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Background: Chronic obstructive pulmonary disease (COPD) 
is a respiratory disorder associated with chronic and slowly 
progressive systemic inflammation. The Global Initiative for 
Chronic Obstructive Lung Disease recommends a combination 
inhaler of a long-acting β-2 agonist and inhaled corticosteroid 
for patients with a history of frequent exacerbations. In 2021, 
the US Department of Veterans Affairs transitioned patients who 
were prescribed budesonide/formoterol inhaler to a fluticasone/
salmeterol inhaler.
Methods: The primary objective of this study was to compare clinical 
outcomes including COPD exacerbations and hospitalizations  
6 months before vs 6 months after the inhaler transition. Secondary 
outcomes included adverse effects, treatment failure, tobacco 
use, and antimicrobial/systemic corticosteroid use. A retrospective 
chart review was conducted on patients with a prescription for a 
budesonide/formoterol or fluticasone/salmeterol inhalers between 
February 1, 2021, and May 30, 2022, at the Hershel “Woody” 

Williams Veterans Affairs Medical Center, Huntington, West Virginia.
Results: In a convenience sample of 100 patients who 
transitioned from the budesonide/formoterol inhaler to the 
fluticasone/salmeterol inhaler, exacerbations increased from 24 
before the transition to 29 after the transition, which was not a 
statistically significant change (P = .56). There were no statistically 
significant differences in the secondary endpoints including active 
tobacco use. Three patients had adverse reactions to fluticasone/
salmeterol, while 18 patients experienced a therapeutic failure to 
fluticasone/salmeterol.
Conclusions: Patients with COPD that transitioned from 
budesonide/formoterol to fluticasone/salmeterol during the 
formulary conversion yield no clinical or statistically significant 
change in their clinical outcomes. Switching between these 
inhalers in the same therapeutic class may not impact clinical 
efficacy of the therapy for veterans with COPD but some 
intolerances and treatment failures should be expected. 
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Chronic obstructive pulmonary disease 
(COPD) is a respiratory disorder as-
sociated with slowly progressive sys-

temic inflammation. It includes emphysema, 
chronic bronchitis, and small airway disease. 
Patients with COPD have an incomplete re-
versibility of airway obstruction, the key dif-
ferentiating factor between it and asthma.1

The Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) guidelines rec-
ommend a combination inhaler consisting 
of a long-acting β-2 agonist (LABA) and in-
haled corticosteroid (ICS) for patients with 
a history of COPD exacerbations.2 Blood eo-
sinophil count is another marker for the ini-
tiation of an ICS in patients with COPD. 
According to the 2023 GOLD Report, ICS 
therapy is appropriate for patients who ex-
perience frequent exacerbations and have a 
blood eosinophil count > 100 cells/μL, while 
on maximum tolerated inhaler therapy.3 A 
2019 meta-analysis found an overall reduc-
tion in the risk of exacerbations in patients 
with blood eosinophil counts ≥ 100 cells/µL 
after initiating an ICS.4

Common ICS-LABA inhalers include 
the combination of budesonide/formoterol 
as well as fluticasone/salmeterol. Though 

these combinations are within the same 
therapeutic class, they have different de-
livery systems: budesonide/formoterol is a 
metered dose inhaler, while fluticasone/sal-
meterol is a dry powder inhaler. The PA-
THOS study compared the exacerbation rates 
for the 2 inhalers in primary care patients 
with COPD. Patients treated long-term with 
the budesonide/formoterol inhaler were sig-
nificantly less likely to experience a COPD 
exacerbation than those treated with the 
fluticasone/salmeterol inhaler.5

In 2021, The Veteran Health Administra-
tion transitioned patients from budesonide/
formoterol inhalers to fluticasone/salmeterol 
inhalers through a formulary conversion. The 
purpose of this study was to examine the out-
comes for patients undergoing the transition.  

METHODS
A retrospective chart review was conducted 
on patients at the Hershel “Woody” Williams 
Veterans Affairs Medical Center in Hunting-
ton, West Virginia, with COPD and prescrip-
tions for both budesonide/formoterol and 
fluticasone/salmeterol inhalers between Feb-
ruary 1, 2021, and May 30, 2022. In 2018, 
the prevalence of COPD in West Virginia 
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was 13.9%, highest in the US.6 Data was ob-
tained through the US Department of Vet-
eran Affairs (VA) Corporate Data Warehouse 
and stored on a VA Informatics and Com-
puting Infrastructure server. Patients were 
randomly selected from this cohort and in-
cluded if they were aged 18 to 89 years, pre-
scribed both inhalers, and had a confirmed 
COPD diagnosis. Patients were excluded if 
they also had an asthma diagnosis, if they 
had an interstitial lung disease, or any tra-
cheostomy tubes. The date of transition from 
a budesonide/formoterol inhaler to a flutica-
sone/salmeterol inhaler was collected to es-
tablish a timeline of 6 months before and 6 
months after the transition.

