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ABSTRACT
The treatment of COPD has become increasingly effective. Measures that range from 
behavioral changes, reduction in exposure to risk factors, education about the disease 
and its course, rehabilitation, oxygen therapy, management of comorbidities, and surgical 
and pharmacological treatments to end-of-life care allow health professionals to provide 
a personalized and effective therapy. The pharmacological treatment of COPD is one of 
the cornerstones of COPD management, and there have been many advances in this 
area in recent years. Given the greater availability of drugs and therapeutic combinations, 
it has become increasingly challenging to know the indications for, limitations of, and 
potential risks and benefits of each treatment modality. In order to critically evaluate 
recent evidence and systematize the major questions regarding the pharmacological 
treatment of COPD, 24 specialists from all over Brazil gathered to develop the present 
recommendations. A visual guide was developed for the classification and treatment 
of COPD, both of which were adapted to fit the situation in Brazil. Ten questions were 
selected on the basis of their relevance in clinical practice. They address the classification, 
definitions, treatment, and evidence available for each drug or drug combination. Each 
question was answered by two specialists, and then the answers were consolidated 
in two phases: review and consensus by all participants. The questions answered are 
practical questions and help select from among the many options the best treatment for 
each patient and his/her peculiarities.

Keywords: Pulmonary disease, chronic obstructive/drug therapy; pulmonary disease, 
chronic obstructive/prevention & control; pulmonary disease, chronic obstructive/therapy.
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INTRODUCTION
The treatment of COPD has become increasingly effective. Measures that range from 

behavioral changes, reduction in exposure to risk factors, education about the disease 
and its course, rehabilitation, oxygen therapy, management of comorbidities, and 
surgical and pharmacological treatments to end-of-life care allow health professionals 
to provide a personalized and effective therapy. However, having accurate knowledge 
of the indications for, limitations of, and potential risks and benefits of each treatment 
modality has become a challenge. This challenge is even more acute when we have 
to adapt evidence in the literature to fit the peculiarities of our country, given the 
frequent challenges faced in both public and private clinical practice.

The pharmacological treatment of COPD is one of the cornerstones of COPD 
management, and there have been many advances in this area in recent years.(1) 

In 2011, a systematic review of the advances in the pharmacological treatment of 
COPD was published in the JBP. It is striking the extent to which the knowledge of 
and the resources available to treat COPD have evolved since then.(2)

The individualization of treatment is essential and should be based on the availability 
of existing drugs, disease severity, patient preferences, drug interactions, and 
comorbidities. The goal should always be to meet the disease control objectives 
effectively. In order to critically evaluate recent evidence and systematize the major 
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questions regarding the pharmacological treatment 
of COPD, specialists from all over Brazil gathered to 
develop the present recommendations.

It is always important to emphasize that the 
pharmacological treatment of COPD should be 
complemented by measures such as smoking cessation, 
encouragement for physical activity, pulmonary 
rehabilitation, and vaccination to prevent viral infections 
and pneumonia, as well as by measures against advanced 
disease, such as oxygen therapy, surgical treatment, 
endoscopic treatment, and lung transplantation.(3) These 
treatment measures should always be considered and, 
when indicated, should be implemented together with 
the appropriate drug therapy.(4)

Chart 1 shows the major drugs available for the 
treatment of COPD, and Chart 2 serves as a guide 
for the classification and treatment of COPD, both of 
which were adapted to fit the situation in Brazil. The 10 
questions answered in the present recommendations 
are practical questions and help select from among the 
many options the best treatment for each COPD patient.

1. HOW SHOULD COPD SEVERITY BE 
CLASSIFIED?

The first international consensus guidelines on COPD 
used the degree of FEV1 impairment for determining 
disease severity. Current guidelines, however, combine 

Chart 1. Main drugs for the treatment of COPD.a

Drug Dose, µg (except where otherwise indicated) Duration of action, h
Short-acting β2 agonist

Fenoterol MDI 100 and 200 4 a 6
Albuterol MDI 100, 120, 200 4 to 6, 12

Long-acting β2 agonist
Formoterol DPI 12 12
Salmeterol MDI 25 and DPI 50 12
Indacaterol DPI 150 and 300 24
Olodaterol SMI 2.5 24

Short-acting anticholinergic
Ipratropium (bromide) MDI 20 e 40 6 to 8 

Long-acting anticholinergic
Glycopyrronium (bromide) DPI 50 12 to 24
Tiotropium SMI 2.5 24
Umeclidinium (bromide) DPI 62.5 24

β2 agonist plus short-acting anticholinergic
Fenoterol/ipratropium MDI 50/20 6 to 8
Albuterol/ipratropium MDI 120/20 6 to 8

β2 agonist plus long-acting anticholinergic
Formoterol/aclidinium DPI 12/400 12
Formoterol/glycopyrronium MDI 9.6/14.4 12
Indacaterol/glycopyrronium DPI 110/50 12 to 24
Vilanterol/umeclidinium DPI 25/62.5 24
Olodaterol/tiotropium SMI 2.5/2.5 24

Long-acting β2 agonist plus inhaled corticosteroid
Formoterol/beclomethasone MDI and DPI 6/100 12
Formoterol/budesonide DPI 6/200, 12/400, and 12/200

