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ABSTRACT

In addition to recommendations for pharmacological treatment stratified for risk and phenotype, the
new 2021 edition of the Spanish COPD Guidelines (GesEPOC 2021) proposes a personalized approach to
treatable traits, defined as a characteristic (clinical, physiological, or biological) that can be identified by
diagnostic tests or biomarkers, for which a specific treatment is available. Some treatable traits, such as
malnutrition, sedentarism, emphysema or respiratory failure, can be treated with non-pharmacological
therapies, and this was not covered in detail in the guidelines. This section of GesEPOC 2021 includes a
narrative update with recommendations on dietary treatment, physical activity, respiratory rehabilita-
tion, oxygen therapy, non-invasive ventilation, lung volume reduction, and lung transplantation. A PICO
question with recommendations on the use of supplemental oxygen during exercise in COPD patients
without severe hypoxemia is also included.

© 2021 SEPAR. Published by Elsevier Espafia, S.L.U. All rights reserved.

Actualizacion 2021 de la Guia Espaiiola de la EPOC (GesEPOC). Tratamiento no
farmacolégico

RESUMEN

La nueva edicién de 2021 de la Guia Espafiola de la EPOC (GesEPOC 2021) propone, junto al tratamiento
farmacolégico ajustado por estratificacién de riesgo y fenotipo, el abordaje personalizado de los rasgos
tratables, definidos como una caracteristica (clinica, fisiolégica o biolégica) que se puede identificar medi-
ante pruebas diagnésticas o biomarcadores y que tiene un tratamiento especifico. Existen algunos rasgos
tratables que tienen un tratamiento no farmacolégico y que no fueron contemplados en detalle en la
guia, como puede ser la desnutricién, el sedentarismo, el enfisema o la insuficiencia respiratoria. En este
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capitulode GesEPOC 2021 se presenta una actualizacién narrativa con recomendaciones sobre tratamiento
dietético, actividad fisica, rehabilitacién respiratoria, oxigenoterapia, ventilacién no invasiva, reducciéon
de volumen y trasplante pulmonar. Ademas, se incluye una pregunta PICO con recomendacién sobre el
uso de oxigeno suplementario durante el ejercicio en pacientes con EPOC sin hipoxemia grave.

© 2021 SEPAR. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

Although the treatment of chronic obstructive pulmonary dis-
ease (COPD) relies mainly on medications, mostly inhaled, some
other equally important aspects of disease management need to be
fully explored in each patient. One of the recommendations of the
recently updated GesEPOC pharmacological treatment guidelines’
is to evaluate a series of general measures in all patients diagnosed
with COPD that include, along with other interventions, adequate
nutrition and regular physical activity adapted to age and phys-
ical conditions. An innovative therapeutic approach described in
the new guidelines is that of treatable traits, defined as character-
istics (clinical, physiological, or biological) that can be identified
by diagnostic tests or biomarkers for which a specific treatment
is available. Some general characteristics, such as malnutrition
or a sedentary lifestyle, can also be considered treatable traits,
and these will be addressed as such in this article. Of particu-
lar interest in GesEPOC 2021 is the review of the guidelines on
the specific approach to some treatable traits. Accordingly, the
scientific evidence will be reviewed to develop dietary guide-
lines for patients with malnutrition, physical activity for sedentary
patients, respiratory rehabilitation for the management of dyspnea,
lung volume reduction for emphysema patients, lung transplanta-
tion for patients with advanced disease, and oxygen therapy and
non-invasive mechanical ventilation for patients with respiratory
failure.

This article also includes a PICO question and a clinical recom-
mendation on the use of supplemental oxygen during exercise in
COPD patients without severe hypoxemia. The main recommenda-
tions are listed in Table 1.

The methodology used to develop the recommendations
included in this article is described in the latest update of GesEPOC
2021.!

Non-pharmacological treatment of treatable traits
Nutrition

Low weight and malnutrition constitute a common treatable
trait in COPD patients (25%-35% of cases) and have a negative
impact on the respiratory system, peripheral muscle function, and
immune system.? This leads to a greater loss of lung function
expressed by forced expiratory volume in 1s (FEV; ), greater deteri-
oration of lung tissue with a higher rate of emphysema, decreased
exercise capacity, and increased mortality.>*

The GesEPOC task force believes that nutritional status should
be assessed in all COPD patients. The patient’s nutritional sta-
tus will initially be assessed using the body mass index (BMI).?
Patients with malnutrition (defined by the World Health Organiza-
tion as BMI< 18.5 kg/m?) and obese patients (BMI > 30 kg/m?) may
require a more comprehensive assessment of their nutritional sta-
tus with electrical bioimpedance for the estimation of their fat-free
mass index and referral to nutrition units to optimize nutritional
support.