The primary endpoint was to assess clin-
ical outcomes such as the number of COPD 
exacerbations and hospitalizations within 
6 months of the transition for patients af-
fected by the formulary conversion. Sec-
ondary outcomes included the incidence of 
adverse effects (AEs), treatment failure, to-
bacco use, and systemic corticosteroid/anti-
microbial utilization.

Statistical analyses were performed using 
STATA v.15. Numerical data was analyzed 
using a Wilcoxon signed rank test. Categori-
cal data was analyzed by a logistic regression 
analysis.

RESULTS
Of 1497 included patients who transitioned 
from budesonide/formoterol to fluticasone/
salmeterol inhalers, 165 were randomly se-
lected and 100 patients were included in 
this analysis. Of the 100 patients, 99 were 
male with a mean (SEM) age of 71 (0.69) 
years (range, 54-87) (Table). 

The transition from budesonide/for-
moterol to fluticasone/salmeterol inhalers 
did not have a statistically significant impact 
on exacerbations (P = .56). Thirty patients 
had ≥ 1 exacerbation: 12 had an exacerba-
tion before the transition, 10 had an exac-
erbation after the transition, and 8 had 
exacerbations before and after the transition. 
In the 6 months prior to the transition while 
on a budesonide/formoterol inhaler, there 
were 24 exacerbations among 20 patients. 
Five patients had > 1 exacerbation, account-
ing for 11 of the 24 exacerbations. There 
were 29 exacerbations among 19 patients 
while on a fluticasone/salmeterol inhaler in 

the 6 months after the transition. Four of 
these patients had > 1 exacerbation, account-
ing for 14 of 29 exacerbations (Figure).

Secondary endpoints showed 3 patients 
experienced an AE related to fluticasone/
salmeterol, including thrush, coughing 
and throat irritation, and dyspnea. Eigh-
teen fluticasone/salmeterol therapeu-
tic failures were indicated by related prior 
authorization medication requests in the 
electronic health record. Twelve of 18 pa-
tients experienced no difference in exac-
erbations before vs after the transition to 
budesonide/formoterol. Twenty-three pa-
tients transitioned from fluticasone/salme-
terol to a different ICS-LABA therapy; 20 
of those 23 patients transitioned back to a 
budesonide/formoterol inhaler.

There were 48 documented active to-
bacco users in the study. There was no sta-
tistically significant correlation (P = .52) 
when comparing tobacco use at time of 
conversion and exacerbation frequency, al-
though the coefficient showed a negative 
correlation of -0.387. In the 6 months prior 
to the transition, there were 17 prescrip-
tions for systemic corticosteroids and 24 
for antibiotics to treat COPD exacerba-
tions. Following the transition, there were 
only 12 prescriptions for systemic cortico-
steroids and 23 for antibiotics. Fifty-two 
patients had an active prescription for a 
fluticasone/salmeterol inhaler at the time 
of the data review (November to December 
2022); of the 48 patients who did not, 10 
were no longer active due to patient death 
between the study period and data retrieval.

DISCUSSION
Patients who transitioned from budesonide/
formoterol to fluticasone/salmeterol inhalers 
did not show a significant difference in clin-
ical COPD outcomes. While the total num-
ber of exacerbations increased after switching 
to the fluticasone/salmeterol inhaler, fewer 

TABLE Patient Baseline Demographics (N = 100)
Characteristics Results

Age, mean (SEM) y 71.4 (0.69)

Sex, No.
  Male 
  Female

99
1

Active tobacco use during transition, No. 48
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patients had exacerbations during flutica-
sone/salmeterol therapy when compared with 
budesonide/fluticasone therapy. The number 
of patients receiving systemic corticosteroids 
and antibiotics to treat exacerbations before 
and after the transition were similar. 