MDI 6/200
12

Formoterol/mometasone MDI 5/50, 5/100, and 5/200 12 
Salmeterol/fluticasone DPI 5/100, 50/250, and 50/500

MDI 25/50, 25/125, and 25/250
12

Vilanterol/fluticasone DPI 25/100 24
Phosphodiesterase-4 inhibitor

Roflumilast Tablet, 500 mg 24

Macrolide
Azithromycin Tablet or capsule, 250 and 500 mg 24 

Mucolytic
N-acetylcysteine Powder, 200 and 600 mg; syrup, 30 mg/mL; 

and tablet, 600 mg
8 to 12

MDI: metered dose inhaler; DPI: dry powder inhaler; and SMI: soft mist inhaler. aIn bold, formulations currently 
available in Brazil. The others are, at the time of this publication, in the process of approval by the Brazilian National 
Health Oversight Agency or in the process of being released by the pharmaceutical industry.
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assessment of symptoms and exacerbations of COPD 
(ECOPD) with spirometry results to classify disease 
severity, acknowledging that spirometric measurements 
alone are insufficient. In fact, dyspnea intensity and 
impaired health status correlate poorly with FEV1.(5)

The classification of COPD severity is aimed at 
determining the degree of airflow obstruction, 
determining symptom intensity (specifically the degree 
of dyspnea), and evaluating the risk of ECOPD.

Dyspnea
Dyspnea is the major factor responsible for the 

development of disability in COPD. Patients who have 
the same degree of airflow obstruction can exhibit 
different degrees of dyspnea.(6) The modified Medical 
Research Council (mMRC) dyspnea scale is easy to 
administer, expresses the intensity of the impact of 
the symptom, and predicts 5-year survival.(7) Chart 3 
shows an adapted version of the mMRC dyspnea scale 
for use in Brazil. It is important to question patients 
with COPD about the time of day they most often 
experience dyspnea so that it is possible to adapt their 
daily lives to their degree of dyspnea. A shorter-acting 
drug may eventually provide more benefits for patients 
who most often experience dyspnea in the morning.(8)

Questionnaire on health status in COPD
Dyspnea is not the only symptom of COPD. COPD 

impacts health status for several reasons that are 
not quantified in assessment of dyspnea in isolation. 
Quality of life questionnaires are quite important for 
evaluating the efficacy of treatments but are impractical 
for use in routine practice.

To fill the need for an easy-to-administer instrument 
that assessed health status multidimensionally and had 
an impact on the evaluation and follow-up of COPD, 

several questionnaires have been developed, the 
most widely used of which is the COPD Assessment 
Test (CAT). Chart 4 shows the Portuguese-language 
version of the CAT, with its questions and scoring 
system.(9) The CAT correlates well with quality of life 
questionnaires, FEV1, and dyspnea as measured by the 
mMRC dyspnea scale. In addition, the CAT provides 
complementary information on issues such as cough, 
expectoration, sleep, and vitality, among others that 
are not addressed in traditional assessments.(10-12)

For the proposed classification (Chart 2), a CAT score 
≥ 10 (Chart 4) distinguishes patients with COPD who 
are highly asymptomatic from those who are mildly 
asymptomatic and should be used, together with mMRC 
dyspnea scale scores (Chart 3) and pulmonary function 
results, to determine disease severity.

FEV1

FEV1 is the simplest measure of the degree of airway 
obstruction in COPD. A reduced FEV1 is associated 
with increased mortality in COPD, in addition to its 
role in identifying the disease and classifying disease 
severity. FEV1 is also associated with quality of life in 
patients with COPD.(13-15) Although FEV1 does not reflect 
all domains of the disease, its use, in combination 
with assessment of dyspnea intensity with the mMRC 
dyspnea scale, is simple and applicable to the care 
provided by general practitioners and specialists.(16-19)

The classification of COPD severity proposed by the 
Brazilian Thoracic Association uses post-bronchodilator 
FEV1 values (expressed as percent of predicted value) 
and mMRC dyspnea scale scores (Chart 3) or CAT scores 
(Chart 4). The worst-result criterion should be used. 
COPD should be classified as mild, moderate, severe, 
or very severe, and treatment should be recommended 
for each severity class (Chart 2).

Chart 2. Classification and pharmacological treatment of COPD.
Non-exacerbator Dual bronchodilator therapy

(LABA + LAMA)
Bronchodilator monotherapy

 (LABA or LAMA)
Severity Mild Moderate Severe Very severe
Dyspnea (mMRC scale) 0- 1 2 3 4

Symptoms (CAT) <10 ≥10

Obstruction (Post-BD %FEV1) ≥ 80 < 80 ≥ 50 < 50 ≥ 30 < 30
Frequent exacerbations 
(previous year)

Dual therapy (LABA + LAMA)#

Combination therapy (LABA + ICS)
Monotherapy (LAMA)

≥ 2 exacerbations or 
≥ 1 hospitalization

Triple therapy*
Add  Roflumilast¶*
Consider macrolíde* or NAC* 

# First-line treatment
* If exacerbations persist despite first-line treatment
¶ Indicated in patients with COPD and chronic bronchitis 

LABA: long-acting β2 agonist; LAMA: long-acting anticholinergic; mMRC: modified Medical Research Council 
dyspnea scale; CAT: COPD Assessment test; %FEV1: percent predicted FEV1; BD: bronchodilator; ICS: inhaled 
corticosteroid; and NAC: N-acetylcysteine.
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2. WHAT IS A COPD EXACERBATOR? ARE 
THERE DIFFERENCES IN PROGNOSIS AND 
TREATMENT?

