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Introduction: This study is an analysis of a pilot COPD clinical audit that evaluated adherence 

to guidelines for patients with COPD in a stable disease phase during a routine visit in specialized 

secondary care outpatient clinics in order to identify the variables associated with the decision 

to step-up or step-down pharmacological treatment.

Methods: This study was a pilot clinical audit performed at hospital outpatient respiratory 

clinics in the region of Andalusia, Spain (eight provinces with over eight million inhabitants), in 

which 20% of centers in the area (catchment population 3,143,086 inhabitants) were invited to 

participate. Treatment changes were evaluated in terms of the number of prescribed medications 

and were classified as step-up, step-down, or no change. Three backward stepwise binominal 

multivariate logistic regression analyses were conducted to evaluate variables associated with 

stepping up, stepping down, and inhaled corticosteroids discontinuation.

Results: The present analysis evaluated 565 clinical records (91%) of the complete audit. Of 

those records, 366 (64.8%) cases saw no change in pharmacological treatment, while 99 patients 

(17.5%) had an increase in the number of drugs, 55 (9.7%) had a decrease in the number of 

drugs, and 45 (8.0%) noted a change to other medication for a similar therapeutic scheme. 

Exacerbations were the main factor in stepping up treatment, as were the symptoms themselves. 

In contrast, rather than symptoms, doctors used forced expiratory volume in 1 second and 

previous treatment with long-term antibiotics or inhaled corticosteroids as the key determinants 

to stepping down treatment.

Conclusion: The majority of doctors did not change the prescription. When changes were made, 

a number of related factors were noted. Future trials must evaluate whether these therapeutic 

changes impact clinically relevant outcomes at follow-up.

Keywords: quality of care, outpatient care, treatment strategies, follow-up, respiratory diseases, 

airway diseases

Introduction
Over recent years, the traditional concept of COPD as a constantly progressing disease 

has been challenged. Recent publications have shown that the clinical expression and 

functional impairment have an important component of variability.1,2 In addition, new 

treatment guidelines are proposing new diagnostic and therapeutic schemes based on 

different combined variables, multidimensional indices, or clinical phenotypes.3–5 

Consequently, in clinical practice, the pharmacological treatment of COPD frequently 

must be adjusted between follow-up visits.

Interestingly, in recent decades, the publications and number of clinical guidelines 

regarding COPD have been continuously increasing.6,7 As one of the most common 

respiratory conditions, most regional, national, and international respiratory scien-

tific societies have developed their own clinical guidelines for COPD or adopted an 
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international one. However, the implementation of these 

guidelines in clinical practice is far from optimal.8,9 One 

common feature of these guidelines is that they are gener-

ally quite specific in defining how to start drug treatment. 

However, the guidelines are vague when defining how to 

modify treatment based on changes in the clinical expression 

of the disease, its progression over time, or in consideration 

of the recommendations.

Some of the controversies include the reinforcement with 

double bronchodilation,10 the introduction or discontinua-

tion of inhaled corticosteroids (ICS),11 the use of different 

oral treatments such as preventive antibiotic therapies or 

phosphodiesterase 4 inhibitors,12,13 or the possibility to step-

down therapies.14 However, clinical practice guidelines are 

not as clear in recommending when to step-up or step-down 

treatment in different clinical scenarios. Consequently, the 

decision regarding when to step-up or step-down treat-

ment in clinical practice is left to the clinician in charge. 

Unfortunately, the data indicating which variables clinicians 

should use to make these decisions remain unclear.

In Spain, a recent pilot COPD clinical audit evaluated the 

adherence to guidelines for patients with COPD in a stable 

disease phase during a routine visit in specialized secondary 

care outpatient clinics.15 The present study aimed to evaluate 

the information recorded in this audit to analyze prescribed 

treatment in a routine follow-up visit of COPD. In particular, 

we sought to identify cases with treatment changes and to 

analyze which variables were associated with the decision 

to step-up or step-down treatment.

