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ABSTRACT
Introduction: The Global Initiative for Chronic Obstructive Lung Disease (GOLD) strategy report 
provides guidance on effective management of chronic obstructive pulmonary disease (COPD) accord-
ing to local healthcare systems. However, COPD is a heterogenous disease and certain aspects, 
including prevalence, disease–time course and phenotype distribution, can differ between countries. 
Moreover, features of clinical practice and healthcare systems for patients with COPD can vary widely, 
even in geographically close and economically similar countries.
Areas covered: Based on an initial workshop of respiratory physicians from eleven countries across 
Central and Eastern Europe (CEE) in December 2018 and subsequent discussions, this article offers 
region-specific insights from clinical practice and healthcare systems in CEE. Taking recommendations 
from the GOLD 2022 report into account, we suggest approaches to adapt these into national clinical 
guidelines for COPD management in CEE.
Expert opinion: Several factors should be considered when optimizing management of COPD in CEE 
compared with other regions, including differences in smoking status, vaccination uptake, prevalence of 
tuberculosis and nontuberculous mycobacteria, and variations in healthcare systems. We provide 
guidance and algorithms for pharmacologic and non-pharmacologic management of COPD for the 
following scenarios: initial and follow-up treatment, treatment of patients with frequent exacerbations, 
and withdrawal of inhaled corticosteroids where appropriate.

PLAIN LANGUAGE SUMMARY
Chronic obstructive pulmonary disease (COPD) is a common disease of the lungs. It causes symptoms 
such as breathlessness, cough, and production of phlegm. In people with COPD, these symptoms often 
reduce the quality of their lives. From time to time, symptoms may get worse in people with the 
disease. This worsening is known as ‘exacerbation’. Exacerbations of COPD can be so bad that they lead 
to hospital admissions. The Global Initiative for Chronic Obstructive Lung Disease (GOLD) regularly gives 
advice to doctors around the world. This can help them to provide their patients with the best possible 
treatment for COPD. However, people with the disease and healthcare systems vary from country to 
country. This means that the guidance may need to be adjusted to the needs and available resources of 
different regions. This review looks at how COPD is treated in Central and Eastern Europe. We suggest 
how to adapt the GOLD recommendations to best suit the Central and Eastern European region.
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is a preventable 
and treatable disease marked by persistent respiratory symptoms 
(such as breathlessness, cough, sputum production, wheezing and 
chest tightness) and airflow limitation that results from airway and/ 
or alveolar abnormalities [1]. An estimated 300 million people had 

COPD in 2017 [2], and the disease burden is expected to increase in 
the coming years due to the aging population and continued 
exposure to COPD risk factors such as cigarette smoking and 
other environmental exposures, including air pollution and bio-
mass fuel exposure [3–5]. Of note, COPD may be significantly 
underdiagnosed due to the inclusion of persistent symptoms in 

CONTACT Arschang Valipour arschang.valipour@gesundheitsverbund.at Department of Respiratory and Critical, Care Medicine, Karl-Landsteiner-Institute 
for Lung Research and Pulmonary Oncology, Vienna Health Care Group, Klinik Floridsdorf, Brünner Straße 68, 1210 Vienna, Austria

Supplemental data for this article can be accessed here.

EXPERT REVIEW OF RESPIRATORY MEDICINE                                                                                                                  
2022, VOL. 16, NO. 2, 221–233 
https://doi.org/10.1080/17476348.2021.2023498

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

http://orcid.org/0000-0002-4044-674X
http://orcid.org/0000-0003-4733-0093
http://orcid.org/0000-0001-9560-3653
https://doi.org/10.1080/17476348.2021.2023498
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/17476348.2021.2023498&domain=pdf&date_stamp=2022-04-01


the diagnostic criteria, which risks under-identification of asympto-
matic or intermittently symptomatic patients [6]. In addition to the 
daily symptom burden, COPD may be punctuated by periods of 
acute worsening of respiratory symptoms – referred to as ‘exacer-
bations’ – which account for the greatest proportion of total COPD 
burden on healthcare systems [1,7].

COPD is a heterogeneous disease and therefore treatment 
should be individualized according to patients’ different clinical 
characteristics and severity of their disease [1]. Certain character-
istics of COPD also differ from country to country, including 
variations in prevalence, time course of the disease and distribu-
tion of different phenotypes (such as the presence or absence of 
asthma, frequent exacerbators versus non-exacerbators, and the 
presence or absence of chronic bronchitis versus emphysema) 
[8]. Features of clinical practice and healthcare systems for 
patients with COPD may also vary widely, even in geographically 
close and economically similar countries [8,9].

The Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) strategy report [1] is used worldwide as a tool for 
healthcare professionals to implement effective management 
programs for COPD according to their local healthcare system. 
Guidance from the GOLD report helps to inform clinical guide-
lines on COPD, which are then optimized by national respira-
tory societies according to routine clinical practice in 
individual countries [10–16].

Across guidelines for COPD in Europe and Russia, there is 
general agreement for some recommendations to be used as 
the cornerstone of treatment; for example, treatment goals, 
criteria for diagnosing COPD, and use of long-acting bronch-
odilators (either long-acting muscarinic antagonists [LAMAs], 
long-acting β2-agonists [LABAs] or LAMA/LABA combinations) 
[17]. However, differences exist between countries in other 
areas, such as methods for classifying disease severity, con-
sideration of patient phenotypes, criteria for the use of inhaled 
corticosteroids (ICS), and recommendations for other medica-
tions in addition to bronchodilators [17].

This review considers region-specific insights from clinical 
practice and healthcare systems across several countries of 

Central and Eastern Europe (CEE), including Austria, Bulgaria, 
Croatia, Czech Republic, Hungary, Latvia, Poland, Romania, 
Russia, Serbia and Slovakia, and their impact on COPD man-
agement. The recommendations of the GOLD 2022 strategy 
report are discussed, and approaches to adapt some of these 
recommendations into national clinical guidelines for COPD 
management in CEE are considered.

2. The situation in Central and Eastern Europe

In CEE, certain region-specific features of COPD populations 
and healthcare systems affect the management of COPD. One 
of these is smoking prevalence. CEE has a high prevalence of 
cigarette smoking, which plays a major role in the etiology 
and pathogenesis of COPD. According to data from the Global 
Burden of Disease 2015 Tobacco Collaborators, the mean pre-
valence of smoking in CEE in 2015 ranged from 22–38% in 
men (versus 14% in USA) and 12–28% in women (versus 12% 
in USA; Figure 1) [18]. The reduction in smoking prevalence 
between 2005 and 2015 in most CEE countries was less than in 
the USA, with little change observed in some countries (e.g. 
Czech Republic) and even an increase in smoking prevalence 
in women observed in others (e.g. Croatia and Slovakia) [18]. 
According to 2018 data from the World Health Organization 
(WHO), Europe has the highest regional prevalence of smoking 
(regional average 29%, compared with 17% in the Americas 
and 24% in Western Pacific) [19]. Within Europe, WHO figures 
show that the prevalence is particularly high in certain coun-
tries of the CEE (e.g. Russia, 41%; Serbia, 39%; Latvia, 38%; 
Croatia, 37%; Czech Republic, 34%) [19]. These differences are 
important because smoking can influence the natural history 
of COPD and also affect the efficacy of pharmacotherapy, 
particularly ICS [20].

It has also been consistently reported that levels of air 
pollution are generally higher in CEE than in Western 
European countries [21], with increased concentrations of 
benzo(a)pyrene in urbanized areas and areas with high 
ozone levels [22]. In addition, an association has been found 
between air pollution and the burden of COPD. For example, 
a Serbian study found a link between high levels of black 
smoke and emergency room admissions for COPD [23].

Furthermore, there are differences in healthcare systems 
between CEE countries (Table 1) and most Western European 
countries [24], such as a higher ratio of specialists to general 
practitioners (GPs) in CEE countries. Indeed, in this region, 
COPD is largely diagnosed and treated by pulmonologists 
rather than GPs. For example, in a study evaluating COPD 
treatment patterns in Bulgaria, the proportion of patients 
visiting a GP was lower than those visiting specialists (66% 
versus 99%), whereas the number of specialist visits was sig-
nificantly higher in Bulgaria than in Italy [25]. Treatment by 
specialists versus GPs can cause variations in disease manage-
ment; for example, patients under the care of their GP may be 
less likely to receive pharmacologic and non-pharmacologic 
treatments, and less likely to perform their inhalation maneu-
vers correctly, compared with those cared for by pneumolo-
gists [26].

The burden of COPD symptoms is high across CEE. Data 
from a large observational cross-sectional study exploring the 

Article highlights

● This review considers region-specific insights from clinical practice 
and healthcare systems across several countries of Central and 
Eastern Europe (CEE), including Austria, Bulgaria, Croatia, Czech 
Republic, Hungary, Latvia, Poland, Romania, Russia, Serbia and 
Slovakia, and their impact on COPD management.

● Factors that should be considered when optimizing management of 
COPD in CEE compared with other regions include differences in 
smoking status, vaccination uptake, prevalence of tuberculosis and 
nontuberculous mycobacteria, and variations in healthcare systems.

● The recommendations of the GOLD 2022 strategy report provide 
a solid foundation for adaptation according to the specific needs of 
the CEE region.