Several definitions exist for ECOPD in the literature. 
About 30 years ago, Anthonisen et al.(20) defined 
ECOPD as the presence of at least two of the following 
changes: increased dyspnea; increased expectoration; 
and increased sputum purulence. These criteria are 
still used. ECOPD are events in the natural course of 
the disease characterized by a sustained worsening 
of the patient’s usual respiratory symptoms that is 
beyond normal day-to-day variations and warrants a 
change in regular medication.(21)

Although ECOPD can be caused by several factors, 
most are associated with viral or bacterial infections. 
More than 40% of ECOPD are related to respiratory 
viruses, but non-infectious agents that irritate the 
airways, such as air pollution, can also be triggering 
factors.(22)

ECOPD increase the inflammatory process, accelerate 
disease progression, worsen quality of life, and increase 
the risk of recurrent ECOPD and hospitalizations that 
may lead to the death of patients. ECOPD are also 
associated with an increased risk of cardiovascular 
events, especially acute myocardial infarction.(22,23)

In-hospital mortality during ECOPD ranges from 3.6% 
to 11%; the risk of hospitalization can increase by 
23% to 43% during the year following hospitalization; 
among ICU patients, in-hospital mortality is 24% and 
can be as high as 42% after 1 year; and the calculated 
fatality rate (excess mortality compared with stable 
COPD) is 15.6%, which underscores the importance 
of measures to prevent and treat ECOPD.(17,24)

Risk factors for frequent ECOPD include advanced 
age, very compromised pulmonary function, cough 
with expectoration, comorbidities, gastroesophageal 
reflux disease, and, in particular, a history of ECOPD.(25)

A study(26) that followed 2,138 treated patients with 
COPD over 3 years found that the major predictor 
of ECOPD was a history of ECOPD in the preceding 
year (OR = 4.30; 95% CI: 3.58-5.17) and that the 
exacerbator phenotype was generally maintained in 
the following years of follow-up. Exacerbators are a 
distinct group of patients, and being an exacerbator 
is unrelated to disease severity. In that same study, 
among patients with moderate COPD as defined by 
spirometry (FEV1 between 50% and 80%), there were 
22% of exacerbators.(26)

Based on morbidity and prognosis studies, frequent 
exacerbators were defined as patients with COPD 
who experience two or more ECOPD over a 1-year 
period, each at least 4 weeks apart after the end of 
the treatment of a previous ECOPD or 6 weeks apart, 
beginning at the event onset, in untreated cases.
(4) Patients who experienced an ECOPD requiring 
hospitalization in the preceding 12 months should also 
be treated as exacerbators.

The relationship observed between ECOPD and 
worsened prognosis in several studies warrants that 
special attention that exacerbators should be given 
with regard to the maintenance pharmacological 
treatment of COPD.(24,27-30) One of the goals of the 
present recommendations was to separate the 
pharmacological treatment of exacerbators from that 
of non-exacerbators. Both treatments depend on 
pulmonary function results for definition of the most 
appropriate drugs (Chart 2).

3. WHAT ARE THE GOALS OF THE 
PHARMACOLOGICAL TREATMENT OF 
COPD?

The goals of the pharmacological treatment of COPD 
are to reduce symptoms, which includes relieving 
dyspnea and cough; to improve health status and 
exercise tolerance; to reduce risk, which includes 
mitigating disease progression; to prevent and treat 
ECOPD; and to reduce mortality.

The choice of the most appropriate treatment should 
take into account symptom intensity, ECOPD, adverse 
effects, comorbidities, cognitive changes, adaptation to 
the device, and drug availability and costs. Therefore, 
pharmacological treatment should be individualized, 
there being drug options suited to each patient’s profile. 
However, some general considerations should be made 
to avoid inappropriate or excessive drug use.(4)

In patients who are at low risk of ECOPD and are 
mildly asymptomatic, the first consideration to be 
made is whether maintenance treatment is required. 
The evidence regarding this specific profile will be 
discussed later. If the decision is for symptomatic 
treatment, patients can be started on an inhaled long-
acting bronchodilator alone, no class being preferred 
in the choice. Long-acting β2 agonists (LABAs) and 
long-acting antimuscarinic agents (LAMAs) are options. 
Long-acting bronchodilators are more effective than 
short-acting bronchodilators and should be prioritized 
in the treatment of patients with persistent symptoms. 

