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Objective: The objective of this study was to assess the non-adherence level of Spanish 
clinical practice to guideline recommendations for the treatment of chronic obstructive 
pulmonary disease (COPD) and to estimate the potential impact on pharmaceutical expen-
diture resulting from transitioning current treatment patterns according to guidelines.
Methods: A model was developed to compare current prescribing patterns with two alternative 
scenarios: the first aligned with the Global Initiative for Chronic Obstructive Lung Disease (GOLD 
2020) recommendations, and the second with the Spanish Guidelines for COPD (GesEPOC 2017). 
Current treatment practice was obtained from publications that describe treatment patterns by 
pulmonology departments in Spain. The economic impact between patterns was calculated from 
the perspective of the Spanish National Health System (NHS), considering the annual pharmaco-
logical costs of COPD inhaled maintenance therapy. Two additional analyses were performed: one 
that included current prescribing patterns of patients managed by pulmonology and primary care 
centers in Spain (published aggregated data); and another that only considered the appropriate use 
of inhaled corticosteroids (ICS) treatment according to guidelines.
Results: It was estimated that 54% and 38% of patients were not treated in line with GOLD and 
GesEPOC recommendations, respectively, mainly due to a broader use of ICS-based therapies. 
Adapting treatment to recommendations could provide a potential annual cost-saving of 
€17,792,022 (according to GOLD) and €5,881,785 (according to GesEPOC). In scenario analysis 
1, a 26% of non-adherence to GesEPOC guideline was observed with a potential annual pharma-
cological cost-saving of €2,707,554. In scenario analysis 2, considering only inappropriate use of 
ICS treatment, an annual cost-saving of €17,863,750 (according to GOLD) and €9,904,409 
(according to GesEPOC) was calculated.
Conclusion: More than a third of treatments for COPD patients in Spain are not prescribed 
in accordance with guideline recommendations. The adaptation of clinical practice to guide-
line recommendations could provide important cost-savings for the Spanish NHS.
Keywords: cost, chronic obstructive pulmonary disease, Spanish, treatment, 
recommendations

Introduction
Chronic obstructive pulmonary disease (COPD) affects 11.8% of the Spanish 
population aged 40 years or older.1 Although it has an irreversible component, an 
early diagnosis and appropriate guideline based treatment can modify the prognosis 
of its clinical evolution.2,3 However, it is an under-diagnosed disease with high 
morbidity and mortality and it constitutes a major public health problem.4

Recommendations for the management of patients with COPD suggest an 
individualized approach to treatment according to patient characteristics, based 
primarily on symptom burden and risk of exacerbations.5–7 The goal of 
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pharmacological therapy for the management of COPD is 
to reduce the symptoms, frequency and severity of exacer-
bations, as well as to improve the prognosis of the 
disease.5,8

Similar to the ABCD groups of the classification 
according to the GOLD strategy,5 four phenotypes are 
defined in the GesEPOC 2017 guidelines: patients with 
≤1 exacerbation/year without hospitalization belong to the 
non-exacerbator phenotype, in patients with ≥2 exacerba-
tions/year or ≥1 hospitalizations a distinction is made 
between exacerbator with emphysema phenotype and 
exacerbator with chronic bronchitis phenotype and, finally, 
a fourth phenotype is defined, the asthma and COPD over-
lapping (ACO) phenotype.6

Bronchodilator therapy is the main initial and mainte-
nance treatment for stable COPD in patients not at increased 
risk of exacerbations.5–7 According to several observational 
studies conducted in Spain, these patients represent around 
60% of all COPD patients.9–11 Bronchodilator therapy may 
consist of a long-acting muscarinic antagonist bronchodilator 
(LAMA) or a long-acting β2 adrenergic agonist (LABA), in 
monotherapy or in combination. These therapies combined 
with inhaled corticosteroid (ICS) are recommended in 
patients with a history of previous exacerbations (2 or more 
moderate or 1 or more leading to hospitalization), especially 
if blood eosinophils are elevated – according to Global 
Initiative for Chronic Obstructive Lung Disease 
(GOLD)5,12 –, or triple therapy (LAMA/LABA/ICS) in 
uncontrolled high risk patients with exacerbations treated 
with LAMA/LABA – according to Spanish Guidelines for 
the diagnosis and treatment of COPD patients (GesEPOC) –, 
as well as in patients with overlapping asthma and COPD 
(asthma-COPD overlap).6,13,14

Several studies carried out in Spain have reported 
a lack of adherence of clinical practice to guideline recom-
mendations, both in the primary care setting9,10,15,16 and in 
specialized care.9,10,17,18 The lack of adherence is mainly 
due inadequate evaluation and segmentation of COPD 
patients, a low use of spirometry and a high use of ICS 
in patients with mild-moderate COPD and without 
exacerbations.16,18,19 Different studies have found that 
more than 60% of patients with mild COPD receive ICS 
therapy, often at high doses.18,20

The correct evaluation of COPD patients and the opti-
mization of pharmacological treatment in accordance with 
guideline recommendations could result in a clinical ben-
efit for patients21–24 plus cost-savings for the Spanish 
National Health Service (NHS).25–28

This study aims to assess the degree of adherence of 
clinical practice to guideline recommendations for COPD 
in Spain, and estimate the potentials savings derived from 
the optimization of drug treatment to guideline 
recommendations.

