JAMA Clinical Guidelines Synopsis

Clinical Review & Education

Inhaled Pharmacotherapy for Stable COPD

Nathan C. Nowalk, MD; Andrew M. Davis, MD, MPH; Krysta S. Wolfe, MD

GUIDELINE TITLE 2025 Global Strategy for the Diagnosis,
Management, and Prevention of Chronic Obstructive

Pulmonary Disease (2025 GOLD report)
RELEASE DATE November 12, 2024

PRIOR VERSION November 13, 2023

exacerbation per year are placed into the highest risk group for exac-
erbations (group E; previously groups Cand D). Patients with less than
2 moderate exacerbations per year are grouped by severity of symp-
toms using the COPD Assessment Test (CAT) or modified Medical
Research Council (mMRC) dyspnea scales (group A, CAT <10 or mMRC
0-1; group B, CAT =10 or mMRC =2).

Characteristics of the Guideline Source

GOLDis a collaboration of clinical and research leaders convened by
the National Institutes of Health and World Health Organization that
reviews published research on COPD management and provides
an annual GOLD report update.? Conflicts of interest are published
on the GOLD website, and quality-of-evidence methodology is de-
tailed in the report (eTable in the Supplement).

DEVELOPER AND FUNDING SOURCE Global Initiative for
Chronic Obstructive Lung Disease (GOLD)

TARGET POPULATION Adults with chronic obstructive
pulmonary disease (COPD)

MAJOR RECOMMENDATIONS

« For patients with mild symptoms and infrequent exacerbations
(GOLD group A), monotherapy with a long-acting
bronchodilator is suggested over short-acting bronchodilators
asinitial therapy (level of evidence [LOE] A).

« For patients with more symptoms (GOLD group B) or
frequent exacerbations (GOLD group E), a long-acting B,
agonist (LABA) with a long-acting muscarinic antagonist
(LAMA) are recommended as initial therapy (LOE A).

» The initial assessment of patients diagnosed with COPD
should include a blood absolute eosinophil count (AEC)
(ungraded recommendation).

« For patients experiencing 1 or more exacerbations per
year despite proper use of a combined LABA-LAMA
regimen, addition of an inhaled corticosteroid (ICS) is
recommended as escalation therapy if blood AEC
is 100/pL or higher (LOE A).

Evidence Base

Choice of initial inhaled pharmacotherapy in stable COPD is based
on symptoms and exacerbation frequency. All patients with COPD
should be offered a short-acting bronchodilator forimmediate symp-
tomatic relief. For GOLD group A, monotherapy with a long-acting
bronchodilator (LAMA or LABA) is preferred over short-acting agents.
Inthe INVIGORATE trial, which included 3444 patients with 1or more
moderate or severe exacerbations in the past year, those random-
ized to tiotropium (LAMA) had fewer exacerbations per year com-
pared with those randomized to indacaterol (LABA) (0.73 vs 0.90;
rateratio, 0.81; 95% Cl, 0.73-0.89).3 Similarly, the POET-COPD trial
(n = 7376) reported that patients randomized to the LAMA tiotro-
pium had fewer exacerbations per year compared with the LABA sal-
meterol (0.64 vs 0.72; rate ratio, 0.89; 95% Cl, 0.83-0.96).* Some
trials suggest LAMA over LABA monotherapy, but the report notes
that both improve lung function with similar safety profiles.

The combination of a LABA and LAMA isrecommended as initial
therapy for patients with COPD in GOLD groups Band E. Inarandom-
Summary of the Clinical Problem ized trial of 2431 patients meeting GOLD group B criteria, combined
COPDis alung condition characterized by respiratory symptomsdue  LABA-LAMA therapy was associated withimproved lung function, and
to abnormalities of the airways or alveoli that cause persistent air- ~ 55% had sustained improvement in symptom scores (=2-unit CAT re-
flow obstruction. Globally, COPD is estimated to affect 10.3% of  duction at 24 weeks) vs a LABA alone (50% sustained improve-
adults aged 25 years or older.! COPD exacerbations are definedas  ment; odds ratio, 1.23; 95% Cl, 1.01-1.50) or a LAMA alone (48% sus-
episodes of increased dyspnea  tained improvement; odds ratio, 1.35; 95% Cl, 1.11-1.65).° In a network
and/or cough. Moderate exac-  meta-analysis of 99 studies among patients meeting group E criteria
erbations are those requiring  (n =101311), LABA-LAMA therapy was associated with fewer COPD
short-acting bronchodilators  exacerbations vs a LABA alone (hazard ratio [HR], 0.70; 95% cred-
and oral corticosteroids but not  ibleinterval [Crl], 0.61-0.80), a LAMA alone (HR, 0.87; 95% Crl, 0.78-
anemergency department (ED)  0.99), or an ICS with a LABA (HR, 0.86; 95% Crl, 0.76-0.99).°
CME at jamacmelookup.com visit or hospitalization. Severe With more than 30 versions of inhaled therapies, choice of spe-
exacerbations involve an ED visit or hospitalization. Stable COPDis  cificinhaled therapy should be individualized, considering cost and
defined as COPD not in an active exacerbation. The goals of treat-  patient dexterity, inspiratory strength, and cognition.2 After initiat-
ment are symptom and exacerbation risk reduction. ing inhaler therapy, GOLD recommends assessment of clinical re-