Chart 3. Adapted version of the Modified Medical Research Council dyspnea scale for use in Brazil.
Pontuação (Score) Sintomas (Symptoms)

0 Tenho falta de ar ao realizar exercício intenso. 
1 Tenho falta de ar quando apresso o meu passo, ou subo escadas ou ladeira. 
2 Preciso parar algumas vezes quando ando no meu passo, ou ando mais devagar que outras 

pessoas de minha idade. 
3 Preciso parar muitas vezes devido à falta de ar quando ando perto de 100 metros, ou poucos 

minutos de caminhada no plano. 
4 Sinto tanta falta de ar que não saio de casa, ou preciso de ajuda para me vestir ou tomar banho. 
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If symptoms remain despite initial treatment, a LABA/
LAMA combination should be prescribed.(31,32) 

In patients with more severe dyspnea but at low risk 
of ECOPD, dual LABA/LAMA bronchodilation therapy is 
indicated, always taking into account availability, side 
effects, and individual response. Inhaled corticosteroids 
(ICSs) are rarely indicated for patients at low risk of 
ECOPD; ICSs should be added to the treatment when 
both COPD and asthma are present.(33)

Exacerbators who are mildly asymptomatic and 
have no severe functional limitation (FEV1 > 50%) can 
be initially treated with a long-acting bronchodilator 
alone. In such cases, LAMAs are superior to LABAs in 
preventing ECOPD.(34)

For exacerbators who are more symptomatic or 
have more severe functional limitation, treatment can 
be initiated with a LABA/LAMA combination or, if the 
patient is already using such a combination, an ICS 
can be added, constituting triple therapy.

An ICS, always in combination with a LABA, is 
indicated in selected patients. LABA/ICS combinations 
are indicated in patients with specific phenotypes, 
such as those with asthma and COPD or with blood 
or sputum eosinophilia. The indications for LABA/ICS 
combination therapy will be discussed later.

There are as yet no studies to determine whether 
triple therapy is superior to LABA/LAMA combination 
therapy in preventing ECOPD. As previously mentioned, 

CAT
TM

COPD Assessment Test

Data de hoje:O seu nome:

Como está a sua DPOC  (Doença Pulmonar Obstrutiva Crônica)?
Faça o Teste de Avaliação da DPOC (COPD Assessment Test™–CAT) 
Esse questionário irá ajudá-o e ao seu pro�ssional da saúde a medir o impacto que a DPOC (Doença Pulmonar
Obstrutiva Crônica) causa no seu bem estar e o no seu dia a dia.As suas respostas e a pontuação do teste podem
ser utilizadas por você e pelo seu pro�ssional da saúde para ajudar a melhorar o controle da sua DPOC e a obter
o máximo benefício do tratamento.

Para cada um dos itens a seguir, assinale com um (X) o quadrado que melhor o descrever presentemente.
Certi�que-se de selecionar apenas uma resposta para cada pergunta.

Por exemplo: Estou muito feliz Estou muito triste
PONTUAÇÃO

O teste de Avaliação da DPOC (COPD Assessment Test) e o logotipo CAT é uma marca comercial de 
grupo de empresas GlaxoSmithKline.
©2009 GlaxoSmithKline. Todos os direitos reservados.

PONTUAÇÃO
TOTAL

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

Nunca tenho tosse Tenho tosse o tempo todo

Não tenho nenhum catarro
(secreção) no peito

O meu peito está cheio de
catarro (secreção)

Não sinto nenhuma
pressão no peito

Sinto uma grande pressão
no peito

Não sinto falta de ar
quando subo uma ladeira
ou um andar de escada

Sinto bastante falta de ar
quando subo uma ladeira ou
um andar de escada

Não sinto nenhuma
limitação nas minhas
atividades em casa

Sinto-me muito limitado nas
minhas atividades em casa

Sinto-me con�ante para
sair de casa, apesar da
minha doença pulmonar

Não me sinto nada con�ante
para sair de casa, por causa
da minha doença pulmonar

Durmo profundamente
Não durmo profundamente
devido à minha doença
pulmonar

Tenho muita energia
(disposição)

Não tenho nenhuma energia
(disposição)

Chart 4. Portuguese-language version of the COPD Assessment Test.
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patients with asthma and COPD should always be treated 
with ICSs, irrespective of the number of ECOPD.(33) For 
patients who continue to have ECOPD despite triple 
therapy, there are second- and third-line options for 
preventing ECOPD that will be discussed later.

4. WHAT SHOULD BE THE 
PHARMACOLOGICAL TREATMENT FOR 
MILD COPD (FEV1 > 80% OF PREDICTED 
AND MMRC SCALE SCORES ≤ 1)?

Patients with mild COPD have structural changes in 
the airways and lung parenchyma, as well as several 
physiological changes. However, there is no evidence of 
clinical importance of these changes in asymptomatic 
patients. In one study,(35) in which 519 individuals with an 
FEV1/FVC ratio < 0.70 and an FEV1 > 80% of predicted 
were followed, 56.8% of those patients had no respiratory 
symptoms. Multivariate adjusted analysis showed that 
there were no differences between asymptomatic patients 
and the reference group (asymptomatic patients with 
normal pulmonary function test results) regarding 
health care utilization or quality of life.(35) The presence 
of symptoms was one of the best predictors of health 
care utilization in those with mild obstruction.(35-38) In 
that group, 3 years of treatment with budesonide did 
not affect the rate of decline in FEV1 or respiratory 
symptoms, including ECOPD.(35-38) 

It has been demonstrated that dynamic hyperinflation 
occurs even in patients with mild-to-moderate 
disease. Treatment with tiotropium improved dynamic 
hyperinflation in patients with moderate disease but not 
in those with mild disease. It was also demonstrated 
that 6 weeks of treatment with tiotropium modestly 
improved inspiratory capacity in those patients but 
had no effect on exercise tolerance.(39) In another 
study, there was improvement in airflow limitation.(40)