● Using the GOLD recommendations as a basis, we have developed 
guidance and algorithms for pharmacologic and non-pharmacologic 
management of COPD for specific scenarios in CEE, including initial 
and follow-up treatment of COPD, treatment of patients with fre-
quent exacerbations and withdrawal of inhaled corticosteroids.

● Treatment of COPD is expected to become more individualized, with 
adoption of basic regimens for treatment initiation, and increasing 
use of imaging modalities embedded in specialty care for advanced 
disease.
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characteristics of patients with COPD in 11 CEE countries (the 
POPE study; N = 3362) found a relatively high mean COPD 
Assessment Test (CAT) score (17.4 ± 7.8) in patients with 
otherwise stable COPD. These findings are consistent with 
data from Western Europe and indicate that a high proportion 
of patients remain symptomatic despite therapy [36,37]. 
However, mean CAT scores varied significantly between coun-
tries in the CEE study, from 15.1 in Hungary to 21.2 in Bulgaria 
[38]. These differences may be explained, at least in part, by 
variation in the distribution of clinical phenotypes, the propor-
tion of frequent exacerbators, and/or differences in symptom 
perception [38].

With respect to the use of COPD pharmacotherapy in clin-
ical practice, data from CEE countries is similar to other cross- 
sectional studies [39–42], with the majority of patients not 
receiving guideline-directed therapy and a high proportion 
of patients with stable COPD receiving ICS-containing regi-
mens, including patients classified as non-exacerbators [36]. 
Country-specific reimbursement restrictions on using combi-
nation therapies, such as LAMA/LABA, may potentially contri-
bute to this phenomenon [43]. More detailed information on 
the availability of pharmacotherapy for COPD patients across 
CEE is provided in Supplementary Table 1.

Furthermore, both the availability of and adherence to non- 
pharmacologic interventions for COPD patients, such as pul-
monary rehabilitation and vaccination, are low in CEE 
(Supplementary Table 2). For example, data from a Serbian 
study showed that the immunization rate for seasonal influ-
enza was 37.1% in patients with stable COPD, which is below 
the recommended vaccination rate and has implications for 
the rate of COPD exacerbations [44].

3. Goals of COPD treatment

According to the GOLD 2022 strategy report, the main goals of 
COPD treatment are reduction in both symptoms and future 

risk of exacerbations [1]. These are supported by additional 
factors that contribute to these goals, including improvements 
in exercise tolerance and health status, prevention and treat-
ment of exacerbations, prevention of disease progression, and 
a reduction in mortality [1]. However, goals such as reducing 
mortality and preventing disease progression may be difficult 
to achieve, and health status is also complex to measure and 
treat.

Management strategies discussed in the GOLD recommen-
dations include both pharmacologic and non-pharmacologic 
interventions [1]. Pharmacologic therapy can be used to 
reduce symptoms, reduce the frequency and severity of 
exacerbations, improve health status and increase exercise 
tolerance in patients with COPD [1]. Non-pharmacologic ther-
apy is complementary and helps to supplement pharmacolo-
gic approaches [1]. Each treatment for COPD should be 
individualized and guided by the patient’s symptoms, exacer-
bations, side effects, comorbidities, drug availability, cost, 
patient response, patient preference and their ability to use 
the inhalation device.

Below, we discuss a CEE perspective on the GOLD recom-
mendations for pharmacologic and non-pharmacologic man-
agement of COPD. We refer to the following key areas: initial 
and follow-up treatment of COPD; treating patients with fre-
quent exacerbations; and withdrawal of ICS where appropri-
ate. For reference, key action points for each section are 
summarized in Table 2.

3.1. Initial and follow-up treatment of COPD

The GOLD strategy report places a strong emphasis on the 
importance of selecting the correct pharmacologic treatment 
for patients early in the course of their disease. For initial 
pharmacologic treatment of COPD, rescue medication with 
short-acting bronchodilators (SABAs) should be prescribed 
for immediate symptom relief; however, SABAs are not 

Figure 1. Prevalence of smoking in Central and Eastern European countries and the USA, 2015.
Error bars denote 95% uncertainty intervals. 

Data from Reitsma et al. [18] 
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generally recommended for regular use. A long-acting bronch-
odilator is therefore most commonly recommended; initial 
therapy with either LAMA, LABA or LAMA/LABA is chosen 
according to an individualized assessment of symptoms and 
exacerbation risk [1]. According to GOLD, LAMA is preferred 
over LABA in patients with a high risk of exacerbations but, for 
some patients, a combination treatment such as a LAMA/LABA 
(e.g. for patients with severe breathlessness) or LABA/ICS (for 
patients with a high risk of exacerbations and blood eosino-
phil counts >300 cells/µL) may be offered as initial treatment 
[1]. According to the American Thoracic Society clinical prac-
tice guideline for pharmacologic treatment of COPD, however, 
LAMA/LABA combination treatment is preferred over LAMA or 
LABA monotherapy in all patients with COPD and dyspnea or 
exercise intolerance [45].