Methods
Model
A model was developed to compare current prescribing 
patterns with two alternative patterns in line with the recom-
mendations of: (1) international GOLD 2020 document,5 and 
(2) Spanish-level reference guide GesEPOC 2017.6

In the model, the natural history of COPD was not 
simulated, only the COPD population and associated phar-
macological treatments. Costs have been estimated con-
sidering a time horizon of a year, 100% adherence to 
medications and no change in treatment over that period.

Two COPD studies conducted in Spain with a detailed 
description of COPD population and pharmacological 
treatment were identified during the literature review. 
These studies provide detailed information regarding the 
distribution of the COPD population according to the 
GOLD and/or GesEPOC classification criteria (ABCD 
GOLD groups and GesEPOC phenotypes), and the phar-
macological treatment used in each group of patients:

1. Multicenter observational study conducted in pul-
monology departments with classification of 
patients according to GOLD groups and according 
to GesEPOC phenotypes,17 used in the base case 
analysis of this study.

2. Multicenter observational epidemiological study 
(FENEPOC study) conducted in primary care and 
pulmonology services (aggregated data), with clas-
sification of patients according to GesEPOC 
phenotypes.9 This study was used in scenario ana-
lysis 1, considering an alternative source of current 
treatment patterns in Spain.

Base Case Analysis
Population and Classification
The model considered the Spanish population aged 40 
years or older29 with diagnosed1 and treated COPD,30 

with a total of 365,142 patients (Figure 1).
The classification of patients by group was based on the 

data from the study conducted in the field of pulmonology 
(Figure 2),17 with distribution based on: (1) GOLD 
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26,893,502 Spanish population ≥40 years old29

3,173,433 Spanish population with COPD1

806,052 Spanish population with diagnosed COPD1

365,142

11.80%a

25.40%a

45.30%

Spanish population with diagnosed and treated COPD30

Figure 1 Spanish population ≥ 40 years with diagnosed and treated COPD. 
Notes: aNational data, for the analysis by Autonomous Communities, the population in said region was considered. 
Abbreviation: COPD, chronic obstructive pulmonary disease.

38.7%

20.7%

11.4%

29.3%

A B

C

Group A Group B Group C Group D

58.5%

9.5%

23.9%

8.1%

Non-exacerbator phenotype
Exacerbator with emphysema phenotype
Exacerbator with chronic bronchitis phenotype
ACO phenotype

45.8%

18.0%

29.0%

7.2%

Non-exacerbator phenotype
Exacerbator with emphysema phenotype
Exacerbator with chronic bronchitis phenotype
ACO phenotype

Figure 2 Distribution of patients considered in each GOLD group and GesEPOC phenotype in the base case analysis (A and B) and scenario analysis 1 (C), based on 
literature a. (A) Distribution of patients according to the GOLD strategy used in the base case analysis.17 (B). Distribution of patients according to the GesEPOC guide used 
in the base case analysis.17 (C). Distribution of patients to each GesEPOC phenotype used in scenario analysis 1.9 

Notes: aThe current treatment prescription patterns only take into account patients treated with the main treatments (LAMA, LABA, LAMA/LABA, LABA/ICS and LAMA/ 
LABA/ICS). 
Abbreviations: ACO, asthma-COPD overlap; COPD, chronic obstructive pulmonary disease; GesEPOC, Spanish Guidelines for Chronic Obstructive Pulmonary Disease; 
GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; ICS, inhaled corticosteroids; LABA, long-acting β2 adrenergic agonists; LAMA, long-acting muscarinic 
antagonists.
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classification according to four groups (ABCD, according to 
symptoms and history of exacerbations) and (2) GesEPOC 
classification according to four phenotypes of high-risk 
patients (non-exacerbator phenotype, exacerbator with 
emphysema, exacerbator with chronic bronchitis and ACO 
[asthma-COPD overlap]; according to clinical profile).

Based on the GOLD 2020 strategy,5 peripheral eosino-
philia is a determining clinical parameter for selecting ICS 
treatment. According to recently published data, in Spain 
28.4% of the patients have blood eosinophilia levels >300 
cel/µL.31 It was assumed this proportion of patients in 
GOLD groups C and D had high blood eosinophils.

