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Background: Long-term use of inhaled corticosteroids (ICSs) 
is associated with several potential adverse effects. While 
patients unlikely to benefit should stop ICS use, abrupt 
discontinuation may result in an increased risk of chronic 
obstructive pulmonary disease (COPD) exacerbation. Stepwise 
tapering may reduce this risk but data are limited, and there 
is no consensus on the likelihood of COPD exacerbations 
following ICS discontinuation. The North Texas Veterans Affairs 
Health Care System conducted a single center, retrospective 
cohort study to evaluate the rate of COPD exacerbations 
following the discontinuation of ICS therapy using different 
schedules of discontinuation.  
Methods: Data were collected from the electronic health 
records of patients aged ≥ 40 years with a diagnosis of 
COPD who were on a stable dose of an ICS for ≥ 1 year 
that was subsequently discontinued with a last documented 
fill date between January 10, 2021 and September 1, 2021. 

Eligible patients were followed for COPD exacerbations that 
resulted in hospitalization until November 1, 2022. Descriptive 
statistics were used to evaluate characteristics of patients who 
experienced an exacerbation. 
Results: Seventy-five patients were included: 5 (7%) experienced 
an exacerbation following ICS discontinuation. Age, sex, 
race, and ethnicity were similar for those patients who did 
vs did not have an exacerbation. Unexpectedly, the mean 
baseline eosinophil count for patients with an exacerbation was  
92 cells/µL compared with 227.4 cells/µL for those without an 
exacerbation. Nine patients had their ICS tapered gradually, and 
none of them experienced an exacerbation. 
Conclusions: Study findings suggest that there is a relatively 
low risk of COPD exacerbation following ICS discontinuation, 
regardless of whether a taper was performed. This result may 
indicate that it is reasonable to abruptly discontinue ICS in 
eligible patients. 
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Inhaled corticosteroids (ICSs) are fre-
quently prescribed for the treatment of 
chronic obstructive pulmonary disease 

(COPD) to reduce exacerbations in a spe-
cific subset of patients. The long-term use 
of ICSs, however, is associated with several 
potential systemic adverse effects, includ-
ing adrenal suppression, decreased bone 
mineral density, and immunosuppression.1 
The concern for immunosuppression is 
particularly notable and leads to a known 
increased risk for developing pneumonia 
in patients with COPD. These patients fre-
quently have other concurrent risk factors 
for pneumonia (eg, history of tobacco use, 
older age, and severe airway limitations) 
and are at higher risk for more severe out-
comes in the setting of pneumonia.2,3 

Primarily due to the concern of pneumo-
nia risks, the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) guidelines 
have recommended ICS discontinuation in 
patients who are less likely to receive signifi-
cant benefits from therapy.4 Likely due to an 
anti-inflammatory mechanism of action, ICSs 
have been shown to reduce COPD exacerba-
tion rates in patients with comorbid asthma 

or who have evidence of a strong inflamma-
tory component to their COPD. The stron-
gest indicator of an inflammatory component 
is an elevated blood eosinophil (EOS) count; 
those with EOS > 300 cells/µL are most likely 
to benefit from ICSs, whereas those with a 
count < 100 cells/µL are unlikely to have a 
significant response. In addition to the in-
flammatory component consideration, prior 
studies have shown improvements in lung 
function and reduction of exacerbations with 
ICS use in patients with frequent moderate-
to-severe COPD exacerbations.5 Although 
the GOLD guidelines provide recommenda-
tions about who is appropriate to discontinue 
ICS use, clinicians have no clear guidance on 
the risks or the best discontinuation strategy. 

Based primarily on data from a prior ran-
domized controlled trial, the Veterans Inte-
grated Services Network (VISN) 17, which 
includes the Veterans Affairs North Texas 
Health Care System (VANTHCS) in Dallas, 
established a recommended ICS de-escalation 
strategy.6,7 The strategy included a 12-week 
stepwise taper using a mometasone inhaler 
for all patients discontinuing a moderate or 
high dose ICS. The lack of substantial clinical 
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trial data or expert consensus guideline rec-
ommendations has left open the question of 
whether a taper is necessary. To answer that 
question, this study was conducted to eval-
uate whether there is a difference in the rate 
of COPD exacerbations following abrupt dis-
continuation vs gradual taper of ICS therapy. 

METHODS
This single-center, retrospective cohort 
study was conducted at VANTHCS. Patient 
electronic health records between January 
10, 2021, and September 1, 2021, were re-
viewed for the last documented fill date of 
any inhaler containing a steroid compo-
nent. This time frame was chosen to coin-
cide with a VANTHCS initiative to follow 
GOLD guidelines for ICS discontinuation. 
Patients were followed for outcomes until 
November 1, 2022. 