To classify patients with stable COPD and guide pharmaco-  sponse, adherence, and inhaler technique. Inhaler instruction should
therapy, the 2025 GOLD report recommends using the ABE assess-  be provided at follow-up and before declaring therapy failure.?
ment tool, which replaced the ABCD scale in the 2023 GOLD report. If thereis aninadequate response to inhaled therapy, the 2025
Patients with 2 or more moderate exacerbations or 1 hospitalized =~ GOLD report recommends targeting the predominant treatable
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condition: dyspnea or COPD exacerbations. For patients who are
using LAMA or LABA monotherapy correctly but have poorly con-
trolled dyspnea, escalation to LABA-LAMA combination therapy is
recommended.® For patients with dyspnea despite use of LABA-
LAMA therapy, nonpharmacological options, such as pulmonary re-
habilitation, should be considered.

Escalation of inhaler therapy for continued exacerbations, defined
as 1or more exacerbations per year, should be guided by blood AEC.
A post hoc analysis of 3 trials (4528 patients with =1exacerbation in
the prior year) found that adding an ICS (budesonide, 160 pg) toa LABA
reduced exacerbations to 0.74 (95% Cl, 0.62-0.87) per year from 1.05
(95% Cl, 0.82-1.34) per year with a LABA alone.” Among patients tak-
ing LABA-ICSs, those with a higher baseline AEC had greater reduction
in exacerbations compared with a LABA alone (25% mean reduction
for AECs100-190/L; 26%-50% reduction for AECs 200-340/pL; 51%-
60% reduction for AECs 350-630/uL).” Nosignificant difference in ex-
acerbation rates were reported with addition of an ICS to a LABA vs
aLABA alone in patients with an AEC less than 100/pL (exacerbation
rateratios, 0.78-1.25).” Patients who have continued exacerbations with
LAMA or LABA monotherapy and have AECs less than 300/pL should
be prescribed LABA-LAMA therapy, and those with AECs of 300/pL or
higher should be prescribed LABA-LAMA-ICS therapy. For patients with
AECs of 100/pL or higher and continued exacerbations while taking
LABA-LAMA therapy, addition of an ICS should also be considered. This
escalationis supported by the ETHOS trial (8509 patients with mod-
erateto very severe COPD and =1exacerbationin the past year [57%
group E]), which compared triple-inhaler therapy (LABA-LAMA-ICS)
with dual bronchodilator therapy (LABA-LAMA).8 The all-cause mor-
tality rate was 46% lower with LABA-LAMA-ICS vs LABA-LAMA (28 vs
49 deaths; HR, 0.54; 95% Cl, 0.34-0.87).8

The 2025 GOLD report provides guidance for transitioning from
LABA-ICS to recommended therapy. LABA-ICS should be con-
verted to LABA-LAMA for patients with AECs less than 100/pL or
no history of exacerbations. Additionally, an ICS should be consid-
ered for deescalation in patients with pneumonia or adverse ef-
fects such as recurrent oral candidiasis or dysphonia. Caution is ad-
vised with ICS withdrawal in patients with AECs of 300/pL or higher

as these patients had greater exacerbation risk than those continu-
ingan ICS (rate ratio, 1.86; 95% Cl,1.06-3.29).° Continuation of LABA-
ICS may be considered for those with controlled dyspnea and fewer
exacerbations with an ICS (ie, positive treatment response).

Benefits and Harms

Symptoms and exacerbation rates for patients with COPD are decreased
with guideline-recommended use of inhaled pharmacotherapy. The
2025 GOLD report notes that LABAs may cause resting sinus tachycar-
diaandincrease cardiacarrythmias, as well as tremorsin older patients.
The most common anticholinergicadverse effect of LAMAs isdry mouth.
Use of ICSsis associated withincreased risk of pneumonia. Inanetwork
meta-analysis of 7 trials with a duration of 6 months or longer (6235 pa-
tients with COPD), pneumonia was diagnosed in 234 patients taking pla-
cebo vs 345 patients treated with an ICS (odds ratio, 1.56; 95% Cl, 1.3-
1.86). Notably, the finding of increased pneumonia was largely driven
by higher doses of ICS (=1000 pg/d of beclomethasone).'®

Discussion

Compared with earlier GOLD reports, the new guidelines place
greater emphasis on the importance of using eosinophils as a bio-
marker to guide initiation, escalation, and withdrawal of ICS. Al-
though this synopsis focuses on recommendations for inhaled thera-
pies for stable COPD, the GOLD report continues to highlight the
important role of nonpharmacological approaches, including smok-
ing cessation, vaccination, and pulmonary rehabilitation.

