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Background: The Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) guidelines recommend inhaled 
corticosteroids (ICSs) for patients with elevated eosinophil 
counts who experience chronic obstructive pulmonary 
disease (COPD) exacerbations while receiving non-ICS inhaler 
therapy. The guidelines also encourage de-escalation based 
on eosinophil counts and adverse events (AEs) associated 
with ICS use. This quality improvement project sought to 
determine the impact of pharmacist-driven de-escalation on 
ICS use in veterans with COPD. 
Methods: Candidates for ICS de-escalation were identified 
using a population health database and screened for 
inclusion. A Computerized Patient Record System progress 
note was entered recommending ICS de-escalation, initiation 
of non-ICS alternatives, and/or referral to a pharmacist 
for management. Patient charts were reviewed at baseline, 

3 months, and 6 months after progress note entry. The 
primary endpoint was the number of patients with de-escalated 
ICSs. Secondary endpoints included the number of COPD 
exacerbations and the number of documented ICS AEs.
Results: One hundred and six patients received an ICS de-
escalation recommendation. At 3 months, 50 patients (47.2%) 
had their ICS therapy de-escalated; at 6 months, 62 patients 
(58.5%) de-escalated. More cases of pneumonia occurred 
in patients using an ICS than in patients not using an ICS. A 
similar number of COPD exacerbations occurred in patients 
using an ICS vs those who had been de-escalated. 
Conclusions: The results of this study suggest that 
pharmacist-driven ICS de-escalation may be an effective way 
to reduce ICS use in veterans. Controlled studies are needed 
to evaluate the efficacy and safety of pharmacist-driven ICS 
de-escalation.
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Systemic glucocorticoids play an impor-
tant role in the treatment of chronic 
obstructive pulmonary disease (COPD) 

exacerbations. They are recommended to 
shorten recovery time and increase forced 
expiratory volume in 1 second (FEV1) dur-
ing exacerbations.1 However, the role of the 
chronic use of inhaled corticosteroids (ICSs) 
in the treatment of COPD is less clear. 

When added to inhaled β-2 agonists and 
muscarinic antagonists, ICSs can decrease 
the risk of exacerbations.1 However, not all 
patients with COPD benefit from ICS ther-
apy. The degree of benefit an ICS can provide 
has been shown to correlate with eosinophil 
count—a marker of inflammation. The ex-
pected benefit of using an ICS increases as 
the eosinophil count increases.1 Maximum 
benefit can be observed with eosinophil 
counts ≥ 300 cells/µL, and minimal bene-
fit is observed with eosinophil counts < 100 
cells/µL. Adverse effects (AEs) of ICSs in-
clude a hoarse voice, oral candidiasis, and an 
increased risk of pneumonia.1 Given the risk 
of AEs, it is important to limit ICS use in pa-
tients who are unlikely to reap any benefits.

The Global Initiative for Chronic Ob-
structive Lung Disease (GOLD) guidelines 
suggest the use of ICSs in patients who ex-
perience exacerbations while using long-
acting β agonist (LABA) plus long-acting 

muscarinic antagonist (LAMA) therapy and 
have an eosinophil count ≥ 100 cells/µL. 
Switching from LABA or LAMA monother-
apy to triple therapy with LAMA/LABA/ICS 
may be considered if patients have contin-
ued exacerbations and an eosinophil count 
≥ 300 cells/µL. De-escalation of ICS therapy 
should be considered if patients do not meet 
these criteria or if patients experience ICS 
AEs, such as pneumonia. The patients most 
likely to have increased exacerbations or de-
creased FEV1 with ICS withdrawal are those 
with eosinophil counts ≥ 300 cells/µL.1,2

Several studies have explored the effects 
of ICS de-escalation in real-world clinical set-
tings. A systematic review of 11 studies indi-
cated that de-escalation of ICS in COPD does 
not result in increased exacerbations.3 A pro-
spective study by Rossi et al found that in a 
6-month period, 141 of 482 patients on ICS 
therapy (29%) had an exacerbation. In the 
opposing arm of the study, 88 of 334 patients 
(26%) with deprescribed ICS experienced an 
exacerbation. The difference between these 
2 groups was not statistically significant.4 
The researchers concluded that in real-world 
practice, ICS withdrawal can be safe in pa-
tients at low risk of exacerbation.