Despite the benefits of using the current GOLD treatment 
recommendations to tailor treatment, assessing patients with 
newly diagnosed COPD according to the GOLD criteria based 
on exacerbations can be challenging. Firstly, at the time of 
COPD diagnosis, it is difficult to obtain retrospectively reliable 
information about past exacerbations, including their severity, 
frequency, etiology, and the presence of a causative link 
between COPD and these events. In fact, information about 
previous exacerbations in clinical practice is usually based on 
the patient’s subjective recall rather than medical records [46]. 
Secondly, the threshold for hospitalization – and thus the 
classification of patients as GOLD D – may be lower in CEE 
due to a larger availability of hospital beds per capita com-
pared with Western countries (3.5–8.7 per 1,000 in CEE versus 
2.8 per 1,000 in USA) [47,48]. Thirdly, the prospective 3-year 
SPIROMICS study demonstrated an inconsistent exacerbation 
pattern (number of years both with and without exacerba-
tions) in 41% of the population studied, particularly among 
patients with more severe disease (GOLD stages 3–4; 56%) 
[49]. Thus, any treatment decision based on recollection of 
exacerbation history may be unreliable for guiding treatment 
decisions. In fact, according to a previous study within the CEE 
region, the majority of COPD patients are non-exacerbators 
[36]. Finally, exacerbations may be driven by (undiagnosed) 
comorbidities (e.g. heart failure) rather than underlying inflam-
mation and/or infection, thus prompting the need for in-depth 
diagnostic assessment of the underlying causes of episodes of 
acute worsening.

Taking into account the factors described above, and with 
reference to national guidelines for the management of COPD 
[10–14,50], as well as the GOLD strategy report [1], we have 
developed a proposed algorithm for the initiation of treat-
ment as well as considerations for follow-up (Figure 2). We 
propose that, at the time of diagnosis, the choice of mainte-
nance inhaler therapy should be primarily based on symptom 
burden and/or lung function impairment rather than exacer-
bation history. Since some patients may not experience symp-
toms to a high degree due to a sedentary lifestyle, forced 
expiratory volume in 1 second (FEV1) <50% predicted and/or 
evidence of hyperinflation (residual volume ≥135% [51]) is 
suggested as an alternative indication for implementing dual 
bronchodilator therapy, even when the modified Medical 
Research Council (mMRC) and/or CAT scores are outside of 
the recommended cutoff points for grading symptoms as Ta
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severe (≥2 for mMRC; ≥17 for CAT) [52]. These findings are 
supported by the most recent pooled data from four rando-
mized controlled trials, comparing the efficacy of LAMA/LABA 
versus LAMA monotherapy as maintenance therapy in 
patients with COPD who were not receiving maintenance 

treatment with long-acting bronchodilators or ICS (‘mainte-
nance naïve’) at study entry [53]. Treatment initiation with 
LAMA/LABA resulted in greater improvements in lung func-
tion, health status and symptom severity compared with 
mono-bronchodilation alone, without compromising patient 

Figure 2. Proposed algorithm for initial and follow-up treatment of COPD in CEE.
*LAMAs have a greater effect on exacerbation reduction compared with LABAs, and decrease hospitalizations [1]. 

CAT, COPD Assessment Test; FEV1, forced expiratory volume in 1 second; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; mMRC, modified Medical Research Council; 
RV, residual volume; TLC, total lung capacity. 

Figure 3. Proposed algorithm for treatment of patients with frequent COPD exacerbations in CEE.
ER, emergency room; GER, gastroesophageal reflux; ICS, inhaled corticosteroids; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist. 
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safety or tolerability [53]. These results support the use of dual 
bronchodilation as first-line maintenance treatment in patients 
with COPD. This should be balanced against the cost of treat-
ment, given that reimbursement is not uniform in all CEE 
countries.