To be included in this study, patients had 
to have active prescriptions at VANTHCS, 
have a documented diagnosis of COPD in 
their chart, and be prescribed a stable dose 
of ICS for ≥ 1 year prior to their latest refill. 
The inhaler used could contain an ICS as 
monotherapy, in combination with a long-
acting β-agonist (LABA), or as part of tri-
ple therapy with an additional long-acting 

muscarinic antagonist (LAMA). The inhaler 
needed to be discontinued during the study 
period of interest. 

Patients were excluded if they had a diag-
nosis of asthma, were aged < 40 years, had 
active prescriptions for multiple ICS inhalers 
or nebulizers, or had significant oral steroid 
use (≥ 5 mg/d prednisone or an equivalent 
steroid for > 6 weeks) within 1 year of their 
ICS discontinuation date. In addition, to re-
duce the risk of future events being misclas-
sified as COPD exacerbations, patients were 
excluded if they had a congestive heart fail-
ure exacerbation up to 2 years before ICS dis-
continuation or a diagnosis of COVID-19  
infection up to 1 year before or 6 months 
after ICS discontinuation. Patients with a 
COPD exacerbation requiring an emergency 
department or hospital visit within 2 years 
prior to ICS discontinuation were also ex-
cluded, as de-escalation of ICS therapy was 
likely inappropriate in these cases. Finally, 
patients were excluded if they were started 
on a different ICS immediately following the 
discontinuation of their first ICS. 

The primary outcome for this study 
was COPD exacerbations requiring an  
emergency department visit or hospitaliza-
tion within 6 months of ICS discontinuation. 

TABLE 1 Patient Characteristics and Exacerbations

 Variables Total (N = 75) Abrupt stop (n = 66) Tapered stop (n = 9)

Sex, No. (%) 
  Male
  Female

73 (97)
2 (3)

64 (97)
2 (3)

9 (100)
0

Age, mean (SD), y 71.6 (7.4) 71.8 (7.6) 72.2 (6.2)

Race and ethnicity, No. (%) 
  African American
  White 
  Othera 

13 (17)
56 (75)
3 (4)

12 (18)
49 (74)

2 (3)

1 (11)
7 (78)
1 (11)

Charlson Comorbidity Index, mean (SD) 5.4 (2.0) 5.4 (2.0) 5.3 (1.9)

Inhaled corticosteroid dose, No. (%)
  Lowb

  Mediumc
18 (24)
57 (76)

15 (23)
51 (77)

3 (33)
6 (67)

Therapy duration, mean (SD), y 4.0 (2.7) 4.2 (2.8) 3.2 (2.0)

Eosinophils, mean (SD), cells/µL 218.2 (234.3) 231.5 (246.7) 122.2 (47.9)

Exacerbations, No. (%)
  Within 6 mo
  Within 12 mo

2 (3)
5 (7)

2 (3)
5 (7)

0
0

aIncludes Asian, Native Hawaiian and Other Pacific Islander, unknown, or patient declined to state.
bMometasone 110-220 µg/d or budesonide 200-400 µg/d. 
cMometasone 440 µg/d or budesonide 400-800 µg/d. 
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A secondary outcome examining the rates of 
COPD exacerbations within 12 months also 
was used. The original study design called 
for the use of inferential statistics to compare 
the rates of primary and secondary outcomes 
in patients whose ICS was abruptly discon-
tinued with those who were tapered slowly. 
After data collection, however, the small 
sample size and low event rate meant that 
the planned statistical tests were no longer 
appropriate. Instead, we decided to analyze 
the planned outcomes using descriptive sta-
tistics and look at an additional number of 
post hoc outcomes to provide deeper insight 

into clinical practice. We examined the asso-
ciation between relevant demographic fac-
tors, such as age, comorbidity burden, ICS 
potency, duration of ICS therapy, and EOS 
count and the clinician decision whether to 
taper the ICS. These same factors were also 
evaluated for potential association with the 
increased risk of COPD exacerbations fol-
lowing ICS discontinuation. 

RESULTS
A total of 75 patients were included. Most 
patients were White race and male with a 
mean (SD) age of 71.6 (7.4) years. Charlson  
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Comorbidity Index scores were calculated 
for all included patients with a mean (SD) 
score of 5.4 (2.0). Of note, scores > 5 are 
considered a severe comorbidity burden and 
have an estimated mean 10-year survival rate 
< 21%. The overwhelming majority of pa-
tients were receiving budesonide/formoterol 
as their ICS inhaler with 1 receiving mo-
metasone monotherapy. When evaluating 
the steroid dose, 18 (24%) patients received 
a low dose ICS (200-400 µg of budesonide 
or 110-220 µg of mometasone), while 57 (76%) 
received a medium dose (400-800 µg of 
budesonide or 440 µg of mometasone). No 
patients received a high ICS dose. The mean 
(SD) duration of therapy before discontinua-
tion was 4.0 (2.7) years (Table 1). 