The Global Initiative for Chronic Obstructive Lung 
Disease recommends the use of a short- or long-acting 
bronchodilator to relieve dyspnea,(4) which does not 
apply to patients with mild COPD and an mMRC score 
≤ 1 (Chart 3).(9) There is no evidence of benefit of 
pharmacotherapy for other outcomes.(5,10) In summary, 
although pharmacological therapy has effects on some 
physiological changes, to date, there have been no 
studies on which to base a recommendation for the use 
of this form of therapy in asymptomatic patients with 
mild COPD. If the symptoms are considered relevant, 
short- or long-acting bronchodilators can be used 
depending on patient preference and can be continued 
depending on symptom improvement. As symptoms 
become more prominent and frequent or ECOPD occur, 
the option should be for a long-acting bronchodilator.(4)

5. DOES A LABA/LAMA COMBINATION 
PROVIDE GREATER BENEFITS THAN LABA 
OR LAMA MONOTHERAPY IN PATIENTS 
WITH COPD?

Bronchodilators are the cornerstone of COPD 
treatment. The addition of a second long-acting 

bronchodilator as a different mechanism of action 
increases the benefits for various outcomes, especially 
dyspnea and the frequency and severity of ECOPD. 
LABA/LAMA combinations are indicated in symptomatic 
patients with moderate-to-very-severe COPD and in 
exacerbators.(4)

A study conducted in Brazil and involving patients 
who remained symptomatic despite treatment with 
salmeterol showed that the addition of tiotropium was 
able to improve pulmonary function, decrease dyspnea 
during physical activity, and improve performance in 
activities of daily living within 2 weeks.(41)

Exacerbations
Only one study has been aimed primarily at 

evaluating the effect of a LABA/LAMA combination 
vs. monotherapy on ECOPD, and it demonstrated 
that indacaterol/glycopyrronium decreased the annual 
rate of moderate or severe ECOPD and the rate of all 
ECOPD, including mild ones, and increased morning 
pre-dose FEV1 relative to glycopyrronium alone.(42)

Comparisons of umeclidinium/vilanterol for 24 
weeks vs. umeclidinium, vilanterol, or tiotropium alone 
found no differences in the time to first ECOPD. Those 
studies, however, were not designed to assess ECOPD 
as a primary outcome.(43,44) Likewise, comparisons 
of aclidinium/formoterol vs. either monotherapy in 
24-week studies, which were also not designed to 
assess ECOPD, showed no significant differences in 
the rate of ECOPD.(45,46)

Tiotropium/odolaterol is still being studied regarding 
the frequency of ECOPD. In a recent study, tiotropium/
odolaterol was superior to either monotherapy in 
improving FEV1, dyspnea, hyperinflation, and rescue 
medication use. The improvement, although statistically 
significant, was below the minimal clinically important 
difference (MCID).(47)

Dyspnea
Dyspnea is the most common complaint of patients 

with COPD. The most common assessment tool is the 
Transition Dyspnea Index (TDI), which considers an 
MCID of 1 point. Most studies assess dyspnea as a 
secondary outcome. A 6-week study assessed dyspnea 
as a primary outcome, comparing glycopyrronium/
indacaterol vs. placebo or tiotropium alone.(48) A 26-week 
study, in which dyspnea was a secondary outcome, 
showed significant improvement in dyspnea with 
glycopyrronium/indacaterol vs. tiotropium but not with 
glycopyrronium/indacaterol vs. either monotherapy.(49) 
Umeclidinium/vilanterol, in a 24-week study in which 
the degree of dyspnea was a secondary outcome, 
was shown to be more likely to achieve a decrease in 
dyspnea, as measured by the TDI, when compared 
with vilanterol alone but not when compared with 
umeclidinium alone.(43) In two randomized, parallel 
studies involving a total of more than 3,000 patients, 
a higher proportion of patients reached the MCID of 
the TDI with aclidinium/formoterol than with either 
monotherapy.(45)
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Data from a meta-analysis of the efficacy and safety 
of LABA/LAMA combinations vs. LABAs or LAMAs alone 
in the treatment of patients with moderate-to-severe 
COPD, using data from 23 randomized clinical trials of 
at least 12 weeks’ duration, showed that patients on 
LABA/LAMA achieved better TDI scores than did those 
on monotherapy and that LABA/LAMA combinations were 
more effective in reducing the number of (moderate-to-
severe) ECOPD when compared with LABAs but not when 
compared with LAMAs.(50) The evidence indicates that, 
in terms of efficacy, LABA/LAMA combinations provide 
more benefits than do LABA and LAMA monotherapies 
in patients with moderate-to-very-severe COPD who 
remain symptomatic, because of the improvement in 
TDI scores. The effect of LABA/LAMA combinations 
in preventing ECOPD appears to be greater than that 
of LABAs alone, but it has not yet been conclusively 
demonstrated to be greater than that of LAMAs alone.