Drug Treatment Patterns
The model used a treatment-mapping matrix to hypotheti-
cally redistribute patients with COPD undergoing long-act-
ing inhaler therapy from their current treatment pathway 
(actual prescribing patterns) to one of two alternative treat-
ment pathways, which represents treatment optimization 
with prescribing in accordance with GOLD strategy and 
GesEPOC guideline (Figure 3).

Current Treatment 
The current drug treatment patterns used for each of the GOLD 
groups and GesEPOC phenotypes were obtained from the 
same observational study in pulmonology17 (Figure 3). The 
therapies considered were the inhaled therapies LAMA, 
LABA, LAMA/LABA, LABA/ICS and LAMA/LABA/ICS.

Treatment Proposal According to Guideline 
Recommendations 
Two patterns were mapped for the analysis of adherence to 
guidelines: (1) the recommendations of the GOLD 2020 
strategy5 and (2) the recommendations of the Spanish 
GesEPOC 2017 guidelines6 (Figure 3).

Costs
The impact on pharmaceutical expenditure as a result of 
changing the current treatments that did not follow guideline 
recommendations to the appropriate therapies according to 
guidelines was estimated. The impact was conducted from 
the perspective of the Spanish NHS in 2020.

The annual pharmacological costs by therapeutic group 
(LAMA, LABA, LAMA/LABA, LABA/ICS and LAMA/ 
LABA/ICS) were considered based on the public price includ-
ing (PPI) Value Added Tax (VAT) (PPI VAT),32 applying the 
deductions of Royal Decree Law (RDL) 8/2010,33 the recom-
mended dosage of each drug according to the summary of 
product characteristics34 and weighting the cost of each 

pharmacological option according to its consumption in 
Spain35 (Table 1). All patients treated with dual or triple 
therapies were assumed to use fixed-dose combination inha-
lers. Likewise, when calculating the annual pharmacological 
cost of LAMA and LAMA/LABA, specifically for tiotropium 
and tiotropium/olodaterol Respimat® reusable, due to the fact 
that the same inhaler can be used with up to 6 cartridges, 
a maximum use of refills was assumed (annual prescription 
of 2 packs of the reusable inhaler plus cartridge and 10 refill 
cartridges).

Analysis in Autonomous Communities
The distribution of the economic impact for the 17 individual 
budget holding Autonomous Communities of Spain were esti-
mated, as they are individually responsible for providing 
healthcare services. To this end, the population ≥40 years of 
age29 with diagnosed COPD1 and treated30 was estimated in 
each autonomous community. The same classification of 
patients and distribution of treatments by group/phenotype 
were applied as in the total Spanish population,17 since no 
published data were identified at the Autonomous 
Community level.

The annual pharmacological costs per therapeutic 
group were weighted based on the pharmacological con-
sumption of each region.35

Scenario Analyses
Two scenario analyses were performed.

● Scenario analysis 1

This scenario included prescribing patterns of COPD 
patients who attended pulmonology and primary care cen-
ters in Spain (aggregated data).9

For the calculation, the distribution of patients and the 
detail of current prescription patterns was considered 
according to the four phenotypes of the GesEPOC guide-
lines based on the FENEPOC study (Figure 2; Annex 1).9

The treatment changes used in this analysis were those 
recommended by the GesEPOC 2017 guideline,6 shown in 
Annex 1.

● Scenario analysis 2

Here the focus was limited to the economic impact as a result 
of aligning ICS treatment with guideline recommendations. 
The population distribution and current COPD treatment used 
were those used in the base case analysis.
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The estimated recommended treatment was based on 
the appropriate use of ICS treatment where its use is not 
recommended in certain populations according to GOLD 
20205 and GesEPOC 2017,6 without modifying the rest 
of the non-recommended therapeutic options that did not 
include ICS.

Results
Base Case Analysis
Analysis According to GOLD Recommendations
It was observed that 54% of patients managed in pulmo-
nology departments were not treated in line with GOLD 
recommendations for their GOLD category (Table 2).

Non-exacerbator phenotypeb

LAMA 26.5% LAMA 26.5%

LABA 6.3%

LAMA/LABA
16.5%

LABA/ICS 11.5%

LABA 6.3%

LAMA/LABA 
16.5%

LAMA 7.1%

LAMA/LABA 
4.4%

LAMA/LABA/ICS
39.2%

LAMA/LABA 
39.2%

Current treat. Proposed treat.