Methods
This study was a pilot clinical audit performed in hospital 

outpatient respiratory clinics in the region of Andalusia, 

Spain (eight provinces with over eight million inhabitants). 

The methodology has been extensively previously reported.15 

Briefly, 20% of centers in the area were invited to participate 

in this audit. Center selection was based on their participation 

in previous audits and on a voluntary basis. As a pilot study, 

randomization was not performed; therefore, we did not aim 

to achieve a representative sampling.

Cases with an established diagnosis of COPD based on 

risk factors, clinical symptoms, and a post-bronchodilator 

forced expiratory volume in 1 second (FEV
1
)/forced vital 

capacity (FVC) ratio of 0.70 were deemed eligible.3 Our 

goal was to assess the utility of formally scheduled regular 

follow-up visits; therefore, only cases with at least 1 year of 

follow-up were included in the audit. Patients who underwent 

a first diagnostic visit or presented with an exacerbation 

were not eligible. Similarly, subjects with significant respi-

ratory comorbidities that could impact the COPD treatment 

approach at the local investigator’s discretion were also 

excluded.

As of 2008, our team has been leading clinical audits in 

Spain and Europe.16,17 Based on our previous experience, we 

estimated that 80 cases per center would be required for this 

pilot study. The 1-year audit occurred between October 2013 

and September 2014. Recruitment was performed during 

four separate 3-month periods (October–December 2013, 

January–March 2014, April–June 2014, and July–September 

2014). At the beginning of each period, investigators were 

instructed to identify consecutive COPD cases at the begin-

ning of each trimester until the desired sample size of 20 per 

trimester was reached.

During the clinical visit that was audited, information 

regarding the actual treatment the patients were receiving 

was recorded, noting the name of the drug and the pharma-

cological family. The names of drugs ultimately prescribed 

after the audited visit were also noted. Changes were evalu-

ated in terms of the number of drugs prescribed as a step-up, 

step-down, or no change. Treatments were categorized as 

long-acting β
2
 agonists (LABA), long-acting muscarinic 

antagonists (LAMA), ICS, and fixed-dose combinations 

(FDCs) of an ICS and a LABA. Fixed combinations of long-

acting bronchodilators (LAMA+LABA) in one single inhaler 

were not available in the country at the time of the audit.

The Ethics Committee of the Hospital Universitario 

Virgen del Rocío approved the audit (code: 2013PI/201). 

Clinical records were deidentified in the database by 

assigning a numerical code through an algorithm. No 

personal information was registered that could be directly 

or indirectly used to identify an individual. The relation-

ship between the audit code and the clinical history number 

was kept locally under the local investigator’s supervision. 

Because of the retrospective nature of the study, the deidenti-

fication of data, and the lack of active research interventions, 

the need for informed consent was waived.

statistical analyses
All analyses were performed using the Statistical Package for 

Social Sciences, version 20.0 (SPSS 20.0; IBM Corporation, 

Armonk, NY, USA). Clinical variables are presented as 

the mean and standard deviation or absolute and relative 

frequencies in parentheses, as appropriate. The variability 

between centers was expressed using the interhospital range, 

which represents the highest and lowest mean value from 

the participating centers. The significance of this variability 
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was explored using the chi-square test or analysis of variance 

(ANOVA) test between the different participant centers. 

We then explored those variables associated with stepping 

up or down treatment, as well as those associated with ICS 

discontinuation, using an unpaired Student’s t-test (after 

applying Levene’s test of the equality of variances) or chi-

square test, depending on the nature of the variable. Finally, 

those significant variables were modeled into a backward 

stepwise binomial multivariate logistic regression analysis. 

We built three models for stepping up, stepping down, and 

ICS discontinuation. The results are expressed as odds ratios 

(OR) with 95% confidence intervals (CIs). The alpha error 

was set at 0.05.

Results
The audit evaluated 621 clinical records. In 56 of these cases 

(9.0%), a clear decision on treatment change was unavailable. 