About 25% of veterans (1.25 million) 
have been diagnosed with COPD.5 To ad-
dress this, the US Department of Veterans 
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Affairs (VA) and US Department of Defense 
published updated COPD guidelines in 2021 
that specify criteria for de-escalation of ICS.6 
Guidelines, however, may not be reflected 
in common clinical practice for several years 
following publication. The VA Academic De-
tailing Service (ADS) provides tools to help 
clinicians identify patients who may ben-
efit from changes in treatment plans. A re-
cent ADS focus was the implementation of a 
COPD dashboard, which identifies patients 
with COPD who are candidates for ICS de-
escalation based on comorbid diagnoses, ex-
acerbation history, and eosinophil count. VA 
pharmacists have an expanded role in the 
management of primary care disease states 
and are therefore well-positioned to increase 
adherence to guideline-directed therapy. The 
objective of this quality improvement project 
was to determine the impact of pharmacist-
driven de-escalation on ICS usage in veterans 
with COPD.

METHODS
This project was conducted in an outpa-
tient clinic at the Robley Rex VA Medi-
cal Center beginning September 21, 2023, 
with a progress note in the Computer-
ized Patient Record System (CPRS). Eligi-
ble patients were selected using the COPD 
Dashboard provided by ADS. The COPD 
Dashboard defined patients with COPD as 
those with ≥ 2 outpatient COPD diagnoses 
in the past 2 years, 1 inpatient discharge 
COPD diagnosis in the past year, or COPD 
listed as an active problem. COPD diag-
noses were identified using International 
Statistical Classification of Disease, Tenth 
Revision (ICD-10) codes (Appendix).

Candidates identified for ICS de-escalation 
by the dashboard were excluded if they had 
a history of COPD exacerbation in the previ-
ous 2 years. The dashboard identified COPD 
exacerbations via ICD-10 codes for COPD 
or acute respiratory failure for inpatient dis-
charges, emergency department (ED) visits, 
urgent care visits, and community care con-
sults with 1 of the following terms: emer-
gency, inpatient, hospital, urgent, ED (self). 
The COPD dashboard excluded patients with 
a diagnosis of asthma.

After patients were selected, they were 
screened for additional exclusion crite-
ria. Patients were excluded if a pulmonary 

care practitioner managed their COPD; if 
identified via an active pulmonary consult 
in CPRS; if a non-VA clinician prescribed 
their ICS; or if they were being treated 
with roflumilast, theophylline, or chronic 
azithromycin. Individuals taking these 3 
drugs were excluded due to potential se-
vere and/or refractory COPD. Patients also 
were excluded if they: (1) had prior ICS 
de-escalation failure (defined as a COPD 
exacerbation following ICS de-escalation 
that resulted in ICS resumption); (2) had a 
COPD exacerbation requiring systemic cor-
ticosteroids or antibiotics in the previous 
year; (3) had active lung cancer; (4) did not 
have any eosinophil levels in CPRS within 
the previous 2 years; or (5) had any eosin-
ophil levels ≥ 300 cells/µL in the previous 
year. 

Each patient who met the inclusion cri-
teria and was not excluded received a fo-
cused medication review by a pharmacist 
who created a templated progress note, 
with patient-specific recommendations, 
that was entered in the CPRS (eAppendix, 
available at doi:10.12788/fp.0663). The 
recommendations were also attached as an 
addendum to the patient’s last primary care 
visit note, and the primary care practitio-
ner (PCP) was alerted via CPRS to consider 
ICS de-escalation and non-ICS alternatives. 

TABLE 1. Patient Characteristics at Baseline (N = 106)

Criteria Result

Age, mean (SD), y 72 (8.9)

Male sex, No. (%) 99 (93.4)

Current tobacco use, No. (%) 41 (38.7)

Most recent FEV1a 63.3%

Patient therapies, No. (%)
  LABA + ICS
  LAMA + ICS
  LAMA + LABA + ICS
  ICS monotherapy

65 (61.3)
2 (1.9)

34 (32.1)
5 (4.7)

ICS dose, No. (%)
  Low
  Moderate
  High

13 (12.3)
75 (70.7)
18 (17.0)

Adverse reaction to ICS in previous year, No. (%) 2 (1.9)

Abbreviations: FEV1, forced expiratory volume in 1 second; ICS, inhaled corticosteroid; 
LABA, long-acting β agonist; LAMA, long-acting muscarinic antagonist.
aN = 69.
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Tapering of ICS therapy was offered as an op-
tion to de-escalate if abrupt discontinuation 
was deemed inappropriate. PCPs were also 
prompted to consider referral to a primary 
care clinical pharmacy specialist for manage-
ment and follow-up of ICS de-escalation.

