
A new two-step algorithm for the
treatment of COPD

To the Editor:

The pharmacological treatment of chronic obstructive pulmonary disease (COPD) is quite uniformly based
on long-acting bronchodilators (LABD), either a long-acting muscarinic antagonist (LAMA) or a
long-acting β-agonist (LABA), and inhaled corticosteroids (ICS). Moreover, most patients are eventually
treated with a combination of all three (LAMA/LABA/ICS or “triple therapy”) irrespective of their severity
and level of risk. Furthermore, a large proportion of patients receive triple therapy as the initial treatment
[1]. We propose a new simple treatment algorithm based on the severity of symptoms and phenotypes or
treatable traits (figure 1).

Once the diagnosis of COPD has been confirmed by spirometry, the first decision is whether to prescribe
either one LABD or dual bronchodilation (LABA/LAMA) therapy. This decision should be based on the
level of dyspnoea (as measured by the modified Medical Research Council dyspnoea scale; mMRC) and
the frequency of exacerbations. Patients with an mMRC score of one and zero or one exacerbation during
the previous year may start treatment with a LAMA, whereas patients with either an mMRC score higher
than one or with more than one exacerbation in the previous year should start with a LABA/LAMA
combination. It is very unusual for a patient to be diagnosed with COPD at a stage of the disease so severe
that it would require more intensive initial therapy. In any case, even under such circumstances, it seems
reasonable to initiate treatment with a LABA/LAMA combination and observe the response before
introducing other second-line therapies. We recommend initial therapy with a LAMA because, despite the
similar bronchodilatory efficacy of LABAs, LAMAs provide superior protection against exacerbations [2].
However, LABAs can be an option particularly if there is no history of previous exacerbations.

The selection of initial therapy with a LABA/LAMA combination for patients with more intense dyspnoea
(mMRC 2+) is based on the better results obtained with this combination versus bronchodilator
monotherapy in patients with an mMRC dyspnoea score higher than one in terms of lung function,
symptoms and quality of life [3]. Furthermore, this combination is preferred over an LABA/ICS
combination as the initial therapy because it provides significantly better lung function improvement
without the risk of side effects associated with long-term use of ICS, such as pneumonia [4]. It should be
noted, however, that information about the long-term safety of LAMA/LABA combinations is still lacking.
The recommendation of initial therapy with a LABA/LAMA combination in patients with more than one
exacerbation during the previous year is justified by its higher efficacy versus LAMA monotherapy in the
prevention of exacerbations [5] and especially for its superiority versus LABA/ICS combinations in the
prevention of exacerbations [6].

After initiation of therapy with a LAMA, a patient with mild COPD may remain stable with improved
dyspnoea and no exacerbations. In this case treatment must be continued; however, if dyspnoea does not
improve or deteriorates over time, or if exacerbations become frequent, then treatment should be
stepped-up to a LABA/LAMA combination. On treatment with a LAMA/LABA combination, either as
initial therapy or after step-up, patients may remain stable and must continue with the same therapy. This
includes the presence of one ambulatory exacerbation a year. Obviously this is an arbitrary threshold but
we believe that presenting one mild or moderate exacerbation a year should not be a reason to add a
second-line drug (usually an anti-inflammatory) due to the associated risk of side effects. However, this
decision should be made by the physician on a case by case basis taking into account the balance between
the expected benefits and risks.
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If there is deterioration in symptoms, or if the patient experiences more than one exacerbation in a year or
requires hospitalisation for an exacerbation while on LABA/LAMA therapy, a step-up in treatment should
be considered. These patients are very challenging and should be treated by experienced professionals in
settings in which the appropriate diagnostic tests are available. The reason for this is that no single
approach is valid for all patients in this category [7].

The most frequent complaint among COPD patients is an increase in the number of exacerbations or
their severity, in which case a specific therapeutic pharmacological approach must be established based
on the phenotype. ICS are the most extensively studied and the most widely used anti-inflammatory
drugs for COPD. They are indicated for the prevention of exacerbation in combination with
bronchodilators. Recent data suggest that the preventive effects of ICS on COPD exacerbation are higher
in patients with an eosinophilic (i.e. Th2 type) inflammatory profile, which can be demonstrated by
elevated concentrations of eosinophils in peripheral blood [8], although these data must be confirmed in
prospective studies. There is also consensus that patients with COPD and characteristics of asthma
(asthma–COPD overlap (ACO)) should be treated with ICS in addition to bronchodilators [9]. In
contrast, the insignificantly small efficacy levels of ICS on top of bronchodilators in patients with low
levels of blood eosinophils, together with the risk of side-effects associated with their long-term use,
advise against their indication in this context.

However, ICS are not the only option after dual bronchodilators. Roflumilast is an effective oral
anti-inflammatory drug that has been demonstrated to reduce exacerbation in patients with severe COPD
and chronic bronchitis when used in combination with a LABD, a LABA/ICS combination, or even in
addition to triple therapy [10]. Unfortunately, its use is associated with frequent adverse events such as
weight loss, nausea and diarrhoea that may limit the tolerability of the drug.

Although the Broncus trial with N-acetylcystein (NAC) was negative, recent studies performed in Asia
have shown significantly reduced exacerbations with mucolytics such as carbocystein or NAC at high doses
(600 mg twice daily), particularly in patients at high risk as defined in the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) strategy (i.e. those with forced expiratory volume in 1 s (FEV1) <50%
of predicted, or with two or more frequent exacerbations in the previous year, or both) [11].

The use of macrolides has been associated with a variety of effects beyond their anti-infective activity. The
most widely used macrolide is azithromycin and several trials have demonstrated the efficacy of its
long-term administration in the prevention of exacerbations [12], in particular in patients with severe
COPD who suffer frequent exacerbations (more than three episodes a year) despite optimal-inhalation
therapy [13]. However, the long-term use of macrolides may be associated with important side-effects and
the risk of developing of bacterial resistance [12].
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FIGURE 1 A two-step algorithm for the treatment of chronic obstructive pulmonary disease (COPD). mMRC:
modified Medical Research Council dyspnoea scale; LABA: long-acting β-agonist; LAMA: long-acting
muscarinic antagonist; ICS: inhaled corticosteroids.
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Recently, CABRERA et al. [14] demonstrated that a simple algorithm based on dyspnoea and the frequency
of exacerbations classified patients in a similar manner to the new GOLD strategy; however, they also used
the frequency of exacerbations as an indicator for the introduction of ICS. Interestingly, they used the
same cut-off point as in our algorithm (that of an mMRC score of 2+) to recommend dual
bronchodilators. It is of note that their algorithm was published before the results of the FLAME trial
became available [6]. The algorithm published by COOPER and BARJAKTAREVIC [15] is very similar to our
own proposal and suggests the use of dual bronchodilation in all cases before other drugs are considered.
Furthermore, they propose a phenotype-oriented therapy in addition to a LABA/LAMA combination for
the more severe cases, such as those patients who suffer exacerbations despite maximal bronchodilation.
We have extended this algorithm by proposing the use of phenotype-oriented therapy for those who
exacerbate on top of dual bronchodilators, based on a previous algorithm developed exclusively for
exacerbators [7]. This proposal can also be considered as an approach based on phenotypes because it
selects the different treatments based on patient characteristics that identify responders to the drugs.
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