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Introduction: Identifying the variables that guide decision-making in relation to the use of inhaled corticosteroids (ICS) can
contribute to the appropriate use of these drugs. The objective of this study was to identify the clinical variables that physicians
consider most relevant for prescribing or withdrawing ICS in COPD.
Methods: A cross-sectional survey was conducted in Spain from November 2020 to May 2021. Therapeutic decisions on the use of
ICS in 11 hypothetical COPD patient profiles were collected using an online survey answered by specialists with experience in the
management of patients with COPD. Mixed-effects logistic regression was used to analyze the impact of patients’ characteristics in the
therapeutic decision for prescribing ICS or proceeding to its withdrawal.
Results: A total of 74 pulmonologists agreed to collaborate in the survey and answered the questionnaire. The results showed great
variability, with only 2 profiles achieving consensus for starting or withdrawing the treatment. The frequency and severity of
exacerbations influenced the decision to prescribe ICS in a dose-response fashion (1 exacerbation odds ratio (OR) = 1.86, 95%
confidence interval (CI) 1.02 to 3.43, two exacerbations OR = 11.6, 95% CI: 4.47 to 30.2 and three OR = 123, 95% CI: 25 to 601).
Similarly, increasing blood eosinophils and history of asthma were associated with ICS use. On the other hand, pneumonia reduced the
probability of initiating treatment with ICS (OR = 0.54 [0.29 to 0.98]). Lung function and dyspnea degree did not influence the
clinician’s therapeutic decision. The results for withdrawal of ICS were similar but in the opposite direction.
Conclusion: In accordance with guidelines, exacerbations, blood eosinophils and history of asthma or pneumonia are the factors
considered by pulmonologist for the indication or withdrawal of ICS. However, the agreement in prescription or withdrawal of ICS
when confronted with hypothetical cases is very low, suggesting a great variability in clinical practice.
Keywords: COPD, exacerbation, bronchodilators, inhaled corticosteroids, eosinophils, withdrawal

Introduction
Chronic obstructive pulmonary disease (COPD) is a very prevalent disease, in Spain up to 11% of adults over the age of 40
years is affected by this disease.1 Bronchodilator therapy with long-acting muscarinic antagonists (LAMA), long-acting
beta-agonists (LABA) or combinations of both, is considered by the different guidelines as the central therapy of COPD.2,3

Additionally, clinical guidelines have recognized the usefulness of inhaled corticosteroids (ICS) in patients with frequent
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exacerbations despite optimal bronchodilator treatment.2,4 However, despite the evidence suggesting that ICS provide
clinical benefit to a subgroup of patients, their use is widespread in COPD treatment.5,6

Spanish guidelines for COPD management (GesEPOC) indicate that ICS should be used initially in patients with
frequent or severe exacerbations and a blood eosinophil count of >300 cells/µL or in patients with frequent exacerbations
despite dual bronchodilation and a blood eosinophil count of >100 cells/µL specially if exacerbations are not infective in
etiology and they previously responded to systemic corticosteroids.3,4,7,8 The Global Initiative for Chronic Obstructive
Lung Disease (GOLD) 2021 strategy2 recommends the use of ICS for group D patients with >300 blood eosinophils/µL,
and as continuation therapy for patients with frequent exacerbations despite initial therapy and more than 100
eosinophils/µL.2

Some Spanish surveys indicate that patients fulfilling the criteria for ICS treatment represent approximately between
20% and 30% of patients with COPD in primary and secondary care.9,10 However, over the years, there has been an
overuse of ICS5,11 shown in numerous national and international studies carried out at different levels of medical
care.12,13 In Spain, different studies have shown that more than 50% of patients with mild COPD received ICS
treatment.14,15 It has been observed that most patients initiating treatment with triple therapy (TT) continue on the
same treatment over time regardless of severity of disease5 and up to 20% of patients who initiated TT had no previous
COPD medication, which indicates a deviation from recommendations.5 A study using data from the UK primary care
electronic health-care records found that around three-quarters of patients are prescribed ICS-containing inhalers but ICS
withdrawal occurred annually in only approximately 2–3% of patients.6

Our study aimed to identify the clinical variables that pulmonologists consider when prescribing ICS or proceeding to
its withdrawal by using hypothetical COPD patient profiles with different clinical characteristics.

Materials and Methods
Study Design
This study used a cross-sectional self-administered online survey to assess pulmonologists’ therapeutic decisions on the
use of ICS in COPD patients in Spain. Data was generated from November 2020 through May 2021.

Participants
A panel of pulmonologists from different regions in Spain with experience in the management and treatment of patients
with COPD were invited to participate in this survey. They were selected from the COPD task force of the Spanish
Society of Pneumology and Thoracic Surgery (SEPAR) based on their participation in research projects and publications
about COPD. A criterion of geographic distribution was also considered, inviting experts from 5 areas of the country
(North, North-West, East, Center and South). They were not involved in the process of defining the patient’s profiles
described below.