The primary outcome was the number 
of patients with de-escalated ICS at 3 and 
6 months following the recommendation. 
Secondary outcomes included the number 
of: patients who were no longer prescribed 
an ICS or who had a non-ICS alternative 
initiated at a pharmacist’s recommendation; 
patients who were referred to a primary 
care clinical pharmacy specialist for ICS de-
escalation; COPD exacerbations requiring 
systemic steroids or antibiotics, or requiring 
an ED visit, inpatient admission, or urgent-
care clinic visit; and cases of pneumonia 
or oral candidiasis. Primary and secondary 
outcomes were evaluated via chart review 
in CPRS. For secondary outcomes of pneu-
monia and COPD exacerbation, identifica-
tion was made by documented diagnosis in 
CPRS. For continuous data such as age, the 
mean was calculated. 

RESULTS
Pharmacist ICS de-escalation recommen-
dations were made between September 21, 
2023, and November 19, 2023, for 106 pa-
tients. The mean age was 72 years and 99 
(93%) patients were male (Table 1). Forty-
one (39%) of the patients used tobacco at 
the time of the study. FEV1 was available 
for 69 patients with a mean of 63% (GOLD 
grade 2).1 Based on FEV1 values, 16 pa-
tients had mild COPD (GOLD grade 1), 
37 patients had moderate COPD (GOLD 
grade 2), 14 patients had severe COPD 
(GOLD grade 3), and 2 patients had very 
severe COPD (GOLD grade 4).1 Thirty-
four patients received LABA + LAMA + 

ICS, 65 received LABA + ICS, 2 received 
LAMA + ICS, and 5 received ICS mono-
therapy. The most common dose of ICS 
was a moderate dose (Table 2). Only 2 pa-
tients had an ICS AE in the previous year. 

ICS de-escalation recommendations re-
sulted in ICS de-escalation in 50 (47.2%) and 
62 (58.5%) patients at 3 and 6 months, re-
spectively. The 6-month ICS de-escalation 
rate by ICS dose at baseline was 72.2% (high 
dose), 60.0% (moderate), and 30.8% (low). 
De-escalation at 6 months by GOLD grade 
at baseline was 56.3% (9 of 16 patients, 
GOLD 1), 64.9% (24 of 37 patients, GOLD 
2), 50% (7 of 14 patients, GOLD 3), and 50% 
(1 of 2 patients, GOLD 4). Six months after 
the ICS de-escalation recommendation ap-
peared in the CPRS, the percentage of pa-
tients on LABA + ICS therapy dropped from 
65 patients (61.3%) at baseline to 25 patients 
(23.6%). 

Secondary outcomes were assessed at 3 
and 6 months following the recommenda-
tion. Most patients with de-escalated ICS had 
their ICS discontinued and a non-ICS alter-
native initiated per pharmacist recommen-
dations. At 6 months, 39 patients (36.8%) 
patients were referred to a patient aligned 
care team (PACT) pharmacist for de-escala-
tion. Of the 39 patients referred to pharma-
cists, 69.2% (27 patients) were de-escalated; 
this compared to 52.2% (35 patients) who 
were not referred to pharmacists (Table 3). 

ICS use increases the risk of pneumo-
nia.1 At 6 months, 11 patients were diag-
nosed with pneumonia; 3 patients were 
diagnosed with pneumonia twice, result-
ing in a total of 14 cases. Ten cases occurred 
while patients were on ICS and 4 cases oc-
curred following ICS de-escalation. One 
patient had a documented case of oral can-
didiasis that occurred while on ICS ther-
apy; no patients with discontinued ICS 
were diagnosed with oral candidiasis. In 
addition, 10 patients had COPD exacerba-
tions; however no patients had exacerba-
tions both before and after de-escalation. 
Six patients were on ICS therapy when they 
experienced an exacerbation, and 4 patients 
had an exacerbation after ICS de-escalation.

DISCUSSION
More than half of patients receiving the phar-
macist intervention achieved the primary 

TABLE 2. Inhaled Corticosteroid Dosing

Inhaled corticosteroid Low Moderate High 

Beclomethasone, mcg 100-200 201-400 > 400

Budesonide (DPI), mcg 200-400 401-800 > 800

Fluticasone propionate (DPI and HFA) , mcg 100-250 251-500 > 500

Mometasone, mcg 110-220 440 > 440

Abbreviations: DPI, dry powder inhaler; HFA, hydrofluoroalkane.
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outcome of ICS de-escalation at 6 months. 
Furthermore, a larger percentage of patients 
referred to pharmacists for the management 
of ICS de-escalation successfully achieved de-
escalation compared to those who were not 
referred. These outcomes reflect the impor-
tant role pharmacists can play in identifying 
appropriate candidates for ICS de-escalation 
and assisting in the management of ICS de-
escalation. Patients referred to pharmacists 
also received other services such as smoking 
cessation pharmacotherapy and counseling 
on inhaler technique and adherence. These 
interventions can support improved COPD 
clinical outcomes. 