Further support for delaying the assessment of exacerba-
tions to the follow-up visit rather than the initial assessment 
stage is given by the body of data supporting first-step phar-
macologic therapy (e.g. LAMAs, LABAs and LAMA/LABA) in 
decreasing the risk of COPD exacerbations. For example, in 
the 4-year UPLIFT trial, the LAMA tiotropium was superior to 
placebo in decreasing COPD exacerbation risk (as add-on to 
current therapy, which may include LABA and/or ICS) in 
a broad COPD population [54]. Tiotropium has also shown 
superiority in terms of reducing moderate/severe COPD 
exacerbation rates over two LABAs – namely salmeterol [55] 
and indacaterol [56] – and non-inferiority to LABA/ICS (salme-
terol/fluticasone) [57]. In addition, LAMA/LABA (indacaterol/ 
glycopyrronium) is more effective at preventing moderate/ 
severe exacerbations than LABA/ICS (salmeterol/fluticasone) 
[58]. Furthermore, real-life data from the DACCORD study 
recently showed that significantly fewer patients on LAMA/ 
LABA experienced an exacerbation compared with those on 
triple therapy (LAMA/LABA/ICS) [59]. Findings from DACCORD 
also demonstrated that exacerbation rates did not increase in 
patients on dual LAMA/LABA therapy following withdrawal of 
ICS compared with those continuing on triple therapy [60].

Despite our suggested recommendation to use dual 
bronchodilation as first-line maintenance treatment in patients 
with COPD, we do acknowledge that any patient with COPD 
and concomitant asthma should be prescribed ICS in addition 
to bronchodilator treatment from the beginning. This is sup-
ported by the clinical benefits of ICS treatment in patients 

with asthma, including improvements in lung function and 
symptoms, and reduction in exacerbation rate [61].

Beyond pharmacotherapy for COPD, all patients are 
advised to adhere to non-pharmacologic treatment options, 
such as smoking cessation, vaccination and increasing physical 
activity, through simple advice or formal rehabilitation or 
training programs. For smoking cessation, which has the 
greatest capacity to influence the natural history of COPD, 
a combination of pharmacotherapy (e.g. varenicline, bupro-
pion and nortriptyline, as well as nicotine replacement pro-
ducts) and behavioral support is optimal to improve success 
rates [1]. Behavioral support strategies which can be provided 
by healthcare professionals include developing a quit plan, 
giving practical counseling with follow-up contact, and help-
ing the patient to receive social support [1]. COVID-19 vacci-
nation is recommended in patients with COPD, and influenza 
and pneumococcal vaccines can also reduce serious illness, 
particularly in older patients or those with comorbid condi-
tions [1]. For physical functioning, improvements have been 
observed in patients with COPD participating in a real-world 
study in CEE after 6 weeks of tiotropium/olodaterol therapy 
[43]. Dual bronchodilator therapy may also help to promote 
physical activity by a variety of mechanisms in this context, 
such as reducing breathlessness and hyperinflation, and 
improving cardiac function [43,51].

Furthermore, choosing the right inhaler device for each 
patient and regular assessment of inhaler technique are 
important factors, both at treatment initiation and follow- 
up visits (Figure 2) [62,63]. The patient should be involved 
in the decision as to which inhaler device is best for them, 
taking into account ease of handling. A discussion of factors 
affecting inhaler choice is beyond the scope of this article 
but is reviewed elsewhere [64–66]. It is also important to 

Figure 4. Proposed algorithm for ICS withdrawal in CEE.
EOS, eosinophils; ICS, inhaled corticosteroids; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; MB, mycobacterial. 
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ensure that patients have the required inspiratory effort if 
dry powder inhalers are to be used [67]. There are other 
options, such as pressurized metered-dose inhalers and soft 
mist inhalers, which are less affected by inspiratory effort 
[68,69].

Following initiation of therapy, patients should be followed 
up for achievement of treatment goals, and adjustments made 
where necessary [1]. Here, we recommend a rather short-term 
follow-up of about 6 weeks after the initial assessment, which is 
believed to be the average interval between two physician 
visits in the CEE region after initiation of treatment. At follow- 
up, changes in physical activity, side effects of and adherence to 
inhaler therapy, and inhalation technique should be checked. If 
response to initial pharmacologic treatment is not sufficient, it 
is important to consider whether symptoms or exacerbations 
are the main characteristic according to the GOLD 2022 strat-
egy report. For symptoms such as dyspnea, a long-acting 
bronchodilator should be added for those on LAMA or LABA 
monotherapy (Figure 2); for exacerbations, please see the sec-
tion on patients with frequent exacerbations below.

3.2. Treating patients with frequent exacerbations

Some patients with COPD are particularly susceptible to fre-
quent exacerbations, defined as ≥2 exacerbations per year [1]. 
Long-acting bronchodilator therapy (LAMA or LAMA/LABA) 
may be sufficient to prevent exacerbations in many patients, 
although others may require ICS therapy [1]. According to the 
GOLD 2022 strategy report, ICS can be added to LAMA/LABA 
where relevant, such as in patients with frequent exacerba-
tions who also have high blood eosinophil levels [1]. However, 
before prescribing therapy containing ICS, it is important to 
assess risk factors for the development of pneumonia, such as 
being a current smoker or ≥55 years of age, having a history of 
pneumonia or a body mass index <25 kg/m2, or having a poor 
mMRC dyspnea grade and/or severe airflow limitation [1].