Thus, the sample size for the present study was 565 cases. 

The characteristics of the audited cases are summarized in 

Table 1. These patients were mostly males in the seventh 

decade of life, with a considerable proportion of current 

smokers, a homogeneous distribution of comorbidities, and 

moderate-to-severe lung function impairment.

In 366 cases (64.8%), there was no change in the phar-

macological treatment, while 99 cases (17.5%) showed an 

increase in the number of drugs and 55 cases (9.7%) had a 

decrease. In 45 cases (8.0%), there was a change to a similar 

therapeutic scheme using other drugs. Cases with no treat-

ment change were receiving LABA (75 cases [20.5%]), 

LAMA (321 cases [87.7%]), FDC (241 cases [65.8%]), ICS 

(20 cases [5.5%]), roflumilast (44 cases [12.0%]), mucolytics 

(33 cases [9.0%]), long-term antibiotics (eight cases [2.2%]), 

and theophylline (ten cases [2.7%]).

Table 2 summarizes the primary changes observed. The 

most common step-up in treatment was to add a long-acting 

bronchodilator to the regimen in 58 cases (58.5%), followed 

by adding an ICS in 19 cases (19.1%). The most common 

step-down strategy was ICS discontinuation in 33 cases 

(60.0%). Among those with a change to a similar scheme, 

the most common change was the change of the LAMA in 

25 cases (55.6%).

step-up associations
The bivariate associations of factors related to treatment 

step-up are summarized in Table S1. For instance, the 

hospital itself was associated with a step-up in treatment. 

Three centers had an increased probability of stepping up 

treatment, including center 7 (15.9% no step-up vs 7.1% 

step-up; P=0.026), center 8 (7.3% no step-up vs 2.0% step-up; 

P=0.067), and center 9 (12.4% no step-up vs 23.2% step-up; 

P=0.011). The rest of the comorbidities evaluated were not 

significant between step-up and non-step-up patients. The 

time of year was also not related to stepping up. Multivariate 

determinants of stepping up are summarized in Table 3. Both 

FDC salmeterol-fluticasone and budesonide-formoterol were 

identical in their association with a risk of stepping up (data 

not shown). Two centers were associated with stepping up 

but with an opposite net effect.

step-down associations
The bivariate associations of factors related to treatment 

step-down are summarized in Table S2. Neither the specific 

Table 1 Clinical characteristics of the audited cases (n=565)

Variable Averagea Interhospital range P-valueb

age (years) 68.6 (9.7) 66.9–69.8 ns
Male sex (n) 480 (85.0) 47.4–94.8 0.001
Current smokers (n) 131 (23.2) 16.3–36.1 0.001
Tobacco history (pack-year) 55.2 (31.1) 42.5–65.7 0.001
Comorbidities (Charlson) 2.1 (1.5) 1.7–2.4 ns
Psychiatric comorbidities (n) 116 (20.5) 12.3–87.7 ns
Cardiovascular comorbidities (n) 151 (26.7) 18.2–38.9 ns
Previous neoplasms (n) 80 (14.2) 5.3–21.5 ns
Time from diagnosis (years) 5.6 (6.1) 1.1–6.9 0.001
exacerbations in the previous year (n) 0.9 (1.3) 0.5–1.3 ns
hospitalizations in the previous year (n) 0.2 (0.6) 0.04–0.37 0.001
Body mass index (kg/m2) 28.2 (5.3) 27.7–29.6 0.007
FVC (%) 75.3 (20.8) 63.7–104.7 0.001
FeV1 (%) 52.5 (19.6) 26.3–59.1 0.017

Notes: aaverage value is expressed as mean (standard deviation) or absolute (relative) frequencies, depending on the nature of the variable; bcalculated for the variability 
between centers using anOVa or chi-square test, depending on the nature of the variable.
Abbreviations: FVC, forced vital capacity; FeV1, forced expiratory volume in 1 second; NS, not significant; ANOVA, analysis of variance.
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treatment center nor the time of year was significantly associ-

ated with stepping down treatment.