6. WHICH PATIENTS WITH COPD 
BENEFIT MOST FROM LABA/ICS 
COMBINATIONS?

ICSs modify gene transcription in the cell nucleus, 
increasing the production of anti-inflammatory proteins 
and the amount of β2 receptors on the cell surface, 
which explains the synergistic action of ICSs when 
combined with LABAs. In contrast, corticosteroid 
resistance and poor corticosteroid response have been 
reported in patients with COPD.(51)

ICSs can cause several side effects: candidiasis; 
dysphonia; superficial hematomas secondary to minor 
trauma; osteopenia; cataracts; glaucoma; diabetes 
mellitus; adrenal suppression; mycobacterial infections 
(including tuberculosis); and pneumonia. Pneumonia 
has been the subject of several publications and is 
associated with long-term use of ICSs, high doses, and 
more potent corticosteroids, as well as with smokers, 
previous episodes of ECOPD or pneumonia, age > 
55 years, body mass index < 25 kg/m2, and severe 
airway obstruction.(52)

The use of ICSs in combination with LABAs has been 
mentioned as a therapeutic option aimed at reducing 
the number of ECOPD and improving quality of life and 
pulmonary function. Meta-analyses have confirmed that 
LABA/ICS combinations, as compared with LABAs or 
ICSs alone, are superior in terms of improvement in 
pulmonary function, although one may question the 
mean difference not reaching the current MCID for 
these outcomes. In terms of improvement in quality 
of life, LABA/ICS combinations appear to be superior 
to either monotherapy in patients with COPD and an 
FEV1 < 50% of predicted.(53)

Blood eosinophil levels may be a predictor of ICS 
response in individuals with COPD. One study showed 
that patients with COPD and pretreatment blood 
eosinophil levels ≥ 2% had a greater reduction in the 
frequency of ECOPD with LABA/ICS combination therapy 
than did those with pretreatment blood eosinophil 

levels < 2%.(54) LABA/ICS combination therapy is also 
indicated when both COPD and asthma are present.(55)

Patients on LABA/ICS should be carefully evaluated 
if ICS discontinuation is planned. The ICS can be 
discontinued in all non-exacerbators who were 
started on it although there was no indication for it. 
ICS discontinuation is possibly associated with an 
increase in the rate of ECOPD per year, worsening of 
symptoms, and worsening of pulmonary function. This 
effect is more pronounced in patients with peripheral 
eosinophilia.(56-58)

Although COPD is an inflammatory disease, the 
accumulation of evidence regarding the side effects 
of ICSs and the uncertainties about the action of 
ICSs in patients with COPD result in the LABA/ICS 
option being indicated to treat patients with COPD 
and asthma, patients who have ECOPD and have had 
an unsatisfactory response to LABA/LAMA, and those 
with the COPD exacerbator phenotype and peripheral 
eosinophilia. Eosinophil cut-off values indicating benefit 
of ICS therapy remain controversial and require 
confirmation in future studies.

7. IN WHICH CLINICAL CONDITION 
SHOULD A LAMA BE ADDED TO LABA/
ICS COMBINATION THERAPY (TRIPLE 
THERAPY)?

The addition of a LAMA to LABA/ICS combination 
therapy for the treatment of obstructive diseases is 
called triple therapy. Treating COPD systematically 
requires individualized clinical judgment in searching 
for appropriate treatment options. Although LABA/
ICS/LAMA triple therapy is routinely used in clinical 
practice, there are important issues regarding this 
treatment modality that need to be clarified.

Studies involving patients with severe or very severe 
COPD who had more than one ECOPD per year have 
reported a reduction in the number of hospitalizations 
and ECOPD with LABA/ICS/LAMA triple therapy. 
Triple therapy produced improvement in symptoms, 
pulmonary function, and quality of life scores when 
compared with LABA/ICS combination therapy and 
with LAMA monotherapy.(6,59-63) A systematic review 
comparing triple therapy vs. LABA/ICS combination 
therapy or tiotropium alone reported improvement in 
pulmonary function and health-related quality of life 
for the group treated with triple therapy. However, no 
differences were observed in the number of ECOPD or 
in the occurrence of pneumonia, dyspnea, or severe 
adverse events. The safety profile of triple therapy was 
similar to that of other treatment options available.
(64,65) Observational studies have demonstrated that 
a prescribing preference for triple therapy exists in 
several regions of the world, despite the lack of clear 
criteria for its use, as recommended in guidelines.(66)

The heterogeneity of COPD allows the identification 
of subgroups of patients with distinct clinical features 
for whom triple therapy can be indicated. On the 
basis of the above data, we recommend that LABA/
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ICS/LAMA triple therapy be used in patients with 
COPD who remain symptomatic despite LABA/LAMA 
combination therapy, in those who have ECOPD (2 
or more per year) despite maximal bronchodilator 
therapy with LABA/LAMA, and in patients with COPD 
and asthma who remain symptomatic despite LABA/
ICS combination therapy.(67)

Post hoc analyses from clinical trials suggest that 
increased serum eosinophil levels can be a biomarker 
for future risk of ECOPD in exacerbators, as well as 
predicting the benefits of ICS therapy in preventing 
ECOPD.(54,58,68,69) The finding of an eosinophil count 
greater than 300 cells/µL in patients with moderate-to-
severe COPD, with a history of ECOPD, and receiving 
LABA/LAMA can aid in making a decision to initiate 
triple therapy.(54,70) However, future prospective clinical 
trials are needed to validate the use of eosinophil 
counts and to determine a cut-off point for them so 
that they can be useful in daily practice.(71,72)