Survey
A structured survey, designed by the first author (MM), including 11 hypothetical patient profiles was sent out to the
panel of participants. The survey consisted of 2 questions regarding each patient’s profile characteristics, and participants
were requested to reply YES or NO to the following questions:

● Q1. If the patient was not treated with ICS, would you start ICS treatment?
● Q2. If the patient was treated with ICS, would you withdraw the ICS treatment?

All the answers were anonymized. Consensus for or against a therapeutic decision for a specific profile was achieved
when the same response was obtained in ≥70% or ≤30%, respectively, for Q1 or Q2, and dissent when it was not
accomplished.
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Patient Profiles
We defined eleven hypothetical COPD patient profiles of the same age (68 years old). We based their characteristics on
scenarios relevant in clinical practice to the therapeutic decision about ICS treatment.

The following clinical variables were included: Forced Expiratory Volume in 1 Second (FEV1), Modified Medical
Research Council Dyspnea Scale (mMRC dyspnea), the number and severity of exacerbations in the previous year, the
treatment of the exacerbations, a record of previous pneumonia, peripheral blood eosinophil count and a record of
asthma.

The variables used and their considered values in the questionnaire are shown in Table 1. The variables and their
values, which define the 11 patient profiles, are shown in Table 2.

Table 1 Clinical Variables and Their Values Included for Patient Profiling

Clinical Variable Values

FEV1* (% predicted) 39

58

68

Dyspnoea (mMRC**) 1

2

3

Exacerbations during the previous year None

1 moderate

2 moderate

3 moderate

1 severe

Exacerbations’ treatment No treatment

Antibiotics

Antibiotics and ICS***

Previous pneumonia 0

1

Peripheral Blood eosinophil count (cells/µL) 90

120

180

190

220

320

390

Previous history of asthma No

Yes

Abbreviations: *FEV1, forced expiratory volume in 1 second; **mMRC, modified Medical
Research Council scale; ***ICS, Inhaled Corticosteroids.
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Table 2 Characteristics of Eleven Hypothetical Patient Profiles Used in the Survey

Variables 1 2 3 4 5 6 7 8 9 10 11

FEV1(%) 39% 39% 39% 39% 68% 68% 68% 58% 58% 58% 58%

Dyspnea mMRC 3 3 3 3 1 1 1 2 2 2 2

Exacerbations during the
previous year

3 moderate 3 moderate 1

moderate

0 2 moderate 2

moderate

2 moderate 1 moderate 1 severe 1 severe 2

moderate

Exacerbations’ treatment OC +

antibiotics

OC +

antibiotics

Antibiotics – Antibiotics Antibiotics OC +

antibiotics

OC +

antibiotics

OC +

antibiotics

OC +

antibiotics

Antibiotics

Previous pneumonia No No No No 1 two years ago No No No No No No

Blood eosinophil count (cells/µL) 390 90 390 390 220 220 190 320 120 180 190

Previous history of asthma No No No No No No Yes No No No No

Abbreviations: FEV1, forced expiratory volume in 1 second; mMRC, Modified Medical Research Council Dyspnea Scale; ***OC, oral corticosteroids.
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Statistical Analysis
The answers from questions Q1 and Q2 were described using percentages. To evaluate the impact of the clinical variables
of the profiles defined in the clinical decision on ICS treatment, multivariable mixed-effects logistic regression models
were developed and adjusted to the answers to questions Q1 and Q2. The independent variables included in the models
were the variables that defined the profiles, previously coded to fit the models: Forced Expiratory Volume in 1 Second
(FEV1), number of exacerbations in the previous year, record of previous pneumonia, peripheral eosinophil blood count,
and record of asthma. Some variables showed perfect collinearity between them; such as FEV1 and mMRC dyspnea, and
number of exacerbations in the previous year and treatment of the exacerbations; consequently, only FEV1 and number of
exacerbations were included. The results of the models are presented in odds ratio (OR) and the 95% confidence
interval (CI).

Results
Participants Characteristics
A total of 115 pulmonologists were invited to collaborate in the study and 74 (64.3%) of them agreed and answered the
questionnaire. All of them work in Spanish hospital centers and have experience in the management of patients with
COPD.