Blood eosinophil counts can be used to predict the magni-
tude of the effect of ICS (in addition to bronchodilator regi-
mens) in order to decrease the risk of future exacerbations. 
Patients with blood eosinophil counts <100 cells/µL are unli-
kely to benefit from ICS treatment, whereas those with counts 
>300 cells/µL and history of frequent exacerbations have the 
greatest likelihood of treatment benefit [1]. However, recent 
findings in a healthy population suggest that median blood 
eosinophil counts are affected by a range of confounding 
factors, which may have implications for clinical practice in 
terms of the threshold for ICS use in the management of 
COPD [70]. This study found that after exclusion of age 
≤18 years, asthma, COPD, positive skin prick tests, current 
smoking, metabolic syndrome and obesity, the median blood 
eosinophil count was 100–120 cells/µL in healthy subjects 
aged >18 years, which is lower than previously regarded as 
normal in healthy subjects [70].

In addition, blood eosinophil count, when measured once 
during a COPD exacerbation, may not serve as a reliable 
marker of the long-term inflammation phenotype (eosino-
philic or susceptible to ICS) as it may be influenced by the 
type of infection. For example, in a prospective clinical trial, 

an inverse relationship was shown between blood eosino-
phil count and airway bacterial load during COPD exacerba-
tions [71]. Patients with COPD and bacterial infection during 
exacerbations had a significant decrease in absolute blood 
eosinophil count compared with the stable state, and no 
blood eosinophil count changes were observed in patients 
without bacterial infection [71]. This suggests that blood 
eosinophil count may reflect the type of COPD exacerbation 
(bacterial or non-bacterial) rather than a robust phenotype; 
it must therefore be monitored over time to interpret 
correctly.

Data supporting the benefits of triple therapy containing ICS 
in patients at high risk of exacerbations come from the IMPACT 
and TRIBUTE studies [72,73]. In IMPACT, triple therapy with 
LAMA/LABA/ICS (umeclidinium/vilanterol/fluticasone furoate) 
resulted in a significantly lower rate of moderate or severe 
COPD exacerbations versus LABA/ICS (vilanterol/fluticasone 
furoate) or LAMA/LABA (umeclidinium/vilanterol) in patients 
with symptomatic COPD and a history of exacerbations [72]. 
However, there was a higher incidence of pneumonia in the ICS 
groups versus LAMA/LABA. In TRIBUTE, LAMA/LABA/ICS (glyco-
pyrronium/formoterol/beclometasone dipropionate) signifi-
cantly reduced the rate of moderate-to-severe exacerbations 
compared with LAMA/LABA (glycopyrronium/indacaterol) in 
patients with symptomatic COPD, severe or very severe airflow 
limitation, and an exacerbation history despite maintenance 
therapy, without increasing the risk of pneumonia [73]. In con-
trast to IMPACT, patients with concomitant asthma were 
excluded from TRIBUTE, and the level of benefit with triple 
therapy was smaller than that in IMPACT [73]. In fact, rates of 
moderate-to-severe exacerbations were low in both study arms 
(0.50 [95% confidence interval (CI) 0.45–0.57] and 0.59 [95% CI 
0.53–0.67] per patient per year for the triple therapy and dual 
bronchodilator arms, respectively), suggesting that after 
52 weeks of treatment, both regimens were effective [73]. The 
level of benefit with the triple therapy versus dual therapy was 
greater in patients with chronic bronchitis and those with 
eosinophils of at least 2% [73]. Note that reduction of exacer-
bations should be balanced with safety (see section on ICS 
withdrawal below).

Criteria for who should receive an eosinophil test (outside 
of exacerbations, oral steroids, other causes of eosinophilia) 
could be better defined in future guidance. For instance, 
smoking status should also be taken into account when deter-
mining the cutoff value for eosinophils. Studies have shown 
that smoking status modifies the relationship between efficacy 
and blood eosinophil counts, with former smokers being more 
responsive to ICS at any eosinophil count than current smo-
kers [74,75]. This may be particularly relevant for CEE countries 
with a high prevalence of smoking.

In this context, an analysis from the GLUCOLD study 
demonstrated that patients with COPD and chronic bronchitis 
had lower eosinophil counts in bronchial biopsies and higher 
percentages of sputum eosinophils than patients without 
those symptoms, suggesting a preferential distribution of eosi-
nophils toward the airway lumen in patients with chronic 
bronchitis [76]. The good predictivity of blood eosinophils to 
identify sputum eosinophilia, in turn, suggests promise for this 
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blood biomarker as a predictive marker of response to PDE4 
inhibitors in patients with COPD and chronic bronchitis 
already being treated with triple therapy [77].