Exacerbator with emphysema 
phenotype

Exacerbator with chronic bronchitis 
phenotype ACO phenotypeb

LAMA 5.9% LAMA/LABA
5.9%

LABA 0.5%

LAMA/LABA
9.7%

LABA/ICS 18.3%

LAMA/LABA
0.5%

LAMA/LABA 
9.7%

LAMA/LABA 
18.3%

LAMA/LABA/ICS
65.6%

LAMA/LABA/ICS 
65.6%

Current treat. Proposed treat.

LAMA 2.6% LAMA/LABA
2.6%

LABA 0.4%

LAMA/LABA
13.0%

LABA/ICS 9.8%

LAMA/LABA
0.4%

LAMA/LABA 
13.0%

LAMA/LABA 
9.8%

LAMA/LABA/ICS
74.3%

LAMA/LABA/ICS 
74.3%

Current treat. Proposed treat.

LAMA 2.5% LABA/ICS 2.5%

LABA 3.1%

LAMA/LABA
6.9%

LABA/ICS 28.8%

LABA/ICS 3.1%

LAMA/LABA/ICS 
4.6%

LABA/ICS 9.4%

LAMA/LABA/ICS 
19.3%

LAMA/LABA/ICS
58.8%

LAMA/LABA/ICS 
58.8%

Current treat. Proposed treat.

LABA/ICS 2.3%

Patients with inappropriate therapy 
Patients with change in therapy
Patients without change in therapy

A

B

Group A 
(low exacerbation risk and low symptom 

burden)

LAMA 32.3% LAMA 32.3%

LABA 7.6%

LAMA/LABA
13.6%

LABA/ICS 15.1%

LABA 7.6%

LAMA/LABA 
13.6%

LAMA/LABA 
15.1%

LAMA/LABA/ICS 
31.4%

LAMA/LABA 
31.4%

Current treat. Proposed treat.

Group B
(low exacerbation risk and high 

symptom burden)

Group C
(high exacerbation risk and low 

symptom burden)a

Group D
(high exacerbation risk and high 

symptom burden)a

LAMA 13.5% LAMA 13.5%

LABA 3.7%

LAMA/LABA
17.9%

LABA/ICS 11.5%

LABA 3.7%

LAMA/LABA 
17.9%

LAMA/LABA 
11.5%

LAMA/LABA/ICS
53.3%

LAMA/LABA 
53.3%

Current treat. Proposed treat.

LAMA 8.5%

LABA 1.3%

LAMA/LABA
14.3%

LABA/ICS 16.5%

LAMA/LABA 
14.3%

LAMA/LABA 
10.3%

LAMA/LABA/ICS
59.4%

LAMA/LABA 
37.2%

LAMA/LABA/ICS 
22.2%

Current treat. Proposed treat.

LAMA 8.5%

LAMA 1.3%

LAMA/LABA/ICS 
25.1%

LAMA 2.1% LAMA 2.1%

LAMA/LABA
12.2%

LABA/ICS
9.9%

LAMA/LABA 12.2%

LAMA/LABA 6.6%

LAMA/LABA/ICS
75.3%

LAMA/LABA 50.2%

Current treat. Proposed treat.

LABA 0.5% LAMA 0.5%

Patients with inappropriate therapy 
Patients with change in therapy
Patients without change in therapy

LABA/ICS 6.2%

LABA/ICS 3.3%

Figure 3 Base case analysis: current treatment patterns and proposed treatment according to GOLD (A) and GesEPOC (B) recommendations. (A) Current treatment 
patterns in pulmonology according to GOLD groups17 and proposed treatment patterns based on the GOLD strategy.5 (B) Current treatment patterns in pulmonology 
according to GesEPOC phenotypes17 and proposed treatment patterns based on the recommendations of the GesEPOC guidelines.6 

Notes: aIt was considered that 28.4% of the patients in GOLD groups C and D had eosinophilia >300 cells/µL31 assuming that these patients were treated with ICS 
therapies. It was considered to maintain the treatment to patients with high blood eosinophils and to treat with LAMA/LABA the rest of the patients currently treated with 
ICS therapies. bPatients with inappropriate therapy who can be treated with more than one therapeutic option, have been distributed according to the current treatment 
shares of the phenotype considered. 
Abbreviations: ACO, asthma-COPD overlap; COPD, chronic obstructive pulmonary disease; GesEPOC, Spanish Guidelines for Chronic Obstructive Pulmonary Disease; 
GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; ICS, inhaled corticosteroids; LABA, long-acting β2 adrenergic agonists; LAMA, long-acting muscarinic 
antagonists; Treat., treatment.
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The lack of adherence to guideline recommendations in 
current practice was mainly due to a broader use of ICS- 
based therapies. Ninety-nine percent (195,051 of the 
196,164 patients who were not treated in accordance 
with recommendations) of patients were inappropriately 
treated with LABA/ICS or LAMA/LABA/ICS, and the 
remaining 1% of patients treated with LABA not in accor-
dance with guidelines (Table 2).