The frequency of treatment failures and 
AEs to the fluticasone/salmeterol inhaler 
could be due to the change of the inhaler de-
livery systems. Budesonide/formoterol is a 
metered dose inhaler (MDI). It is equipped 
with a pressurized canister that allows a 
spacer to be used to maximize benefit. Spac-
ers can assist in preventing oral candidiasis 
by reducing the amount of medication that 
touches the back of the throat. Spacers are an 
option for patients, but not all use them for 
their MDIs, which can result in a less effective 
administered dose. Fluticasone/salmeterol is 
a dry powder inhaler, which requires a deep, 
fast breath to maximize the benefit, and spac-
ers cannot be used with them. MDIs have 
been shown to be responsible for a negative 
impact on climate change, which can be re-
duced by switching to a dry powder inhaler.7

Tobacco cessation is very important in 
limiting the progression of COPD. As shown 
with the negative coefficient correlation, not 
being an active tobacco user at the time of 
transition correlated (although not signif-
icantly) with less frequent exacerbations. 
When comparing this study to similar re-
search, such as the PATHOS study, several 
differences are observed.5 The PATHOS study 

compared long term treatment (> 1 year) of 
budesonide/formoterol or fluticasone/salme-
terol, a longer period than this study. It re-
garded similar outcomes for the definition 
of an exacerbation, such as antibiotic/steroid 
use or hospital admission. While the current 
study showed no significant difference be-
tween the 2 inhalers and their effect on ex-
acerbations, the PATHOS study found that 
those treated with a budesonide/formoterol 
inhaler were less likely to experience COPD-
related exacerbations than those treated with 
the fluticasone/salmeterol inhaler. The PA-
THOS study had a larger mainly Scandina-
vian sample (N = 5500). This population 
could exhibit baseline differences from a 
study of US veterans.5 A similar Canadian 
matched cohort study of 2262 patients com-
pared the 2 inhalers to assess their relative 
effectiveness. It found that COPD exacerba-
tions did not differ between the 2 groups, but 
the budesonide/formoterol group was signif-
icantly less likely to have an emergency de-
partment visit compared to the fluticasone 
salmeterol group.8 Like the PATHOS study, 
the Canadian study had a larger sample size 
and longer timeframe than did our study.

Limitations
There are various limitations to this study. 
It was a retrospective, single-center study 
and the patient population was relatively 
homogenous, with only 1 female and a 
mean age of 71 years. As a study conducted 
in a veteran population in West Virginia, 
the findings may not be representative of 
the general population with COPD, which 
includes more women and more racial di-
versity.9 The American Lung Association 
discusses how environmental exposures to 
hazardous conditions increase the risks of 
pulmonary diseases for veterans.10 It has 
been reported that the prevalence of COPD 
is higher among veterans compared to the 
general population, but it is not different in 
terms of disease manifestation.10

Another limitation is the short time frame. 
Clinical guidelines, including the GOLD Re-
port, typically track the number of exacer-
bations for 1 year to escalate therapy.3 Six 
months was a relatively short time frame, and 
it is possible that more exacerbations may 
have occurred beyond the study time frame. 
Ten patients in the sample died between the 
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end of the study period and data retrieval, 
which might have been caught by a longer 
study period. An additional limitation was 
the inability to measure adherence. As this 
was a formulary conversion, many patients 
had been mailed a 30- or 90-day prescrip-
tion of the budesonide/formoterol inhaler 
when transitioned to the fluticasone/salme-
terol inhaler. There was no way to accurately 
determine when the patient made the switch 
to the fluticasone/salmeterol inhaler. This 
study also had a small sample group (a pre-
post analysis of the same group), a limitation 
when evaluating the impact of this formulary 
change on a small percentage of the popula-
tion transitioned.

This formulary conversion occurred dur-
ing the COVID-19 pandemic, and some ex-
acerbations could have been the result of a 
misdiagnosed COVID-19 infection. Respi-
ratory infections, including COVID-19, are 
common causes of exacerbations. It is also 
possible that some patients elected not to re-
ceive medical care for symptoms of an exac-
erbation during the pandemic.11

CONCLUSIONS
Switching from the budesonide/formoterol 
inhaler to the fluticasone/salmeterol inhaler 
through formulary conversion did not have a 
significant impact on the clinical outcomes in 
patients with COPD. This study found that al-
though the inhalers contain different active 
ingredients, products within the same thera-
peutic class yielded nonsignificant changes. 
When conducting formulary conversions, in-
tolerances and treatment failures should be 
expected when switching from different in-
haler delivery systems. This study further jus-
tifies the ability to be cost effective by making 
formulary conversions within the same thera-
peutic class within a veterans population.
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