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Abstract

:

Chronic obstructive pulmonary disease (COPD) is a global public health burden that stands out as a leading cause of mortality around the world, especially in less developed countries. COPD treatment should be centered on the individual necessities of each patient, integrating pharmacological therapy, immunization, nutritional support, pulmonary rehabilitation and control of comorbidities. Combining a long-acting antimuscarinic (LAMA) with a long-acting beta2-agonist (LABA) bronchodilator has proven to be more effective than monotherapy with LABA or LAMA, in terms of the functional improvement of forced expiratory volume (FEV1), symptoms and life quality and may be helpful in patients with progressive dyspnea. The eosinophil blood count is a simple biomarker that could guide personalized treatment strategies by identifying patients with greater clinical benefits of inhaled corticosteroid (ICS) treatment. However, one critical concern is the increased risk of pneumonia in individuals treated with ICS.






Keywords:


COPD; bronchodilators; inhaled corticosteroids; dual bronchodilatation












Chronic obstructive pulmonary disease (COPD) is a complex disorder characterized by pulmonary and systemic dysfunctions that affected approximately 384 million people worldwide in 2020 [1]. According to the World Health Organization data, COPD represents a public health challenge that is intimately related to smoking, occupational exposure and exposure to biomass combustion [2]. COPD is associated with a substantial socioeconomic burden and stands out as a leading cause of mortality around the world, especially in less developed countries [3]. However, notable progress has been achieved to reduce smoking prevalence worldwide. Additionally, with a better understanding of the pathophysiology and the molecular basis of the disease, treatment can be more effective and tailored to a patient’s phenotype. In this context, peripheral blood eosinophils have shown to be a low-cost and accessible tool to guide COPD pharmacological treatment [4]. Evidence suggests that the eosinophil blood count can be a trustworthy marker to identify phenotypes that are more or less likely to benefit from treatment with inhaled corticosteroids (ICSs) [5].



COPD treatment should be centered on the individual necessities of each patient, integrating pharmacological therapy, immunization, nutritional support, pulmonary rehabilitation and control of comorbidities. These interventions aim to minimize the impact of symptoms on life quality and prevent exacerbations, accelerated functional decline and mortality.



Combining bronchodilators with different action mechanisms could be an effective way to reduce symptoms and increase the potential of bronchodilation, with less risk of adverse effects than increasing the bronchodilator dose in isolation [3]. The use of long-acting antimuscarinic (LAMA) together with long-acting beta2-agonist (LABA) bronchodilators has proven to be more effective than monotherapy with LABA or LAMA, in terms of the functional improvement of forced expiratory volume (FEV1), symptoms and life quality, as well as maintaining the effectiveness of the bronchodilator over a longer period of time [6]. These finding have been replicated in different populations and ethnic groups [7,8].



It is known that progressive dyspnea is the principal factor for incapacity and reduced life quality in patients with COPD [9]. During exercise, airflow obstruction and reduced pulmonary elastic retraction favor an incremental increase in residual volume, with the concomitant flattening of the inspiratory capacity (IC) [10]. As illustrated in Figure 1, bronchodilation therapy is the first-line treatment option for the control of dyspnea, with potential benefits employing the LABA/LAMA combination in patients that are in a more serious condition or in individuals undergoing monotherapy with persistent symptoms [11]. Recent studies have shown the superiority of the LABA/LAMA combination for significant improvement in pulmonary function (IC and FEV1) when compared to a placebo and monotherapy with both drugs administered individually, as well as reducing hyperinsufflation [12,13].



There is an intense ongoing debate concerning the ideal eosinophil limits to serve as the basis for the indication of inhaled corticosteroids (ICSs) in stable COPD. The eosinophil blood (EOS) count is a simple and reasonably reproducible tool that should only be used therapeutically after taking into consideration individual exacerbating risk factors (severity, hospitalizations and previous exacerbations). Elevated eosinophil concentrations have been positively associated with a higher exacerbation risk in COPD patients [14]. However, one critical concern is the increased risk of pneumonia, oral candidiasis and hoarseness in COPD patients treated with ICSs [15]. Subgroups with an increased risk of pneumonia include patients with a previous pneumonia history, aged above 55, BMI < 25, current smokers and individuals with advanced disease and greater airflow limitations [16].



According to the Global Obstructive Lung Disease Initiative (GOLD), ongoing treatment with corticosteroids offers few clinical benefits in individuals with an EOS count of less than 100 cells/microliter. Patients with EOS > 300 represent the subgroup with the highest probable benefit, while the clinical response of the 100–300 EOS interval continues to be variable and uncertain [3]. The adequate classification of eosinophilic/noneosinophilic phenotypes allows for personalized treatment strategies by identifying patients with greater potential clinical benefits and avoiding unnecessary adverse effects [17].



A recent European Respiratory Society (ERS) guideline published in 2020 put forward objective criteria for the conscientious use of ICSs in the treatment of COPD. In patients without a frequent history of exacerbation, usually defined as one or two exacerbations per year, there is a conditional recommendation to consider the suspension of ICSs in favor of ongoing therapy with one or two bronchodilators [18]. The panel also opposed the suspension of ICS in patients with EOS > 300 cells/microliter, with or without a previous history of frequent exacerbations. For patients with EOS < 300, there was no formal recommendation concerning the suspension of ICS for a lack of conclusive evidence [18]. If there is to be an interruption, it should be abrupt, without the need for gradual weaning. The principle recommendations are summarized in Figure 2.



In summary, symptoms management, and the prevention of functional decline and exacerbations are fundamental objectives in the effective treatment of COPD. Bronchodilator therapy together with LABA/LAMA shows superiority in the control of dyspnea, improved life quality and a reduction in hyperinsufflation in comparison to monotherapy with an isolated bronchodilator. Patients with EOS > 300 represent the subgroup with the greatest potential clinical benefits. Therefore, inhaled corticosteroids should be considered in COPD patients with eosinophilic phenotypes and/or with a high clinical risk of exacerbations.
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Figure 1. Bronchodilator therapy with potential benefits for COPD patients—blue zone: patients without frequent exacerbations; green zone: frequent exacerbation phenotype. LABA: long-acting β2-agonist; LAMA: long-acting antimuscarinic; mMRC: modified Medical Research Council dyspnea scale; CAT: COPD assessment test; FEV1%: forced expiratory volume predicted; BD: bronchodilator; ICS: inhaled corticosteroids; NAC: N-acetylcysteine. Adapted from Fernandes FLA et al., 2017 [11]. 
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Figure 2. ICS treatment in COPD patients. Red zone: ICS use is recommended; yellow zone: controversial use of ICS; green zone: consider withdrawing ICS. ICS: inhaled corticosteroids. Adapted from Chalmers JD et al., 2020 [18]. 
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