Nine (12%) patients had their ICS slowly 
tapered, while therapy was abruptly dis-
continued in the other 66 (88%) patients. 
A variety of taper types were used (Figure) 
without a strong preference for a particu-
lar dosing strategy. The primary outcome of 
COPD exacerbation requiring emergency 
department visit or hospitalization within 
6 months occurred in 2 patients. When the 
time frame was extended to 12 months for 
the secondary outcome, an additional 3 pa-
tients experienced an event. The mean time 
to event was 172 days following ICS discon-
tinuation. All the events occurred in patients 
whose ICS was discontinued without any 
type of taper.

In a post hoc analysis, we examined the 
relationship between specific variables and 
the clinician choice whether to taper an ICS. 
There was no discernable impact of age, 
race and ethnicity, comorbidity score, or ICS 
dose on whether an ICS was tapered. We ob-
served a slight association between shorter 
duration of therapy and lower EOS count 
and use of a taper. When evaluating the rela-
tionship between these same factors and ex-
acerbation occurrence, we saw comparable 
trends (Table 2). Patients with an exacerba-
tion had a slightly longer mean duration of 
ICS therapy and lower mean EOS count. 

DISCUSSION
Despite facility guidance recommending ta-
pering of therapy when discontinuing a  
moderate- or high-dose ICS, most patients 
in this study discontinued the ICS abruptly. 
The clinician may have been concerned with 
patients being able to adhere to a taper reg-
imen, skeptical of the actual need to taper, 
or unaware of the VANTHCS recommenda-
tions for a  specific taper method. Shared de-
cision making with patients may have also 
played a role in prescribing patterns. Cur-
rently, there is not sufficient data to support 
the use of any one particular type of taper 
over another, which accounts for the variabil-
ity seen in practice. 

The decision to taper ICSs did not seem 
to be strongly associated with any specific 

TABLE 2 Exacerbation Risk Within 12 Months of Discontinuation

Variables Exacerbation (n = 5) No exacerbation (n = 70)

Inhaled corticosteroid tapered, No. (%) 0 (0) 9 (13)

Age, mean (SD), y 69.4 (2.5) 71.7 (7.6)

Race and ethnicity, No. (%)
  African American 
  White 
  Othera 

0 (0)
5 (100)
0 (0)

13 (19)
54 (77)

3 (4)

Charlson Comorbidity Index, mean (SD) 6 (0.7) 5.3 (2.0)

Inhaled corticosteroid dose potency, No. (%) 
  Lowb

  Mediumc
1 (20)
4 (80)

17 (24)
53 (76)

Therapy duration, mean (SD), y 5.1 (2.7) 4.0 (2.7)

Eosinophils, mean (SD), cells/µL 92 (63) 227.4 (239.7)

aIncludes Asian, Native Hawaiian and Other Pacific Islander, unknown, or patient declined to state.
bMometasone 110-220 µg/d or budesonide 200-400 µg/d. 
cMometasone 440 µg/d or budesonide 400-800 µg/d. 
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demographic factor, although the ability to 
examine the impact of factors (eg, race and 
ethnicity) was limited due to the largely ho-
mogenous population. One may have ex-
pected a taper to be more common in older 
patients or in those with more comorbid-
ities; however, this was not observed in 
this study. The only discernible trends seen 
were a lower frequency of tapering in pa-
tients who had a shorter duration of ICS 
therapy and those with lower EOS counts. 
These patients were at lower risk of re-
peat COPD exacerbations compared with 
those with longer ICS therapy duration and 
higher EOS counts; therefore, this finding 
was unexpected. This suggests that patient-
specific factors may not be the primary 
driving force in the ICS tapering decision; 
instead it may be based on general clinician 
preferences or shared decision making with 
individual patients.

Overall, we noted very low rates of 
COPD exacerbations. As ICS discontinua-
tion was occurring in stable patients with-
out any recent exacerbations, lower rates 
of future exacerbations were expected com-
pared with the population of patients with 
COPD as a whole. This suggests that ICS 
therapy can be safely stopped in stable pa-
tients with COPD who are not likely to re-
ceive significant benefits as defined in the 
GOLD guidelines. All of the exacerba-
tions that occurred were in patients whose 
ICS was abruptly discontinued; however, 
given the small number of patients who 
had a taper, it is difficult to draw conclu-
sions. The low overall rate of exacerbations 
suggests that a taper may not be necessary 
to ensure safety while stopping a low- or  
moderate-intensity ICS. 