High-risk patients who have had at least three exacerba-
tions in the previous year despite standard care may also 
benefit from long-term treatment with macrolide antibiotics 
to reduce the number of exacerbations [78]. Chronic treat-
ment with macrolides, however, may increase the occurrence 
of adverse events and cause a rise in the levels of macrolide- 
resistant bacteria [79]. In this context, it is noteworthy that the 
composition of the lung microbiome is influenced by antibio-
tics [80]. Furthermore, it needs to be acknowledged that there 
is little evidence about the interaction between long-term 
macrolide treatment and ICS.

Finally, we need to acknowledge that real-life predictors of 
triple inhaler therapy extend findings from randomized con-
trolled trials and may include older age, current and former 
smoking, higher GOLD stage, the number of moderate and 
severe COPD exacerbations, and comorbidities such as heart 
failure [81]. Taking into account these and other factors 
described above, we have developed a proposed algorithm 
for use with frequent exacerbators (Figure 3). In addition to 
blood eosinophil counts, other criteria should be considered 
for phenotyping patients, including computed tomography 
(CT) scanning to rule out bronchiectasis with mucus plugs, 
bronchomalacia and/or emphysema, echocardiogram and/or 
assessment of N-terminal pro B-type natriuretic peptide, and 
sputum microbiology. Non-pharmacologic approaches such as 
vaccination and pulmonary rehabilitation should also be 
considered.

It is important that comorbidities such as cardiovascular 
disease, which increase exacerbation rates, are also identified 
and treated. In particular, heart failure (both systolic and dia-
stolic) has an adverse impact on exacerbation frequency, mor-
bidity and mortality in patients with COPD [82]. Early 
identification and appropriate management of both COPD 
and heart failure is essential in order to reduce the morbidity 
and mortality of these patients and to improve their quality of 
life [83]; however, escalation of inhaler therapy is not necessa-
rily advised.

3.3. Withdrawal of ICS where appropriate

According to the GOLD 2022 strategy report, in patients trea-
ted with LAMA/LABA/ICS, ICS withdrawal can be considered if 
there are adverse events (such as pneumonia) or a reported 
lack of efficacy [1]. However, a blood eosinophil count of 
≥300 cells/µL identifies patients with the greatest risk of 
exacerbations after ICS withdrawal; these patients should be 
followed more closely for relapse of exacerbations [1].

Results from studies of ICS withdrawal show differing 
results regarding impact on lung function, symptoms and 
exacerbations; this may reflect differences in study methodol-
ogy, including use of background long-acting bronchodilators 
that may minimize the effect of ICS withdrawal [1]. Early 
studies in undertreated patients with COPD demonstrated 
that ICS withdrawal may lead to an exacerbation [84]. 
However, the INSTEAD and OPTIMO studies demonstrated 

that patients with moderate airflow limitation and low exacer-
bation history could be withdrawn from ICS/LABA combina-
tion if they were switched to an effective long-acting 
bronchodilator, with no change in lung function, exacerbation 
rate or patient-reported outcomes [85,86]. In contrast, fre-
quent exacerbation history and high baseline eosinophils 
identify a subgroup of patients at high risk of exacerbations 
when discontinued from ICS treatment [87].

Data from the POPE study showed that a large proportion 
of patients with COPD received ICS in CEE at the time of the 
study (2014–2015), often unnecessarily and contrary to the 
GOLD recommendations [36]. Going forward, it is important 
to take into account evidence that long-term ICS use increases 
the risk of systemic side effects such as pneumonia, diabetes, 
osteoporosis, cataracts, skin atrophy and bruising, in addition 
to local side effects, such as oropharyngeal candidiasis and 
hoarseness [88,89].

In addition, there is a high prevalence of tuberculosis and 
nontuberculous mycobacteria in CEE, which may support the 
case for more restricted use of ICS where possible [90–92]. 
A positive association has been observed between a past 
history of tuberculosis and the presence of chronic airflow 
obstruction, independent of cigarette smoking [93]. Patients 
with COPD and prior tuberculosis have poorer lung function, 
more symptoms, unique features of bronchiectasis and 
emphysema, and a higher prevalence of exacerbations than 
patients without a history of tuberculosis [94]; these patients 
also have a worse prognosis in terms of hospitalizations and 
survival [95,96]. There is an increased risk of tuberculosis 
development in patients with COPD associated with prior ICS 
use [97–99], with a higher risk for fluticasone/salmeterol than 
budesonide/formoterol according to observational data [100]. 
Of note, studies have shown that long-acting bronchodilation 
is safe and effective in patients with tuberculosis and chronic 
airflow obstruction [101,102].