Multivariate determinants of stepping up are summarized 

in Table 4. The main determinants of stepping down were 

being treated with long-term antibiotics, ICS, and the degree 

of lung function impairment as determined by FEV
1
.

ICs discontinuation
The bivariate associations of factors related to treatment 

step-up are summarized in Table S3. For instance, center 6 

had an increased probability of ICS discontinuation 

(P=0.055). There was no difference across the different 

trimesters.

Multivariate determinants of stepping up are 

summarized in Table 5. Center 6 remained in the model 

as being significantly associated with ICS discontinuation. 

Additionally, symptomatic Global lnitiative for Obstructive 

Lung Disease (GOLD) patient types B and D and a more 

severe lung function impairment also had a lower chance 

of ICS discontinuation. Investigators were more confident 

in discontinuing ICS when the patient was receiving double 

bronchodilator therapy.

Discussion
This study examined the prescribed treatment at a routine 

follow-up visit for COPD treatment, analyzing the deter-

minants of treatment change. The results indicate that the 

majority of doctors did not change the treatment regimen. 

Among those whose therapeutic regimen changed, disease 

exacerbation was the main drive to step treatment up, 

Table 2 Description of treatment changes

Treatment step-up (n=99) Treatment step-down (n=55) Treatment change (n=45)

laMa added:
laMa added
laMa-laBa added

32 (32.4)
29 (29.3)
3 (3.0)

laMa discontinuation: 10 (18.2) Change of laMa
Change of laMa for laBa

25 (55.6)
2 (4.4)

laBa added:
laBa added
laMa-laBa added
ICs change for FDC
laMa change for FDC
FDC added

26 (26.1)
14 (14.1)
3 (3.0)
2 (2.0)
3 (3.0)
4 (4.0)

laBa discontinuation:
laBa discontinuation
FDC discontinuation
Change FDC for laMa

5 (9.1)
3 (5.5)
6 (10.9)
3 (5.5)

Change of laBa for laMa 2 (4.4)

ICs added:
ICs added
Change laBa for FDC
Change laMa for FDC
FDC added

19 (19.1)
5 (5.1)
7 (7.1)
3 (3.0)
4 (4.0)

ICs discontinuation:
ICs discontinuation
FDC discontinuation
Change FDC for laMa

33 (60.0)
24 (43.6)
6 (10.9)
3 (5.5)

Change of FDC
Change of FDC for laBa-laMa

7 (15.6)
4 (8.9)

Oral treatments added:
Roflumilast added
Mucolytic added 
antibiotic added 
Theophylline added

17 (17.1)
8 (8.1)
7 (7.1)
6 (6.1)

Oral treatments discontinuation
Roflumilast discontinuation
Mucolytic discontinuation
antibiotic discontinuation
Theophylline discontinuation

10 (18.2)
3 (5.5)
2 (3.6)
8 (14.5)

Change theophylline for roflumilast
Other changes 

2 (4.4)
8 (17.8)

Note: Values expressed as absolute (relative) frequencies.
Abbreviations: laMa, long-acting muscarinic antagonists; laBa, long-acting β2 agonist; ICS, inhaled corticosteroids; FDC, fixed-dose combination of an inhaled steroid 
and a long-acting β2 agonist.