In analyzing the results according to patient type, 46% and 
65% of patients in population GOLD groups A and B (low risk 
of exacerbations), respectively, were not treated in line with 

the recommended pharmacological treatment. Additionally, 
groups C and D (high exacerbation risk) amounted to 49% 
and 57% of patients, respectively (Table 2; Figure 3).

If patients undergoing long-acting inhaler therapy from 
their current treatment pathway are hypothetically redistrib-
uted to treatment aligned with GOLD recommendation, it 
could result in potential cost-savings on the NHS of 
€17,792,022 (Figure 4).

Analysis According to GesEPOC Guideline
This analysis showed that the patterns of treatment from 
38% of patients managed in the pulmonology setting 
were not prescribed in line with recommendations of 
GesEPOC guidelines for their specific phenotype 
(Table 2).

Lack of adherence to guideline recommendations in 
current practice was mainly due to a broader use of ICS- 
based therapies. Ninety-four percent of patients (128,929 
of the 137,464) who were not treated in accordance with 
the Spanish guideline were treated with ICS-based thera-
pies, as opposed to the remaining 6% who were treated 
with bronchodilator therapy (Table 2).

Regarding the different phenotypes, it was observed 
that half of the patients with the non-exacerbator pheno-
type were not treated according to GesEPOC recommen-
dations because they were treated with ICS (Table 2; 

Table 1 Annual Pharmacological Cost Considered by Each 
Therapeutic Group

Therapeutic Group Annual Drug Cost per Patienta,b

LAMA €490.97

LABA €426.51

LAMA/LABA €770.49
LABA/ICS €527.91

LAMA/LABA/ICS €952.07

Notes: aValues in PPI + VAT, considering the deduction of RDL 8/2010.  bFor the 
data on drugs with dual indication (COPD and asthma), it is assumed that 75% of 
the total sales of LAMA and 64% of the total sales of LABA (with or without ICS) 
correspond to COPD.35 

Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled corti-
costeroids; LABA, long-acting β2 adrenergic agonists; LAMA, long-acting muscarinic 
antagonists; PPI + VAT, public price including VAT; RDL, royal decree law; VAT, value 
added tax.

Table 2 COPD Patients Not Adherent to GOLD Recommendations and GesEPOC Guidelines in Pulmonology Units (Base Case 
Analysis)

Patients (%) Non-Adherent to Recommendations

Strategy Current Treatment in Clinical Practice

LAMA LABA LAMA/LABA LABA/ICS LAMA/LABA/ICS Total

GOLD

Group A (N = 141,309) 0 0 0 21,326 (15.1%) 44,321 (31.4%) 65,648 (46.5%)

Group B (N = 75,476) 0 0 0 8,716 (11.5%) 40,242 (53.3%) 48,958 (64.9%)

Group C (N = 41,540) 0 556 (1.3%) 0 4,294 (10.3%) 15,435 (37.2%) 20,285 (48.8%)

Group D (N = 106,817) 0 556 (0.5%) 0 7,049 (6.6%) 53,669 (50.2%) 61,274 (57.4%)

Total (N = 365,142) 0 1,113 (0.3%) 0 41,385 (11.3%) 153,667 (42.1%) 196,164 (53.7%)

GesEPOC

Non-exacerbator (N = 213,742) 0 0 0 24,491 (11.5%) 83,864 (39.2%) 108,355 (50.7%)

Exacerbator with emphysema (N = 34,510) 2,041 (5.9%) 186 (0.5%) 0 6,308 (18.3%) 0 8,535 (24.7%)

Exacerbator with chronic bronchitis (N = 87,204) 2,226 (2.6%) 371 (0.4%) 0 8,535 (9.8%) 0 11,132 (12.8%)

ACO (N = 29,686) 742 (2.5%) 928 (3.1%) 2,041 (6.9%) 5,731 (19.3%) 0 9,441 (31.8%)

Total (N = 365,142) 5,010 (1.4%) 1,484 (0.4%) 2,041 (0.6%) 45,065 (12.3%) 83,864 (23.0%) 137,464 (37.6%)

Notes: Lack of adherence to the guidelines: patients who change treatment due to its adequacy according to guideline recommendations. 
Abbreviations: ACO, asthma-COPD overlap; COPD, chronic obstructive pulmonary disease; GesEPOC, Spanish Guidelines for Chronic Obstructive Pulmonary Disease; 
GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; ICS, inhaled corticosteroids; LABA, long-acting β2 adrenergic agonists; LAMA, long-acting muscarinic 
antagonists.
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€25 