Areas in Need of Future Study or Ongoing Research
Ensifentrine, a novel inhaled phosphodiesterase 3 and 4 inhibitor,
enhances lung function and reduces dyspnea, but further studies
are needed to evaluate its effect in combination with other inhaled
therapies. Inhalers equipped with sensors and biofeedback train-
ing, termed digital inhalers, have been shown to improve inhaler
technique and adherence in asthma, highlighting their potential for
patients with COPD. While telemedicine improves accessibility and
feasibility of COPD care, research is necessary to establish best prac-
tices for inhaler prescription and education by telemedicine.

ARTICLE INFORMATION

Author Affiliations: Pulmonary and Critical Care,
University of Chicago Medicine, Chicago, Illinois
(Nowalk, Wolfe); General Internal Medicine, University
of Chicago Medicine, Chicago, lllinois (Davis).

Corresponding Author: Andrew M. Davis, MD,
MPH, Section of General Internal Medicine,
University of Chicago Medicine, 5841S Maryland
Ave, Chicago, IL 60637 (amd@uchicago.edu).

Published Online: June 23, 2025.
doi:10.1001/jama.2025.7651

Conflict of Interest Disclosures: Dr Nowalk reported
receipt of a grant from the National Institutes of
Health. No other disclosures were reported.

REFERENCES

1. Adeloye D, Song P, Zhu Y, et al. Global, regional,
and national prevalence of, and risk factors for,
chronic obstructive pulmonary disease (COPD) in
2019. Lancet Respir Med. 2022;10(5):447-458.
doi:10.1016/52213-2600(21)00511-7

JAMA Published online June 23,2025

2. Global Initiative for Chronic Obstructive Lung
Disease (GOLD) Global Strategy for Prevention.
Diagnosis and Management of COPD: 2025 Report.
Accessed May 19, 2025. https://goldcopd.org/
2025-gold-report/

3. Decramer ML, Chapman KR, Dahl R, et al.
Once-daily indacaterol versus tiotropium for
patients with severe chronic obstructive pulmonary
disease (INVIGORATE). Lancet Respir Med. 2013;1
(7):524-533. doi:10.1016/52213-2600(13)70158-9

4. Vogelmeier C, Hederer B, Glaab T, et al.
Tiotropium versus salmeterol for the prevention of
exacerbations of COPD. N Engl J Med. 2011;364(12):
1093-1103. doi:10.1056/NEJM0al008378

5. Maltais F, Bjermer L, Kerwin EM, et al. Efficacy of
umeclidinium/vilanterol versus umeclidinium and
salmeterol monotherapies in symptomatic patients
with COPD not receiving inhaled corticosteroids.
Respir Res. 2019;20(1):238. doi:10.1186/s12931-019-
1193-9

6. ObaY, Keeney E, Ghatehorde N, Dias S. Dual combi-

nation therapy versus long-acting bronchodilators
alone for chronic obstructive pulmonary disease

(COPD). Cochrane Database Syst Rev. 2018;12(12):
CDO012620. doi:10.1002/14651858.CD012620.pub2

7. Bafadhel M, Peterson S, De Blas MA, et al.
Predictors of exacerbation risk and response to
budesonide in patients with chronic obstructive
pulmonary disease. Lancet Respir Med. 2018;6(2):
117-126. doi:10.1016/52213-2600(18)30006-7

8. Rabe KF, Martinez FJ, Ferguson GT, et al. Triple
inhaled therapy at two glucocorticoid doses in
moderate-to-very-severe COPD. N Engl J Med.
2020;383(1):35-48. doi:10.1056/NEJM0a1916046

9. Chapman KR, Hurst JR, Frent SM, et al.
Long-term triple therapy de-escalation to
indacaterol/glycopyrronium in patients with chronic
obstructive pulmonary disease (SUNSET). Am J
Respir Crit Care Med. 2018;198(3):329-339. doi:10.
1164/rccm.201803-04050C

10. Yang A, Clarke MS, Sim EH, Fong KM. Inhaled
corticosteroids for stable chronic obstructive
pulmonary disease. Cochrane Database Syst Rev.
2012;2012(7):CD002991. doi:10.1002/14651858.
CD002991.pub3

jama.com

© 2025 American Medical Association. All rights reserved, including those for text and data mining, Al training, and similar technologies.

Downloaded from jamanetwork.com by UFMG user on 06/24/2025


mailto:amd@uchicago.edu
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2025.7651?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.7651
https://dx.doi.org/10.1016/S2213-2600(21)00511-7
https://goldcopd.org/2025-gold-report/
https://goldcopd.org/2025-gold-report/
https://dx.doi.org/10.1016/S2213-2600(13)70158-9
https://dx.doi.org/10.1056/NEJMoa1008378
https://dx.doi.org/10.1186/s12931-019-1193-9
https://dx.doi.org/10.1186/s12931-019-1193-9
https://dx.doi.org/10.1002/14651858.CD012620.pub2
https://dx.doi.org/10.1016/S2213-2600(18)30006-7
https://dx.doi.org/10.1056/NEJMoa1916046
https://dx.doi.org/10.1164/rccm.201803-0405OC
https://dx.doi.org/10.1164/rccm.201803-0405OC
https://dx.doi.org/10.1002/14651858.CD002991.pub3
https://dx.doi.org/10.1002/14651858.CD002991.pub3
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.7651