8. WHAT IS THE INDICATION FOR 
ADDING ROFLUMILAST TO PREVENT 
ECOPD?

Roflumilast is a selective phosphodiesterase-4 (PDE4) 
inhibitor and acts by blocking this enzyme activity, 
increasing intracellular levels of cAMP, which results 
in reduction of cellular inflammatory activity. PDE4 
receptors are also expressed in the airway smooth 
muscle cells; however, this direct bronchodilator effect 
is modest.(73,74)

Roflumilast is indicated for the treatment of patients 
with severe or very severe COPD (FEV1 < 50% of 
predicted) who continue to have ECOPD, cough, 
and phlegm despite maximal inhaled therapy. The 
recommended dose is 500 µg/day orally, and the 
long half-life of the terminal N-oxide metabolite of 
roflumilast allows the drug to be administered in a 
single daily dose.(75)

A post hoc evaluation of the initial studies of roflumilast 
involving a total of 2,686 patients showed a significant 
reduction of 14.3% in ECOPD in patients with COPD 
receiving the recommended dose of 500 µg/day vs. 
placebo over 52 weeks of evaluation. The factors 
associated with this reduction were presence of chronic 
bronchitis (reduction of 26.2%); cough (reduction of 
20.9%); expectoration (reduction of 17.8%); and 
concomitant ICS use (reduction of 18.8%).(76)

A recent study conducted in 380 centers in 17 
countries and involving 2,354 randomized patients 
(1,178 receiving roflumilast and 1,176 receiving placebo) 
showed that the rate of moderate or severe ECOPD was 
reduced with roflumilast vs. placebo (28.5%), but this 
difference did not reach significance. The proportion 
of patients who did not have severe ECOPD over the 
52 weeks of treatment was greater in the roflumilast 
group than in the placebo group (54.2% vs. 48.5%). 
The time to the onset of severe ECOPD was 319 and 
286 days, respectively, in the roflumilast and placebo 
groups, with the difference not being significant.(77)

A meta-analysis of 14 studies involving 12,654 patients 
with severe or very severe COPD associated with chronic 
bronchitis showed that roflumilast in combination with 
an ICS, a LABA, and a LAMA significantly improves 
FEV1 (mean, 45.60 mL) and reduces the frequency of 
moderate and severe ECOPD compared with placebo 
(OR = 0.77).(78) In a post hoc analysis of the same 
study, in patients with more than three ECOPD per 
year, the rate of moderate or severe ECOPD decreased 
by 39% in the group receiving roflumilast compared 
with the group receiving placebo, with the difference 
being significant.(79)

Roflumilast is generally well tolerated with adverse 
events consistent with those expected for PDE4 
inhibitors. However, it has more adverse effects 
than do the inhaled drugs used in the treatment of 
COPD. The most common adverse effects, reported 
in combined data from clinical trials involving 8,630 
patients, are gastrointestinal disorders (diarrhea and 
nausea), decreased appetite, insomnia, depression, 
headache, and weight loss. These adverse effects are 
stronger at the beginning of treatment, are reversible, 
and improve over time (generally within 4 weeks).(79) 
In another combined safety analysis, which included 
data from 14 clinical trials of roflumilast in 12,054 
patients, the rates of adverse events in the roflumilast 
and placebo groups were, respectively, 67.2% and 
62.8%, whereas the rates of severe adverse events 
were 13.5% vs. 14.2%.(77)

The evidence from those studies provides additional 
information on the patient subgroup that is likely to 
benefit from the addition of roflumilast to the treatment 
regimen. Roflumilast is indicated for patients with 
severe or very severe COPD (FEV1 < 50% of predicted), 
chronic bronchitis (cough and expectoration), and 
frequent ECOPD despite appropriate inhaled therapy.

9. DOES THE PROPHYLACTIC USE OF 
ANTIBIOTICS IN PATIENTS WITH STABLE 
COPD PREVENT ECOPD?

ECOPD are triggered by viral infections or by 
acquisition of a new bacterial strain in the lower airways. 
Studies suggest that the presence of bacteria in the 
lower airways contributes to chronic inflammation, 
resulting in disease progression. Therefore, it is possible 
that, in chronically infected patients, the bacterial load 
reduction caused by long-term use of antibiotics reduces 
the frequency and severity of ECOPD. Macrolides have 
been indicated because of their anti-inflammatory and 
immunomodulatory effects. In addition, macrolides 
alter biofilm production and improve phagocytosis 
and bacterial clearance by alveolar macrophages.(80-82) 

A study on the use of erythromycin for 12 months 
found that such use led to a reduction in ECOPD and 
in the risk of hospitalization.(83) In a subsequent study, 
it was demonstrated that the duration of ECOPD was 
shorter with continued use of erythromycin.(84) In 
2011, a study evaluating 1,142 patients on long-term 
home oxygen therapy or with a history of ECOPD 
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found that, when added to the usual treatment, daily 
azithromycin for 1 year reduced the frequency of 
ECOPD and improved quality of life.(85)

A meta-analysis of six studies reported a 37% 
reduction in the risk of ECOPD with antibiotic therapy 
compared with placebo.(86) .A systematic review of 
seven studies involving more than 3,000 patients 
identified a significant effect of continued antibiotic 
therapy on the reduction in the number of ECOPD.(87)