€34 

€181 

€0 €50 €100 €150 €200 €250 €300

Proposed
treatment

Current
treatment

Millions

LAMA LABA LAMA/LABA LABA/ICS LAMA/LABA/ICS

€282,021,693

€264,229,672

Annual savings of
€17,792,022

€35 

€30 

€6 

€6 

€125 

€40 

€3 

€25 

€107 

€180 

€0 €50 €100 €150 €200 €250 €300

Proposed
treatment

Current
treatment

Millions

LAMA LABA LAMA/LABA LABA/ICS LAMA/LABA/ICS

€281,602,234

€275,720,449

Annual savings of
€5,881,785

€10 

€11 

€3 

€4 

€147 

€82 

€2 

€17 

€136 

€188 

€0 €50 €100 €150 €200 €250 €300 €350

Proposed
treatment

Current
treatment

Millions

LAMA LABA LAMA/LABA LABA/ICS LAMA/LABA/ICS

€300,689,269

€297,981,715

Annual savings of
€2,707,554

A

B

C

Figure 4 Pharmaceutical expenditure and annual savings in patients treated in exclusively pulmonology services (base case analysis) (A and B) or pulmonology and primary 
care (scenario analysis 1) (C). (A) Following recommendations of the GOLD strategy (base case). (B) Following recommendations of the GesEPOC guide (base case). (C) 
Following the recommendations of the GesEPOC guide (scenario analysis 1). 
Abbreviations: GesEPOC, Spanish Guidelines for Chronic Obstructive Pulmonary Disease; GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; ICS, inhaled 
corticosteroids; LABA, long-acting β2 adrenergic agonists; LAMA, long-acting muscarinic antagonists.
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Figure 3). In 25% of patients with exacerbator phenotype 
with emphysema and in 13% of patients with exacerbator 
phenotype with chronic bronchitis, the change to dual- 
bronchodilator treatment should be considered (Table 2; 
Figure 3). Patients with ACO phenotype should all be 
treated with ICS-based therapies (Figure 3); however, 
32% of ACO patient therapies were not prescribed in 
line with guideline recommendations (Table 2).

The model showed that if patients are hypotheti-
cally redistributed to treatment in accordance with 
GesEPOC guideline recommendations, it could provide 
potential cost-savings of €5,881,785 on the NHS 
(Figure 4).

Analysis of Savings by Autonomous Communities
Additionally, the potential savings were calculated by autono-
mous community. The factors with the greatest impact on 
savings were the population size and the prevalence of diag-
nosed and treated COPD in each region. The Community of 
Madrid, Catalonia and Andalusia were the autonomous com-
munities with the greatest potential savings, as a result of re- 
aligning current treatment to GOLD and GesEPOC guidelines 
(Figure 5).

Scenario Analyses
In scenario analysis 1, it was observed that 26% of patients 
were not treated in line with GesEPOC recommendations 

Figure 5 Base case analysis: annual savings in pharmaceutical expenditure in patients treated in pulmonology services distributed by Autonomous Community according to 
the GOLD (A) and GesEPOC (B) guidelinesa. (A) Following GOLD strategy recommendations. (B) Following GesEPOC guideline. 
Notes: aThe sum of the costs of the regions does not correspond to the total Spanish cost (Figure 4) as the pharmacological costs have been weighted according to their 
sales in each region. 
Abbreviations: GesEPOC, Spanish Guidelines for Chronic Obstructive Pulmonary Disease; GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease.
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for their specific phenotype (Table 3). The lack of adher-
ence was most prominent in the inappropriate use of ICS 
in most COPD phenotypes; 94% of the total number of 
patients not treated in accordance with recommendations 
were treated with an ICS therapy, compared with 6% that 
were inappropriately treated with bronchodilators (Table 3; 
Annex 1).

Forty-four percent of the patients with a non-exacerbator 
phenotype were treated with ICS, while they should not have 
received ICS according to GesEPOC guidelines (Table 3; 
Annex 1). Among exacerbating patients, 12% of patients 
with emphysema and 7% with chronic bronchitis were trea-
ted with another option than recommended according to 
GesEPOC guidelines (Table 3; Annex 1). Patients with 
ACO phenotype should all be treated with ICS-based thera-
pies; however, 28% of these patients were not prescribed in 
line with guideline recommendations (Table 3; Annex 1).

The model also showed a potential reduction in annual 
pharmaceutical expenditure resulting from alignment of 
treatment to the GesEPOC guidelines of €2,707,554 
(Figure 4), equivalent to 0.9% of the 2020 pharmaceutical 
expenditure on COPD in Spain.

In scenario analysis 2, it was observed that adapting 
clinical practice regarding the management of ICS-based 
therapies to guideline recommendations would lead to 
savings in pharmaceutical expenditure of €17,863,750 
and €9,904,409 according to the GOLD and GesEPOC 
recommendations for the Spanish NHS, respectively.