The purpose of de-escalating ICS ther-
apy is to reduce the risk of AEs such as 
pneumonia and oral candidiasis.1 The sec-
ondary outcomes of this study support 
previous evidence that patients who have 
de-escalated ICS therapy may have re-
duced risk of AEs compared to those who 
remain on ICS therapy.3 Specifically, of the 
14 cases of pneumonia that occurred dur-
ing the study, 10 cases occurred while pa-
tients were on ICS and 4 cases occurred 
following ICS de-escalation. 

ICS de-escalation may increase risk of 
increased COPD exacerbations.1 How-
ever, the secondary outcomes of this study 
do not indicate that those with de-esca-
lated ICS had more COPD exacerbations 
compared to those who continued on 
ICS. Pharmacists’ recommendations were 
more effective for patients with less severe 
COPD based on baseline FEV1. 

The previous GOLD Guidelines for 
COPD suggested LABA + ICS therapy as 
an option for patients with a high symp-
tom and exacerbation burden (previously 
known as GOLD Group D). Guidelines 
no longer recommend LABA + ICS ther-
apy due to the superiority of triple inhaled 
therapy for exacerbations and the supe-
riority of LAMA + LABA therapy for dys-
pnea.7 A majority of identified patients in 
this project were on LABA + ICS therapy 
alone at baseline. The ICS de-escalation 
recommendation resulted in a 61.5% re-
duction in patients on LABA + ICS therapy 
at 6 months. By decreasing the number of 
patients on LABA + ICS without LAMA, 
recommendations increased the number of 
patients on guideline-directed therapy. 

Limitations
This study lacked a control group, and the 
rate of ICS de-escalation in patients who 
did not receive a pharmacist recommenda-
tion was not assessed. Therefore, it could not 
be determined whether the pharmacist rec-
ommendation is more effective than no rec-
ommendation. Another limitation was our 
inability to access records from non-VA 
health care facilities. This may have resulted 
in missed COPD exacerbations, pneumonia, 
and oral candidiasis prior to or following the 
pharmacist recommendation.

In addition, the method used to notify 
PCPs of the pharmacist recommendation 
was a CPRS alert. Clinicians often receive 
multiple daily alerts and may not always 
pay close attention to them due to alert fa-
tigue. Early in the study, some PCPs were 
unknowingly omitted from the alert of the 
pharmacist recommendation for 10 patients 
due to human error. For 8 of these 10 pa-
tients, the PCP was notified of the recom-
mendations during the 3-month follow-up 
period. However, 2 patients had COPD ex-
acerbations during the 3-month follow-
up period. In these cases, the PCP was not 
alerted to de-escalate ICS. The data for these 
patients were collected at 3 and 6 months in 
the same manner as all other patients. Also, 
7 of 35 patients who were referred to a phar-
macist for ICS de-escalation did not have 
a scheduled appointment. These patients 
were considered to be lost to follow-up and 
this may have resulted in an underestima-
tion of the ability of pharmacists to success-
fully de-escalate ICS in patients with COPD. 

TABLE 3. Secondary Outcomes
Outcome 3 mo, No. (%) 6 mo, No. (%)

ICS discontinued 45 (42.5) 59 (55.7)

Non-ICS alternative initiated 51 (48.1) 60 (56.6)

Referred to PACT pharmacist 35 (33.0) 39 (36.8)

Patients experiencing pneumonia or oral 
candidiasisa 8 (7.5) 12 (11.3)

Patients experiencing COPD exacerbationsb 6 (5.7) 10 (9.4) 

Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroid; 
PACT, primary aligned care team.
aAt 6 mo, 11 patients were given a diagnosis of pneumonia (some > 1) for 14 cases of 
pneumonia; 1 patient was diagnosed with oral candidiasis; 10 pneumonia cases occurred 
while patients were on ICS and 4 following ICS de-escalation.
bAt 6 mo, 10 patients had ≥ 1 COPD exacerbation; 6 were on ICS therapy at the time of 
exacerbation while 4 patients had exacerbation(s) after ICS de-escalation. 
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Other studies have evaluated the efficacy 
of a pharmacy-driven ICS de-escalation.8,9 
Hegland et al reported ICS de-escalation 
for 22% of 141 eligible ambulatory patients 
with COPD on triple inhaled therapy fol-
lowing pharmacist appointments.8 A study 
by Hahn et al resulted in 63.8% of 58 pa-
tients with COPD being maintained off ICS 
following a pharmacist de-escalation ini-
tiative.9 However, these studies relied upon 
more time-consuming de-escalation inter-
ventions, including at least 1 phone, video, 
or in-person patient visit.8,9 