Several randomized controlled trials 
have attempted to evaluate the need for an 
ICS taper; however, results remain mixed. 
The COSMIC study showed a decline in 
lung function following ICS discontinua-
tion in patients with ≥ 2 COPD exacerba-
tions in the previous year.8 Similar results 
were seen in the SUNSET study with in-
creased exacerbation rates after ICS dis-
continuation in patients with elevated EOS 
counts.9 However, these studies included 
patients for whom ICS discontinuation is 
currently not recommended. Alternatively, 
the INSTEAD trial looked at patients with-

out frequent recent exacerbations and 
found no difference in lung function, exac-
erbation rates, or rescue inhaler use in pa-
tients that continued combination ICS plus 
bronchodilator use vs those de-escalated to 
bronchodilator monotherapy.10 

All 3 studies chose to abruptly stop the 
ICS when discontinuing therapy; how-
ever, using a slow, stepwise taper similar 
to that used after long periods of oral ste-
roid use may reduce the risk of worsen-
ing exacerbations. The WISDOM trial is 
the only major randomized trial to date 
that stopped ICS therapy using a stepwise 
withdrawal of therapy.7 In patients who 
were continued on triple inhaled therapy 
(2 bronchodilators plus ICS) vs those who 
were de-escalated to dual bronchodila-
tor therapy, de-escalation was noninferior 
to continuation of therapy in time to first 
COPD exacerbation. Both the WISDOM 
and INSTEAD trials were consistent with 
the results found in our real-world retro-
spective evaluation. 

There did not seem to be an increased 
exacerbation risk following ICS discontin-
uation in any patient subpopulation based 
on sex, age, race and ethnicity, or comor-
bidity burden. We noted a trend toward 
more exacerbations in patients with a lon-
ger duration of ICS therapy, suggesting that 
additional caution may be needed when 
stopping ICS therapy for these patients. We 
also noted a trend toward more exacerba-
tions in patients with a lower mean EOS 
count; however, given the low event rate 
and wide variability in observed patient EOS 
counts, this is likely a spurious finding. 

Limitations
The small sample size, resulting from the 
strict exclusion criteria, limits the gener-
alizability of the results. Although the low 
number of events seen in this study sup-
ports safety in ICS discontinuation, there 
may have been higher rates observed in a 
larger population. The most common rea-
son for patient exclusion was the initiation 
of another ICS immediately following dis-
continuation of the original ICS. During 
the study period, VANTHCS underwent a 
change to its formulary: Fluticasone/sal-
meterol replaced budesonide/formoterol as 
the preferred ICS/LABA combination. As a  
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result, many patients had their budesonide/
formoterol discontinued during the study 
period solely to initiate fluticasone/salme-
terol therapy. As these patients did not truly 
have their ICS discontinued or have a sig-
nificant period without ICS therapy, they 
were not included in the results, and the 
total patient population available to analyze 
was relatively limited.  

The low event rate also limits the ability 
to compare various factors influencing ex-
acerbation risk, particularly taper vs abrupt 
ICS discontinuation. This is further com-
pounded by the small number of patients 
who had a taper performed and the lack of 
consistency in the method of tapering used. 
Statistical significance could not be deter-
mined for any outcome, and all findings 
were purely hypothesis generating. Finally, 
data were only collected for moderate or se-
vere COPD exacerbations that resulted in an 
emergency department visit or hospitaliza-
tion, so there may have been mild exacer-
bations treated in the outpatient setting that 
were not captured. 

Despite these limitations, this study adds 
data to an area of COPD management that 
currently lacks strong clinical guidance. Since 
investigators had access to clinician notes, 
we were able to capture ICS tapers even if 
patients did not receive a prescription with 
specific taper instructions. The extended 
follow-up period of 12 months evaluated a 
longer potential time to impact of ICS dis-
continuation than is done in most COPD 
clinical trials. 

CONCLUSIONS
Overall, very low rates of COPD exacerba-
tions occurred following ICS discontinua-
tion, regardless of whether a taper was used. 
The results suggest that there may be several 
appropriate ways to discontinue ICS ther-
apy. However, there is insufficient evidence 
to support a particular taper or the need to 
taper at all. It seems to be safe to discontinue 
ICS therapy in patients who are unlikely 
to benefit from continued use; however,  
patient-specific factors should be considered 
as part of clinical decision making. 
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