Discussion
This study illustrates the low adherence of Spanish clinical 
practice in the management of stable COPD to GOLD 
strategy and GesEPOC guidelines.

According to guidelines, the population who can ben-
efit from ICS, in addition to long-term bronchodilator 
therapy, are those with a history of exacerbations and 
elevated blood eosinophil levels, as well as the population 
with a history of asthma. However, the present analysis 
demonstrates a broader inappropriate use of ICS being the 
main reason for the low adherence to guidelines.

This trend in the use of ICS has also been observed in 
other Spanish studies. In particular, in the field of pulmo-
nology, the EPOCONSUL clinical audit revealed that 
more than 60% of patients with a phenotype other than 
ACO were treated with ICS.18 Likewise, the results of the 
COACH clinical audit, carried out in primary care centers, 
showed up to 55% of COPD patients without a history of 
exacerbations followed treatment regimens that included 
ICS.15 More recently, a big data analysis has been pub-
lished with data from patients from Castile La Mancha, in 
which 68% of COPD patients were receiving ICS, mostly 
in the form of triple therapy.10

Given the high use of ICS, the GOLD strategy recom-
mends a periodic review of treatment and proposes an 
assessment of ICS withdrawal in patients who experience 
an ICS-related adverse effect (such as pneumonia), inap-
propriate original indication, and/or lack of response to 
ICS. Although the current analysis did not follow indivi-
dual patients over time, –so any de-escalation of treatment 
was taken into account–, it has been observed in the 
literature that the gradual withdrawal of ICS in patients 
treated with LAMA/LABA/ICS does not increase the risk 
of exacerbation, and may reduce the risk of adverse 
events, such as pneumonia.36 In this respect, and based 
on all the available evidence, the European Respiratory 

Table 3 COPD Patients Treated Without Following GesEPOC Guidelines in Pulmonology and Primary Care Units (Scenario 
Analysis 1)

Patients (%) Non-Adherent to Recommendations

GesEPOC Phenotype Current Treatment in Clinical Practice

LAMA LABA LAMA/LABA LABA/ICS LAMA/LABA/ICS Total

Non-exacerbator (N = 167,357) 0 0 0 13,140 (7.9%) 60,857 (36.4%) 73,997 (44.2%)

Exacerbator with emphysema (N = 65,698) 692 (1.1%) 0 0 6,916 (10.5%) 0 7,607 (11.6%)

Exacerbator with chronic bronchitis (N = 105,808) 1,383 (1.3%) 692 (0.7%) 0 5,532 (5.2%) 0 7,607 (7.2%)

ACO (N = 26,279) 1,383 (5.3%) 0 1,383 (5.3%) 4,576 (17.4%) 0 7,343 (27.9%)

Total (N = 365,142) 3,458 (0.9%) 692 (0.2%) 1,383 (0.4%) 30,164 (8.3%) 60,857 (16.7%) 96,554 (26.4%)

Notes: Lack of adherence to guidelines: patients who change treatment due to an adaptation to guideline recommendations. 
Abbreviations: ACO, asthma-COPD overlap; COPD, chronic obstructive pulmonary disease; GesEPOC, Spanish Guidelines for Chronic Obstructive Pulmonary Disease; 
ICS, inhaled corticosteroids; LABA, long-acting β2 adrenergic agonists; LAMA, long-acting muscarinic antagonists.
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Society (ERS) has recently issued a conditional recom-
mendation of ICS withdrawal in patients with blood eosi-
nophils <300 cel/µL and no history of frequent 
exacerbations.37

In contrast, the present study shows that 13% of 
patients with an ACO phenotype are not treated with 
ICS, despite GesEPOC recommendations. These results 
were similar to EPOCONSUL, where a quarter part of 
ACO patients were not receiving ICS.18

From an economic perspective, the model showed that 
treating patients in accordance with guideline recommen-
dations could lead to a 6.3% (according to GOLD) and 
2.1% (according to GesEPOC) reduction in pharmaceuti-
cal spending on COPD in Spain in 2020 (total cost of 
€282 million [Figure 4]).