Table 3 Multivariate analysis indicating variables associated with an increased probability of stepping up treatment

Variable Crude Adjusted

OR 95% CI OR 95% CI

Center 8 0.262 0.062–1.109 0.184 0.039–0.871
Center 9 2.129 1.239–3.659 1.864 1.017–3.417
acute myocardial infarction 1.757 0.933–3.307 1.968 0.969–3.994
Chronic bronchitis 1.874 1.202–2.922 1.824 1.108–3.001
exacerbations 1–2/year 2.233 1.344–3.710 2.696 1.544–4.707
exacerbations 3 or more/year 3.484 1.718–7.064 5.235 2.280–12.018
Tiotropium 0.343 0.220–0.535 0.368 0.228–0.595
ICs-laBa combination 0.353 0.227–0.550 0.260 0.156–0.431

Abbreviations: OR, odds ratio; CI, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting β2 agonist.
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while long-term antibiotics and ICS were the preferred 

drugs to discontinue. More specifically, symptomatic and 

severely impaired patients as well as those with asthma-like 

symptoms, together with the use of two long-acting broncho-

dilators were associated with ICS discontinuation. Previous 

observational studies have described the prescription profile 

in different clinical settings and geographic areas.9,18–20 These 

studies described the prescription patterns; however, the 

present analysis indicates what type of change the doctors 

made and the determinants of these changes.

Clinical audits are conceived as tools to summarize the 

clinical performance of health care over a specified period 

of time and aimed at providing information to health profes-

sionals to allow them to assess and adjust their performance.21 

In practical terms, health professionals can receive feedback 

on their performance based on data derived from their routine 

practice. While it appears intuitive that health care profes-

sionals would be prompted to modify their clinical practice in 

response to feedback that their practice was inconsistent with 

that of their peers or accepted guidelines, such modification 

can be influenced by several other factors.22 Accordingly, an 

audit should be followed by not only feedback but also an 

implementation program. Although clinical performance has 

been exhaustively studied during admissions, situations in 

outpatient clinics have only been evaluated in one preliminary 

report in Italy.23

The main strength of this study is the novel information 

it provides and the wide coverage in catchment population 

screened at a regional level. However, when interpreting 

our results, a number of issues must be considered. First, the 

participating hospitals volunteered, and there was no attempt 

at representative sampling. As a consequence, it is possible 

that the hospitals involved in the study were those with an 

improved performance, which clearly constitutes a selection 

bias. Therefore, this pilot study should be used to estimate 

sample size calculation for a major randomized nationwide 

clinical audit. Second, another limitation intrinsically associ-

ated with audits is the considerable number of investigators 

who recorded the information using different information 

sources. The auditors were clinicians capable of diagnos-

ing and treating COPD patients. The advantage is that the 

auditors are familiar with the disease and are thus qualified 

to correctly evaluate the clinical records and the information 

recorded; however, they are not expert auditors. Therefore, 

we provided specific instructions on how to perform the audit 

and record the information. Third, this audit focused on a 

cross-sectional evaluation of one particular clinical visit and 

is therefore cross-sectional in design. It is important to evalu-

ate the impact of guideline adherence on clinically relevant 

outcomes. Accordingly, a follow-up of patients is needed to 

evaluate exacerbation rates and survival.

The observed relevance of the different centers to changes 

in treatment is worth noting further. The current guidelines 

Table 4 Multivariate analysis indicating variables associated with 
an increased probability of stepping down treatment

Variable Crude Adjusted

OR 95% CI OR 95% CI

receiving antibiotics 4.366 1.299–14.678 15.909 2.812–90.025
receiving any ICs 3.906 1.640–9.302 4.287 1.351–13.598
FeV1 (%) 1.021 1.002–1.040 1.033 1.011–1.055

Abbreviations: OR, odds ratio; CI, confidence interval; ICS, inhaled corticosteroids; 
FeV1, forced expiratory volume in 1 second.

