow P, Gao S, Crawford AS, Gutierrez B, Benjamin EM. Quality of
Care for Patients Hospitalized for Acute Exacerbations of Chronic Obstructive
Pulmonary Disease. Ann Intern Med. 2006;144(12):894-903. doi:10.7326/0003-4819-
144-12-200606200-00006

Hudd TR. Emerging role of pharmacists in managing patients with chronic obstructive
pulmonary disease. Am J Health Syst Pharm. 2020;77(19):1625-1630.
doi:10.1093/ajhp/zxaa216

HuY, Yao D, Ung COL, Hu H. Promoting Community Pharmacy Practice for Chronic
Obstructive Pulmonary Disease (COPD) Management: A Systematic Review and Logic
Model. Int J Chron Obstruct Pulmon Dis. 2020;15:1863-1875.
doi:10.2147/COPD.S254477

Portillo EC, Lehmann MR, Hagen TL, et al. Integration of the patient-centered medical
home to deliver a care bundle for chronic obstructive pulmonary disease management.
Journal of the American Pharmacists Association. 2023;63(1):212-219.

doi:10.1016/j.japh.2022.10.003

Copyright ©2026

Published online April 16, 2026  https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

7.

10.

11

12.

13

14.

Portillo EC, Wilcox A, Seckel E, et al. Reducing COPD Readmission Rates: Using a
COPD Care Service During Care Transitions. Fed Pract. 2018;35(11):30-36.

Jones PW, Harding G, Berry P, Wiklund I, Chen WH, Kline Leidy N. Development and
first validation of the COPD Assessment Test. Eur Respir J. 2009;34(3):648-654.
doi:10.1183/09031936.00102509

VA Health Systems Research. Corporate Data Warehouse (CDW). January 11, 2023.
Accessed August 7, 2025. https://www.hsrd.research.va.gov/for researchers/cdw.cfm.
Kon SSC, Canavan JL, Jones SE, et al. Minimum clinically important difference for the
COPD Assessment Test: a prospective analysis. The Lancet Respiratory Medicine.

2014;2(3):195-203. doi:10.1016/S2213-2600(14)70001-3

. Mayzel B, Muench S, Lauster C. Impact of Pharmacist Education on Inhaler Technique

and Adherence in an Outpatient Clinic. Hosp Pharm. 2022;57(3):402-407.
doi:10.1177/00185787211046863

Bouwmeester C, Kraft J, Bungay KM. Optimizing inhaler use by pharmacist-provided
education to community-dwelling elderly. Respiratory Medicine. 2015;109(10):1363-

1368. do1:10.1016/j.rmed.2015.07.013

. Prasungriyo N, Sooksai N. Effect of Pharmacy Counseling on Readmissions in Patients

with Acute Exacerbations of COPD: A Randomized Controlled Trial. J Health Sci Med
Res. Published online April 28, 2021. doi:10.31584/jhsmr.2021806
Culafi¢ M, Kovacevi¢ M, Jovanovi¢ M, et al. Community pharmacist-driven

interventions in COPD: improving knowledge, attitude and health status. Acta Poloniae

Pharmaceutica - Drug Research. 2023;79(5):725-734. do1:10.32383/appdr/155353

Copyright ©2026

Published online April 16, 2026  https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

20.

15.

16.

17.

18.

19.

Bhattarai A, Shakya R, Bista D. Impact of Pharmacist-Led Intervention on Adherence to
Inhalers, Inhalation Technique, and Disease Control Among Asthma/COPD Patients in a
Resource Limited Center: An Interventional Study. Patient Prefer Adherence.
2024;18:1395-1408. doi:10.2147/PPA.S460810

Kebede AT, Trapnes E, Lea M, Abrahamsen B, Mathiesen L. Effect of pharmacist-led
inhaler technique assessment service on readmissions in hospitalized COPD patients: a
randomized, controlled pilot study. BMC Pulm Med. 2022;22(1):210.
doi:10.1186/512890-022-02004-z

Diaz AM, Smith LM, Peterson AN, Kent ML, Vellian NJ. Impact of Pharmacist Inhaler
Prescribing at Discharge for Chronic Obstructive Pulmonary Disease on Readmission
Rates. J COPD F. 2025;12(1):43-51. doi:10.15326/jcopdf.2024.0553

Kim J, Lin A, Absher R, Makhlouf T, Wells C. Comprehensive and Collaborative
Pharmacist Transitions of Care Service for Underserved Patients with Chronic
Obstructive Pulmonary Disease. J COPD F. 2021;8(1):152-161.
doi:10.15326/jcopdf.2019.0175

Algahtani JS, Aldabayan YS, Aldhahir AM, Al Rajeh AM, Mandal S, Hurst JR.
Predictors of 30 and 90 day COPD exacerbation readmission: A prospective cohort study.
International Journal of COPD. 2021;16:27692781. doi:10.2147/COPD.S328030
Doucette WR, DeVolder R, Heggen T. Evaluation of financial outcomes under a value-
based payment program for community pharmacies. JMCP. 2021;27(9):1198-1208.

doi:10.18553/jmep.2021.27.9.1198

Copyright ©2026

Published online April 16, 2026  https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

21.

22.

23.

24.

25.

26.