The use of intermittent courses of oral fluoroquinolone 
therapy reduced the likelihood of ECOPD by 
approximately 25%, as demonstrated in a study 
evaluating treatment with daily moxifloxacin for 5 days 
every 8 weeks for a total of 6 courses.(88) Patients with 
mucopurulent sputum before treatment experienced a 
reduction of up to 45% in ECOPD. However, the lack 
of studies, the risk of inducing bacterial resistance, 
and the side effects of chronic antibiotic use limit the 
routine use of this strategy.(88)

The use of inhaled antibiotic therapy in patients with 
COPD cannot be recommended yet because of the lack 
of randomized clinical trials in which the efficacy of such 
use has been proven. Despite the reduction in bronchial 
inflammation in patients chronically colonized with 
Pseudomonas aeruginosa after 2 weeks of treatment 
with inhaled tobramycin, the few existing studies have 
been unable to demonstrate clinical benefits of inhaled 
antibiotic therapy in preventing ECOPD.(89,90)

The indication for prophylactic antibiotics in COPD 
should be determined on a case-by-case basis. 
Prophylactic antibiotics are a third-line therapy for the 
treatment of exacerbators. The available evidence lends 
support to the use of azithromycin 250 mg daily or 
azithromycin 500 mg three times a week or the use of 
erythromycin 500 mg twice daily for 1 year in patients 
with severe or very severe COPD and in exacerbators 
despite usual pharmacological treatment. Long-term 
use is associated with an increased risk of adverse 
events and development of bacterial resistance. Special 
care should be taken in patients with concomitant 
heart disease, tachycardia at rest, or a history of 
arrhythmias. Ototoxicity and gastrointestinal side 
effects should also be monitored. It is recommended 
that, before initiation of such therapy, sputum samples 
be collected for bacterial and mycobacterial culture, 
given that continued use of a macrolide can make 
it difficult to diagnose chronic lung infections with 
low-virulence microorganisms.(91,92)

10. CAN N-ACETYLCYSTEINE (NAC) BE 
USED FOR PREVENTING ECOPD?

There are consistent data in the literature showing 
that airway oxidative stress in patients with COPD 
plays an important role in the development of the 
disease and is associated with future risk of ECOPD 
and with a greater influx of inflammatory cells and 
inflammatory cytokines. The use of antioxidant and 
anti-inflammatory agents in COPD has been studied 
for the control of ECOPD. In this context, the efficacy 

and safely of NAC in COPD are being investigated 
regarding prevention of ECOPD.(93)

NAC has direct action, because of the presence of the 
free sulfhydryl group, which serves as a ready source 
of redox equivalents, and indirect action, because of 
the intracellular replacement of glutathione antioxidant 
levels. However, there is still much discussion regarding 
the efficacy of NAC in controlling ECOPD events and 
regarding the optimal dose for controlling such events.(94)

In a randomized clinical trial conducted in the United 
States,(95) 51 patients with COPD due to tobacco 
exposure and with symptoms of chronic bronchitis 
(cough and secretion) were allocated to receive NAC, 
1,800 mg twice daily, or placebo for 8 weeks. However, 
the sample size did not reach the goal of 130 patients, 
which may have influenced the results showing no 
change in quality of life, in pulmonary function, or 
in markers of systemic inflammation and oxidative 
stress. The most common adverse events were mild 
nausea and diarrhea.(95) In contrast, a randomized 
study conducted in China, comparing NAC, 600 mg 
twice daily, vs. placebo in 1,006 patients with COPD 
and at least two ECOPD in the preceding 2 years, 
showed that NAC treatment was more effective in 
patients with moderate COPD than in those with severe 
COPD, with a significant reduction in the rate of ECOPD 
after 1 year. The time to first ECOPD was not different 
between the groups. Ten percent of the patients in 
the NAC group and 9% of those in the placebo group 
had serious adverse events, most of which were due 
to hospitalization for ECOPD.(96) Another randomized 
study conducted in China, comparing NAC, 600 mg 
twice daily, for 1 year vs. placebo in 120 patients, 
demonstrated a significant reduction in the rate of 
ECOPD in the NAC group compared with the control 
group (0.96 vs. 1.71 ECOPD/patient/year).(97) In 2005, 
a study comparing NAC, 600 mg once daily, for 3 
years vs. placebo in 523 patients showed that there 
was no difference between the NAC and the control 
groups. However, in the subgroup of patients who 
were not receiving ICSs (155 patients), there was a 
26% reduction in the risk of ECOPD.(98)

Two meta-analyses showed that NAC treatment 
reduced the rate of ECOPD (risk ratio = 0.85; 95% CI: 
0.76-0.96). The findings were consistent regarding the 
reduction in the number of exacerbations with treatment 
with high doses (1,200 mg) of NAC in patients with 
COPD and with treatment with low doses (600 mg) of 
NAC in patients with chronic bronchitis who did not have 
COPD, but NAC had no effect on pulmonary function. 
Therefore, the recent studies show that NAC can be 
safely used for the prevention of ECOPD when used 
for more than 6 months and at daily doses greater 
than 1,200 mg.(99,100)

Given the safety profile of NAC and the evidence of 
its efficacy, its use as a third-line drug in the prevention 
of ECOPD is recommended; the profile of patients who 
obtain greater benefits from NAC treatment appears 
to be that of patients with chronic bronchitis, but this 
is still controversial.
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