Table 5 Multivariate analysis indicating variables associated with an increased probability of discontinuing inhaled steroids

Variables Crude Adjusted

OR 95% CI OR 95% CI

Center 6 2.205 1.011–4.813 6.030 1.931–18.835
gOlD a 2.265 0.974–5.267 1.667 0.584–4.818
gOlD B 0.401 0.088–1.814 0.134 0.020–0.891
gOlD C 0.664 0.250–1.763 0.342 0.100–1.167
gOlD D 0.250 0.071–0.878 0.126 0.026–0.611
asthma-like symptoms 0.364 0.108–1.235 0.243 0.060–0.982
Pneumococcal vaccine 0.230 0.051–1.040 0.191 0.035–1.034

not combined laBa+laMa 3.045 1.143–8.114 5.753 1.717–19.277

Mild FeV1 impairment 1.333 0.254–7.007 0.452 0.063–3.260
Moderate FeV1 impairment 0.197 0.050–0.768 0.110 0.022–0.563
severe FeV1 impairment 0.211 0.058–0.770 0.174 0.034–0.881
Very severe FeV1 impairment 0.063 0.007–0.600 0.050 0.004–0.640

Abbreviations: OR, odds ratio; CI, confidence interval; LAMA, long-acting muscarinic antagonists; LABA, long-acting β2 agonist; gOlD, global initiative for Obstructive 
lung Disease; FeV1, forced expiratory volume in 1 second.
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for COPD treatment are unclear regarding treatment changes. 

Accordingly, clinicians used their own experience and 

knowledge of the disease to make these decisions. Thus, 

treatment changes may be influenced by hospital practices, 

known as a “clustering effect”. This clustering effect indi-

cates that patients with similar characteristics may experience 

different processes of care, depending on the hospital in 

which they are evaluated.24 These factors include otherwise 

unevaluated aspects that might influence clinical care, includ-

ing local guidelines and policies, pricing and reimbursement 

policies, practices of individual clinicians, center policies, 

cultural practices that may influence treatment decisions, 

or clinical characteristics that may be observed within geo-

graphical clusters due to factors that are common to the local 

population, such as sociodemographic factors, family and 

social support networks, cultural beliefs and attitudes, and 

environmental susceptibilities. An awareness of this situa-

tion is especially important in databases with a hierarchical 

structure like ours. In these cases, a multilevel multivariate 

analysis helps to evaluate and quantify the importance of 

the hospital cluster effect.25 In our case, we did not have the 

power to perform this multilevel analysis, but we were able 

to identify some centers with a different practice in stepping 

up or discontinuing ICS.

Current guidelines recommend directing therapy based 

on three main variables: lung function, symptoms, and 

exacerbations. According to our results, these variables were 

indeed factors in stepping up. Exacerbations were the main 

drive in stepping up treatment, as were symptoms, which 

was expected. Both symptoms and exacerbations have been 

associated with clinically relevant outcomes. Interestingly, 

spirometric severity or the classification types were not asso-

ciated with a step-up in treatment. This result suggests that 

pulmonologists guide their step-up decisions based on clinical 

grounds. This finding continues the debate as to whether 

spirometry should be used for the follow-up of patients or if 

clinical outcomes alone should guide therapy.26

Of note, clinicians did not use symptoms for stepping 

down. Instead, they used FEV
1
 rather than symptoms, and 

previous treatments with long-term antibiotics or ICS were 

the key determinants to step-down treatment according to our 

data. Therefore, it appears that of the three GOLD axes (lung 

function, exacerbations, and symptoms), pulmonologists use 

symptoms and exacerbation to step-up and lung function to 

step-down. Nonetheless, caution should be exercised when 

interpreting the associations identified in the current study. 

The significance of FEV
1
 is quite intuitive. The higher the 

FEV
1
, the greater the likelihood of step-down treatment. 

However, the observation that symptoms or exacerbations 

were not retained into the multivariate model is surprising. 