Patients who do not appear to respond to ICS treatment 
(i.e. those who continue to experience frequent exacerbations) 
or those with side effects of ICS should consider a stepwise 
reduction and cessation of ICS. This is shown in the proposed 
algorithm in Figure 4, and is in line with previous clinical trials 
and guidance [103,104].

4. Conclusions

Several factors need to be taken into account when optimiz-
ing management of COPD in CEE compared with other 
regions, including differences in smoking status, vaccination 
uptake, prevalence of tuberculosis and nontuberculous myco-
bacteria, and variations in healthcare systems.

The recommendations of the GOLD 2022 strategy report 
provide a solid foundation for adaptation according to the 
specific needs of the CEE region. Using the GOLD recommen-
dations as a basis, we have developed algorithms for specific 
scenarios in CEE, including initial and follow-up treatment of 
COPD, treatment of patients with frequent exacerbations and 
ICS withdrawal. In this context, we need to acknowledge that 
the proposed algorithms, similar to all other guidelines, may 
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have limitations as they refer to classes of drugs to be used 
rather than individual molecules with unique pharmacologic 
characteristics.

5. Expert opinion

The management of COPD has moved from a one-size-fits-all 
to a phenotype-driven therapeutic approach over the course 
of the past 20 years, taking into account patient-related fac-
tors such as exacerbation history, blood eosinophil data and/ 
or the presence of chronic bronchitis symptoms. Although this 
has resulted in more patient-tailored treatment, global treat-
ment algorithms such as the GOLD guidelines frequently fail 
to be implemented in clinical practice, as evidenced by a lack 
of adoption and discordant treatment behavior in a real-world 
setting [105–107]. This may, at least in part, be due to dis-
crepancies between patient populations from randomized 
controlled trials and patients in a day-to-day clinical practice 
environment [108]. In this context, this review provides a more 
practical approach to the management of COPD, focusing 
more on the patients that represent the majority of the 
COPD patient population, i.e. those with dyspnea as the pre-
dominant symptom, comprising about 80% of all patients 
[109]. We suggest a step-wise approach to diagnosis and 
treatment that may be easier to follow at a primary care 
level, with the potential for treatment escalation in the case 
of disease worsening, and one that takes into account impor-
tant aspects beyond pharmacologic compounds, such as inha-
ler technique, adherence, and physical activity.

The management of COPD in the future may potentially be 
comparable to asthma, with primary care (GPs) and secondary 
care (office-based pulmonologists) physicians being responsi-
ble for diagnosis, treatment initiation, and follow-up. However, 
patients with severe or treatment-refractory disease (e.g. those 
with persistent symptoms and/or exacerbations despite main-
tenance inhaler therapy and rehabilitation) may be referred to 
specialized clinics for severe COPD, offering a wide range of 
treatment options for advanced-stage disease, such as non-
invasive ventilation, endoscopic lung volume reduction for 
emphysema, or ablation technologies for chronic bronchitis. 
With the availability of lower-threshold CT scans and technol-
ogies such as QCT, i.e. digital quantitative analysis of CT scans, 
the structural aspects of COPD can now be visualized and 
quantified in more depth [110]. Findings from CT scans may 
further identify specific treatable traits, such as emphysema, 
interstitial fibrosis, airway wall thickening and other signs of 
chronic bronchitis [111]. In fact, endoscopically applied treat-
ment regimens, such as valve implantation and vapor ablation 
for patients with severe emphysema, are already being con-
sidered standard of care in selected patient groups [112]. 
Beyond targeting emphysema ablation, technologies such as 
bronchial rheoplasty and targeted lung denervation, which are 
currently being investigated in sham-controlled treatment 
trials (with results from pivotal trials expected in 2 to 
3 years), may offer minimal invasive options for add-on treat-
ment on top of inhaler therapy for patients with a chronic 
bronchitic phenotype [113,114]. Lastly, COPD disease control 
can often be impacted by the presence of comorbidities, such 
as heart failure, diabetes, and depression [1]. Thus, there is an 

urgent need to investigate the true impact of comorbidities on 
symptoms and exacerbation control, as well as physicians’ 
prescribing behavior – beyond availability and reimburse-
ment – on disease control in real-world settings.

In conclusion, the authors of this review expect to see 
further refinement in an individualized treatment approach 
with adoption of basic regimens for treatment initiation, and 
increasing use of imaging modalities for disease characteristics 
embedded in expert-based specialty care for advanced 
disease.
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