Pulmonologists’ Therapeutic Opinion on the Use of ICS
In general, the results showed great variability, with only 2 profiles achieving consensus for starting or withdrawing the
treatment (Figures 1 and 2). Patient profile 1 obtained complete agreement (100%) from the respondents to start

Figure 1 Frequency of affirmative answers to the question Q1 each hypothetical patient’s profile, out of 74 participants.
Notes: For each patient profile, each expert could answer 1 option, both or neither.
Abbreviations: Q1, If the patient is not treated with ICS, would you start ICS treatment?
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treatment with ICS, and only one clinician suggested withdrawing the treatment. The other profile with consensus was
number 7, where (83.8%) of participants agreed that they would start ICS treatment. In this patient profile, only (17.6%)
of the respondents reported that they would withdraw the patient from ICS. The rest of profiles did not achieve consensus
in the therapeutic decision. Among them, profile 5 achieved the highest percentage for withdrawing the treatment, which
was only 64.9% (Figure 2).

Variables Associated with Indication of ICS
The occurrence of exacerbations during the previous year strongly impacted on the decision, increasing the probability of
starting treatment with increasing number of previous episodes (one moderate exacerbation: OR = 1.86 [95% CI, 1.01 to
3.43]; two moderate exacerbations OR = 11.6 [4.47 to 30.20]; three moderate exacerbations OR = 123 [25 to 601]). The
severity of exacerbations (OR = 28.9 [8.96 to 93]), higher concentration of blood eosinophils (OR = 3.53 [2.20 to 5.65])
and presence of asthma (OR = 8.36 [4.54 to 15.40]) also increased significantly the probability of starting ICS. On the
other hand, pneumonia reduced the probability of initiating treatment with ICS (OR = 0.54 [0.29 to 0.98]). Lung function
did not have an impact on the clinicians’ therapeutic decision (Figure 3).

Variables Associated with ICS Withdrawal
An increased number of exacerbations in the previous year were significantly associated with a reduced probability of
a decision to withdraw ICS (one moderate exacerbation: OR = 0.65 [95% CI, 0.4 to 1.06]; two moderate exacerbations
OR = 0.19 [0.08 to 0.44]; three moderate exacerbations OR = 0.03 [0.01 to 0.11]). A greater severity of exacerbations

Figure 2 Frequency of affirmative answers to the question Q2 for each hypothetical patient’s profile, out of 74 participants.
Notes: For each patient profile, each expert could answer 1 option, both or neither.
Abbreviation: Q2, If the patient is treated with ICS, would you withdraw the ICS treatment?
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(OR = 0.11 [0.04 to 0.28]), higher concentration of blood eosinophils (OR = 0.35 [0.23 to 0.53]) and presence of asthma
(OR = 0.17 [0.09 to 0.33]) also reduced the probability of withdrawing patients from ICS treatment. Conversely, if the
patient suffered from pneumonia, the probability of withdrawing ICS treatment increased (OR = 2 [1.15 to 3.47]). As for
Q1, lung function had no significant impact on the therapeutic decision for ICS withdrawal (Figure 4).

Discussion
According to the answers from the pulmonologists included in the survey, the number of exacerbations in the
previous year and their severity, a higher concentration of blood eosinophils and the coexistence of asthma and
pneumonia were the most relevant clinical variables when deciding to start or withdraw the patient from the treatment
with ICS. Despite the strong association of these variables with the decision to prescribe or withdrawn ICS, when
combined in different case scenarios, the degree of agreement among specialists in the use of ICS was very low. These
results reflect the difficulties in translating recommendations of guidelines to the usual clinical practice.

Inhaled corticosteroids combined with bronchodilators can reduce the frequency of exacerbations in some patients
with COPD.16 Nevertheless, the chronic use of ICS is associated with a series of adverse effects, such as the appearance
of pneumonia, osteoporosis, tuberculosis or poor control of diabetes.17–19 Several observational studies have found poor
adherence to guidelines regarding treatment, with overuse of ICS13,20,21 resulting in extensive use in patients where ICS
is not indicated and leading to inappropriate use.10–12 Although studies show that ICS withdrawal does not carry a greater
risk of exacerbation in most patients with stable COPD,22–24 and that withdrawal has been recommended by international
guidelines in order to prevent side effects in patients in whom ICS are not indicated,25,26 there is a tendency to keep

Figure 3 Forest plot of logarithm of odds ratio for Q1 (start ICS if not treated) with 95% confidence interval.
Notes: Reference levels for categorical variables are: Exacerbations = None; Pneumonia = No; Asthma = No.
Abbreviations: FEV1, forced expiratory volume in 1 second; OR, Odds Ratio; CI, Confidence Interval.
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patients on treatment with ICS irrespective of the previous history of exacerbations.27 The withdrawal of ICSs is still
subject to controversy and variability in clinical practice.6

Exacerbations in the previous year and their severity are considered by the guidelines for starting treatment with
ICS.2,4 Treatment with ICS in combination with bronchodilation is recommended in case of two or more moderate or one
severe exacerbation in the previous year. Conversely, the absence of a history of frequent exacerbations is an indication
for considering ICS withdrawal.25,28