This project used a single chart review 
and templated progress note to recommend 
ICS de-escalation and achieved similar or 
improved de-escalation rates compared to 
previous studies.8,9 Previous studies were 
conducted prior to the updated 2023 
GOLD guidelines for COPD which no lon-
ger recommend LABA + ICS therapy. This 
project addressed ICS de-escalation in pa-
tients on LABA + ICS therapy in addition 
to those on triple inhaled therapy. Addi-
tionally, previous studies did not address 
rates of moderate to severe COPD exacer-
bation and adverse events to ICS following 
the pharmacist intervention.8,9 

This study included COPD exacerbations 
and cases of pneumonia or oral candidiasis as 
secondary outcomes to assess the safety and 
efficacy of the ICS de-escalation. It appeared 
there were similar or lower rates of COPD 
exacerbations, pneumonia, and oral candi-
diasis in those with de-escalated ICS therapy 
in this study. However, these secondary out-
comes are exploratory and would need to be 
confirmed by larger studies powered to ad-
dress these outcomes. 

CONCLUSIONS
Pharmacist-driven ICS de-escalation may be 
an effective method for reducing ICS usage 
in veterans as seen in this study. Additional 
controlled studies are required to evaluate the 
efficacy and safety of pharmacist-driven ICS 
de-escalation. 
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APPENDIX. Chronic Obstructive Pulmonary Disease Dashboard Used to Identify 
Eligible Study Participants
Diagnosis ICD-10 code Description

Chronic  
obstructive  
pulmonary  
disease

J41.0                  Simple chronic bronchitis
J41.1                  Mucopurulent chronic bronchitis
J41.8                  Mixed simple and mucopurulent chronic bronchitis
J42.0                  Unspecified chronic bronchitis
J43.0                  Unilateral pulmonary emphysema (MacLeod’s syndrome)
J43.1                  Panlobular emphysema
J43.2                  Centrilobular emphysema
J43.8                  Other emphysema
J43.9                  Emphysema, unspecified
J44.0                  Chronic obstructive pulmonary disease with (acute) lower respiratory infection
J44.1                  Chronic obstructive pulmonary disease with (acute) exacerbation
J44.9                  Chronic obstructive pulmonary disease, unspecified
J47.0                  Bronchiectasis with acute lower respiratory infection
J47.1                  Bronchiectasis with (acute) exacerbation
J47.9                  Bronchiectasis, uncomplicated

Asthma J45.20                  Mild intermittent asthma, uncomplicated
J45.21                  Mild intermittent asthma with (acute) exacerbation
J45.22                  Mild intermittent asthma with status asthmaticus
J45.30                  Mild persistent asthma, uncomplicated
J45.31                  Mild persistent asthma with (acute) exacerbation
J45.32                  Mild persistent asthma with status asthmaticus
J45.40                  Moderate persistent asthma, uncomplicated
J45.41                  Moderate persistent asthma with (acute) exacerbation
J45.42                  Moderate persistent asthma with status asthmaticus
J45.50                  Severe persistent asthma, uncomplicated
J45.51                  Severe persistent asthma with (acute) exacerbation
J45.52                  Severe persistent asthma with status asthmaticus
J45.901                Unspecified asthma with (acute) exacerbation
J45.902                Unspecified asthma with status asthmaticus
J45.909                Unspecified asthma, uncomplicated
J45.990                Exercise induced bronchospasm
J45.991                Cough variant asthma
J45.998                Other asthma

Acute  
respiratory 
failure

J95.821                Acute postprocedural respiratory failure
J95.822                Acute and chronic postprocedural respiratory failure
J96.00                  Acute respiratory failure, unspecified whether with hypoxia or hypercapnia
J96.01                  Acute respiratory failure with hypoxia
J96.02                  Acute respiratory failure with hypercapnia
J96.20                  �Acute and chronic respiratory failure, unspecified whether with hypoxia or hypercapnia
J96.21                  Acute and chronic respiratory failure with hypoxia
J96.22                  Acute and chronic respiratory failure with hypercapnia

Abbreviation: ICD-10, International Statistical Classification of Diseases, Tenth Revision.