One possible explanation is the overprescription reported 

in patients with COPD for certain FEV
1
 values.18 In this 

scenario, clinicians may decide to step-down intensive treat-

ments in stable patients who receive too many medications 

for a given level of lung function impairment. The use of ICS 

as a predictor of step-down is also expected because the most 

common step-down strategy was based on ICS discontinu-

ation. The use of preventive antibiotic therapy is part of the 

controversy. GOLD recommendations indicate that the use of 

antibiotics is currently not indicated except for treating infec-

tious exacerbations of COPD and other bacterial infections.3 

However, the Spanish guidelines (GesEPOC) recommend 

long-term antibiotics for a selected group of patients with 

frequent infectious exacerbations.27 This discrepancy in the 

recommendations leads to confusion. As a result, doctors also 

make decisions based on their personal beliefs and clinical 

experience. The association of antibiotics with step-down 

can be explained by the fact that the antibiotic itself has been 

withdrawn (which could be in turn due to a lack of efficacy 

or a previous prescription deemed to be inappropriate by the 

current physician). However, only two of these cases were 

observed in our study. Alternatively, the antibiotic could 

have been clinically useful, leading to discontinuation of ICS 

and/or another medication. In our dataset, only changes in 

medication were recorded. Unfortunately, the reasons that 

motivated such modifications were not collected.

ICS discontinuation warrants a particular comment. 

One expected finding was that the number of previous 

exacerbations would be a key finding to discontinue 

ICS. However, this expectation was not confirmed. The 

majority of variables associated with ICS discontinuation 

were protective in nature. Accordingly, the more severe 

the disease, as indicated by either GOLD patient type or 

lung function impairment, the less likely ICS was to be 

discontinued. Additionally, the presence of asthma-like 

symptoms was also associated with not discontinuing ICS. 

The only positive association was receiving two long-acting 

bronchodilators, which may have helped doctors feel more 

confident about discontinuing ICS. This finding is inter-

esting because current literature suggests that ICS can be 

discontinued not only in certain cases in clinical trials with 

double bronchodilation11 but also in actual clinical practice 

with different therapeutic schemes.28 As a consequence of 

this dilemma, the Spanish National Respiratory Society 

released a consensus document providing information on 

the correct use of ICS in COPD.29
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Determinants for changing the treatment of COPD

Interestingly, fixed combinations of long-acting bron-

chodilators (LAMA+LABA) in one single inhaler were not 

available in our country when the audit was performed. 

We therefore assessed the combination of two bronchodilators 

in distinct inhalers. We acknowledge that the use of fixed com-

binations of long-acting bronchodilators (LAMA+LABA) in 

one single inhaler could have modified the prescription 

patterns. However, the clinical efficacy of two long-acting 

bronchodilators is identical regardless of their administration 

in one or two inhalers.30 In addition, severe patients were 

already on ICS-LABA FDCs,18 making the expected impact 

of this variable likely to be noninfluential.

The evaluation of clinical phenotypes in the manage-

ment of COPD is a novel approach initially proposed in the 

Spanish COPD guidelines (GesEPOC)4 and subsequently 

adopted by other countries.31 In this context, it will be 

important to explore how these phenotypes can be used 

in clinical practice and how they may influence treatment 

selection. In our study, the results of bivariate analyses 

demonstrated that certain GesEPOC phenotypes were asso-

ciated with step-down or ICS discontinuation, but not with 

step-up. However, such differences were not retained in 

the multivariate model. Interestingly, specific phenotype-

related features (eg, asthma-like symptoms or number of 

exacerbations) were statistically significant in multivariate 

analysis. These results suggest that physicians’ prescriptions 

are mainly based on single independent features, rather than 

complex phenotypes.

Conclusion
In conclusion, this study analyzed the prescribed treatments 

at a routine follow-up visit of COPD, indicating the deter-

minants of treatment change. The results indicate that the 

majority of doctors did not change the treatment regimen, 

and for those patients whose treatments were changed, 

there were a number of influential factors. In particular, 

pulmonologists seem to use symptoms and exacerbations 

to step-up and lung function to step-down. Further trials are 

needed to evaluate whether these therapeutic changes impact 

clinically relevant outcomes at follow-up. Currently, a degree 

of uncertainty remains regarding treatment adaptation over 

time as the disease progresses. Future guidelines should 

attempt to advocate for therapeutic regimens to enable a 

more individualized treatment for COPD.
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