We found a very low level of agreement among specialists for using ICS in the different patient profiles, regardless of
the exacerbation frequency. These results could be explained because the profiles include other relevant clinical variables
that could have had a significant influence in the decision-making. In particular, the decision about ICS treatment in
patient profiles with only one moderate exacerbation in the previous year may be influenced by several other variables
such as peripheral blood eosinophil count and coexistent asthma, among others.7 Interestingly, experiencing one severe
exacerbation seems to carry less value in the decision-making process of prescribing ICS than experiencing three
moderate exacerbations. Thus, the frequency of previous exacerbations becomes a more important factor on the
therapeutic decision than severity. On the other hand, we have found that the variable of one moderate exacerbation in
the previous year, although it decreases the probability of withdrawing ICS, is not statistically significant compared with
two or more moderate exacerbations or the presence of one severe exacerbation.

Peripheral blood eosinophil count is also considered a relevant variable by the guidelines2,4,26 when evaluating
starting treatment with ICS on top of primary therapy with LABA or LABA/LAMA. Our results showed that the

Figure 4 Forest plot of logarithm of OR (Odds Ratio) for each clinical variable regarding Q2 (ICS withdraw if treated) with a 95% confidence interval (95% CI).
Notes: Reference levels for categorical variables are: Exacerbations = None; Pneumonia = No; Asthma = No.
Abbreviations: FEV1, forced expiratory volume in 1 second; OR, Odds Ratio; CI, Confidence Interval.
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probability of initiating ICS treatment increases significantly with a higher eosinophil count, while decreasing the
probability of withdrawing ICS.

Patient profile 7, with an eosinophil blood count of 100–300 cells/µL, reached the second highest number of answers
for starting treatment with ICS. This profile also has the comorbidity of asthma, a variable that might have influenced the
final therapeutic decision of the clinician. The patient profiles with higher variability in the decision (6, 9 and 10) had
a blood eosinophil count of 100–300 cells/µL but no other relevant variable to guide the use of ICS, such as asthma or
pneumonia. In these cases, it is important to note that as the eosinophil levels may vary through time, the clinician faces
considerable uncertainty regarding using this biomarker.29 We observed that for patient profiles with a blood eosinophil
count of 100–300 cells/µL, the coexistence of other important variables such as pneumonia (profile 5) or asthma
(profile 7) was decisive for the therapeutic decision.

The coexistence of asthma is also one of the most influencing variables for prescribing ICS. This is in line with the
COPD guidelines, which recommend using LABA with ICS in patients with COPD and a history of concomitant
asthma.4 On the other hand, it is not recommended to withdraw ICS when the patient has asthma.25 Our results showed
a statistically significant increase in the probability of starting ICS treatment in the presence of asthma and a reduction in
the probability of withdrawing ICS. Furthermore, the only patient profile in which asthma comorbidity was included
(profile 7) shows one of the highest consensus for initiating therapy with ICS. If we compare profile 7 and profile 9, the
most remarkable difference between them is the presence of asthma in profile 7, which might have guided the experts’
decision.

The evidence shows that ICS treatment increases the risk of pneumonia.19 Furthermore, it has been shown that the
withdrawal of ICS significantly reduces the risk of pneumonia.30 Our results showed alignment with these findings, with
a statistically significant reduction in the probability of initiating ICS and an increase in the probability of withdrawing
ICS when the patient profile indicates a history of pneumonia. However, the only patient in whom pneumonia was
included (patient 5) did not achieve consensus for withdrawing ICS treatment.

Even though the variables identified in our survey coincide with the ones featured in the recommendations from the
guidelines, at the moment of deciding in a case scenario, we found great variability, highlighting low consensus in real
clinical practice.

Our study has some limitations. The study reflects the opinion of a selected sample of expert pulmonologists who may
not represent all health professionals involved in managing COPD patients. In addition, the patients are hypothetical, so
we do not have objective data to confirm that these therapeutic decisions correspond to the real prescription patterns of
the experts. Only one case included a previous diagnosis of pneumonia and another a previous diagnosis of asthma; we
recognized that both can be very relevant for the decision to prescribe or withdraw ICS, but we were more interested in
the variables of COPD itself and we did not want to make the survey too long. On the other hand, the credibility of our
study was supported by the consistency with the current guidelines. Our study contributes to the knowledge regarding
variables influencing the therapeutic decision on COPD and the adherence to the current guidelines. Additional studies
should be conducted to determine these findings’ external validity and generalizability.

Conclusions
In accordance with guidelines, exacerbations, blood eosinophils and history of asthma or pneumonia are the factors
considered by pulmonologist for the indication or withdrawal of ICS. However, the agreement in prescription or
withdrawal of ICS when confronted with hypothetical cases is very low, suggesting a great variability in clinical practice.
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