Zheng T, Vizcarra N, Desselle SP. Pharmacists Can Leverage Future Roles in
Outcomes-Based Payment Models. https://www.pharmacytimes.com/view/pharmacists-
can-leverage-future-roles-in-outcomes-based-payment-models. Accessed August 7, 2025.
Growth Of Value-Based Care and Accountable Care Organizations In 2022. Published
online December 2, 2022. doi:10.1377/forefront.20221130.22253

Ko FWS, Cheung NK, Rainer TH, Lum C, Wong I, Hui DSC. Comprehensive care
programme for patients with chronic obstructive pulmonary disease: a randomised
controlled trial. Thorax. 2017;72(2):122-128. doi:10.1136/thoraxjnl-2016-208396
Aboumatar H, Naqibuddin M, Chung S, et al. Effect of a Hospital-Initiated Program
Combining Transitional Care and Long-term Self-management Support on Outcomes of
Patients Hospitalized With Chronic Obstructive Pulmonary Disease: A Randomized
Clinical Trial. JAMA. 2019;322(14):1371-1380. d0i:10.1001/jama.2019.11982

Casas A, Troosters T, Garcia-Aymerich J, et al. Integrated care prevents hospitalisations
for exacerbations in COPD patients. Eur Respir J. 2006;28(1):123-130.
do0i:10.1183/09031936.06.00063205

Hopkinson NS, Englebretsen C, Cooley N, et al. Designing and implementing a COPD

discharge care bundle. Thorax. 2012;67(1):90-92. doi:10.1136/thoraxjnl-2011-200233

Copyright ©2026

Published online April 16, 2026  https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

PRE-PROOF PRE-PROOF

Table 1. Demographics and Baseline Characteristics

Variable N =326
Age in Years, mean (SD) 73.15 (6.9)
Sex (male), n (%) 312 (95.7%)
Long-term Oxygen Therapy, n (%) 62 (19.0%)

Smoking Status, n (%)
Current Smoker

102 (31.3%)

Nonsmoker 224 (68.7%)
Rurality, n (%)
Rural 155 (47.5%)
Urban 171 (52.5%)
Race, n (%)
White 254 (77.9%)
African American 51 (15.6%)
Other Race 21 (6.4%)
Ethnicity, n (%)
Non-Hispanic 306 (93.9%)
Hispanic 7 (2.1%)
Unknown 6 (1.8%)
Declined 7 (2.1%)
Comorbidities, n (%)
Hypertension 88 (27.0%)
Diabetes 43 (13.2%)
GERD 41 (12.6%)
Osteoporosis 4 (1.2%)
Anxiety 14 (4.3%)
Lung Cancer 7 (2.1%)
Congestive Heart Failure 26 (8.0%)
Depression 32 (9.8%)
Asthma 9 (2.8%)
COPD GOLD Stage, n (%)
I (Mild) 42 (12.9%)
IT (Moderate) 121 (37.1%)
III (Severe) 63 (19.3%)
IV (Very Severe) 13 (4.0%)
Unknown 87 (26.7%)

SD=standard deviation; GOLD=Global Initiative for Chronic Obstructive Lung Disease
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Table 2. Changes in CAT Score of Each COPD Symptomatic Domain

Wellness Visit Follow-Up Visit CAT Mean Difference

CAT Score (mean) Score (mean) (95% CI)
Total CAT Score 18.4 15.2 -3.2(-4.0,-2.4)
Sub-CAT Score Values
Breathlessness 3.6 33 -0.3(-0.4,-0.2)
Confidence 1.2 1.0 -0.2 (-0.4, -0.0)
Cough 2.5 2.1 -0.4 (-0.6, -0.2)
Energy 2.9 2.5 -0.4 (-0.6, -0.2)
Limitations 2.5 2.0 -0.5 (-0.7,-0.3)
Phlegm 2.4 2.0 -0.4 (-0.6, -0.2)
Sleep 1.9 1.5 -0.4 (-0.6, -0.2)
Tightness 1.7 1.2 -0.5 (-0.7, -0.3)

COPD=Chronic Obstructive Pulmonary Disease; CAT=COPD Assessment Test; Cl=confidence
interval
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Figures Titles & Legends

Figure 1. Process of COPD CARE Program

Figure 1. COPD CARE is delivered following a COPD exacerbation where a patient was
hospitalized or treated in the emergency department for COPD. After the COPD exacerbation, a
clinician reviews and refers eligible patients to COPD CARE. During the Wellness Visits and
Follow-Up Visits, a pharmacist would see the patient in a primary care clinic to deliver COPD
best practices, interventions, and optimize medications. COPD symptoms are evaluated during
Wellness Visits and Follow-Up Visits through a COPD Assessment Test (CAT) Score.

Figure 1. Process ot the COPD CARE Program
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Figure 1. Process of the COPD CARE program. COPD CARE is delivered following a COPD
exacerbation where a patient was hespitalized or treated in the emergency department for COPD. After
the COPD exacerbation, a clinician reviews and refers eligible patients to COPD CARE. During the
Wellness Visits and Follow-Up visits, a pharmacists would see the patient in a primary care clinic to
deliver COPD best practices, interventions, and optimize medications. COPD symptoms are evaluated
during Wellness Visits and Follow-Up visit through a COPD Assessment Test (CAT) Score.
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Figure 2. Violin Plot of CAT Total Scores

Figure 2. Distribution of COPD Assessment Test (CAT) total scores at two time-points, baseline
Wellness and Follow-Up Visit, and the paired difference between visits within individuals. Each
violin depicts the full distribution of CAT scores with the white box indicating the interquartile
range and the horizontal line representing the median.
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Figure 2. Distribution of COPD Assessment Test (CAT) total scores at two
time-points, baseline Wellness and Follow-Up Visit, and the paired difference
between visits within individuals. Each violin depicts the full distribution of CAT
scores with the white box indicating the interquartile range and the horizontal
line representing the median.

Copyright Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation ©2026
Published online April 16, 2026 https://doi.org/10.15326/jcopdf.2025.0716



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2025.0716