Overall, the degree of adherence to recommendations 
was higher for the GesEPOC guideline compared with the 
GOLD strategy. Consequently, regarding the economic 
implications, the appropriateness of clinical practice to 
the GOLD recommendations would entail an additional 
pharmacological saving of €11,910,237, compared with 
the potential savings generated by aligning with 
GesEPOC guidelines. The main reason for these differ-
ences observed from GOLD in comparison with 
GesEPOC, is associated with the more restrictive recom-
mendations regarding the use of ICS in the GOLD strat-
egy. Likewise, the decrease in the use of triple therapy in 
line with the recommendations also contributed to savings 
over GesEPOC. On the other hand, the GesEPOC guide-
line recommends dual bronchodilator therapy as the main 
treatment in high-risk patients, reserving the LABA/ICS 
combination as initial therapy only for patients with ACO 
phenotype. This implies scaling up the treatment of 
patients treated with less costly therapies (such as bronch-
odilator monotherapy or LABA/ICS) to more expensive 
ones (such as dual bronchodilation), adding an additional 
pharmacological cost. These additional costs, however, are 
offset by a reduction of the use of triple therapy (a more 
costly therapy), generating overall savings for the NHS.

In scenario analysis 1, a higher adherence of treatment 
patterns to GesEPOC guidelines was observed than in the 
base case analysis. The low adherence was mainly due to 
the broader use of ICS-based therapies, including patients 
with a non-exacerbator phenotype.

In scenario analysis 2, it was observed that the phar-
macological savings resulting from limiting re-alignment 
to ICS-based therapies alone, were higher than observed in 

the base case analysis. The savings derived from switching 
from more expensive therapies (such as triple therapy) to 
less costly treatments (such as monotherapy or double 
bronchodilation) offset the additional pharmacological 
costs derived from switching away from less costly thera-
pies (such as LABA/ICS) to LAMA/LABA. This suggests 
that a correct evaluation of ICS treatment use could be an 
effective cost-reducing strategy.

These data are consistent with those of a Spanish study 
which analyzed 10,711 patients with COPD in the primary 
care setting and showed that 34.5% received ICS and in 18.2% 
of them the use was inappropriate according to the GOLD 
strategy.25 Patients who received ICS treatment not aligned 
with the recommendations had a poorer quality of life and 
generated higher direct costs (€1,590/patient per year if the use 
of ICS was inappropriate vs. €1,157 if they followed the 
recommendations, p <0.05). In addition, a recent study per-
formed in primary care in Spain showed that from more than 
34,000 patients initiating triple therapy, 70% were GOLD A or 
B and up to 54% were non exacerbators, showing again 
a broader use of ICS, not aligned with current guidelines.38

A number of limitations in the current analysis should be 
noted. First, the use of fixed-dose combination inhalers was 
assumed in all patients treated with double or triple therapies. 
This simplified approach led to an underestimation of the 
costs of the combinations, since the pharmacological costs of 
the fixed-dose combinations are lower than the sum of the 
cost of the single components taken separately.

Another limitation was that this study only considers the 
costs associated with the pharmacological treatment of stable 
COPD. Thus, the potential variations in other direct or indir-
ect costs in patients derived from low adherence to the 
recommendations have not been quantified, and the clinical 
side effects produced by the drugs have not been included.

On the other hand, the prescribing patterns of clinical 
practice in the scenario of patients classified according to 
GOLD groups of the base case analysis have been 
obtained from a study that was based on the version of 
the GOLD strategy from 2013,39 where obstruction level 
was considered in the classification of patients and, 
instead, the proposed treatment has been determined 
based on the recommendations of the 2020 version. 
This may lead to some patients not belonging to the 
same ABCD group in both versions of the guideline, 
specifically some patients from D group according to 
2013 version may be classified as B group in the updated 
version.
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In addition, another limitation is that the assumption of 
the number of patients with elevated eosinophils used for 
the estimations comes from a different study.31

Finally, in the autonomous communities analyses it was 
not possible to use regional data on patient distribution by 
typology and drug prescription, as there was no data pub-
lished, so model projections are simplifications of reality.

The current analysis demonstrates the potential savings to 
the Spanish NHS as a result of aligning treatment with inter-
national and national guidance. However, any change in treat-
ment should be evaluated by the clinician and agreed with the 
patient, in particular when the disease is not well controlled.8,40 

In line with guidelines recommendations, a review of the 
diagnosis, management of comorbidities, history of symptoms 
and exacerbations, inhalation technique and adherence to med-
ication should be included. However, it has been identified the 
potential economic benefits for the Health System to consider 
when assessing the risks and benefits of therapies, particularly 
those containing ICS for their COPD patients.

Conclusion
The results of this analysis show that more than a third of 
the patients with COPD in Spain are not treated in line 
with national and international clinical recommendations.

The adherence of clinical practice to COPD treatment 
recommendations, and the reduction in the use of ICS-based 
therapies in patients in whom their use is not recommended, 
could provide significant cost-savings for the Spanish NHS.

These findings encourage the need for establishing 
strategies for adapting the management of stable COPD 
in Spanish clinical practice to guideline recommendations, 
thus optimizing health outcomes for patients and reducing 
the pharmaceutical expenditure of the Spanish NHS.
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