The GesEPOC task force believes that malnourished patients
should be offered nutritional support, although the intensity
and duration of such treatments are not well established,

Table 1
Guidelines and general observations on the medical approach to treatable traits in
COPD.

Approach to treatable Guidelines

trait

Assessment of the nutritional status is critical
in COPD patients. Avoiding low weight and
malnutrition improves exercise capacity and
survival.

Avoiding a sedentary lifestyle and encouraging
daily physical exercise is beneficial for the
COPD patient and should be widely
recommended.

Pulmonary rehabilitation improves dyspnea,
exercise capacity, and quality of life and should
be recommended in all COPD patients.

Early initiation of pulmonary rehabilitation (<4
weeks) after hospitalization reduces the risk of
hospital readmission and mortality.

Chronic home oxygen therapy for at least 16 h
a day in patients with COPD and respiratory
failure improves survival. In patients with
hypoxemia and desaturation on exertion, there
is no evidence that home oxygen therapy
improves survival and exercise capacity, so an
individualized approach should be taken in
symptomatic patients, based on its effect on
dyspnea.

Long-term home mechanical ventilation in
patients with stable hypercapnic COPD with a
history of previous acidotic exacerbations
should be recommended, given its benefit in
patient prognosis.

Malnutrition

Sedentary lifestyle

Rehabilitation for the
management of
dyspnea

Respiratory failure

Chronic hypercapnia

reflecting the lack of knowledge about the etiopathogenic mecha-
nisms that lead to this situation in COPD. Despite these limitations,
dietary nutritional supplementation with high polyunsaturated
fatty acid and antioxidant (vitamins C and E and selenium) con-
tent will improve weight and muscle strength, physical activity,
exercise capacity, and quality of life in malnourished patients
with COPD.5-8

The future challenge for clinical nutritionists involved in the
management of malnutrition associated with COPD will be to iden-
tify and characterize the specific areas of nutritional deficit (energy
imbalance, sarcopenia, cachexia, and frailty) that will respond best
to targeted interventions.

Obesity is another possible detrimental factor in COPD patients,
as it may limit exercise capacity, cause respiratory restriction, and
aggravate dyspnea.? However, it has less impact on disease prog-
nosis than malnutrition. The objective of obesity management is
to reduce the fat mass, so it is essential to offer dietary advice and
promote physical activity.!°

Finally, special consideration should be given to dietary supple-
mentation with vitamin D. A recent meta-analysis of 4 controlled
trials showed that oral administration of vitamin D reduces
moderate-to-severe exacerbations in COPD patients, but only in
cases with vitamin D levels <25nmol/L."! On this basis, we pro-
pose the routine assessment of vitamin D levels in exacerbating
phenotype COPD patients and the administration of replacement
therapy to maintain levels >25 nmol/L.!!

T346



B.G. Cosio, C. Herndndez, E. Chiner et al.
Physical activity

Scientific evidence on the effects of physical activity on COPD
consistently shows that reduced physical activity is associated with
an increased risk of mortality, hospitalization, and readmission for
disease exacerbation the following year.'? It is important to iden-
tify sedentary behavior in patients with COPD, since the evidence,
while still limited, indicates that an extremely sedentary lifestyle is
associated with an increased risk of mortality and cardiometabolic
disease in people with COPD.!3.14

It is well established that pulmonary rehabilitation (PR)
improves exercise tolerance in patients with COPD.'>16 However,
this improvement does not necessarily change or increase daily
physical activity in these patients in the long term.!” Physical activ-
ity does not show a linear relationship with exercise capacity, and
should therefore be considered independently when planning a
PR program.'® We will, therefore, encounter patients who only
need to increase their exercise capacity (e.g., with physical train-
ing within PR programs), patients who only need to increase their
physical activity (e.g., with programs fostering physical activity),
and patients who may need a more comprehensive intervention
that includes both approaches.

According to current strategies, a combination of physical train-
ing and behavioral interventions can be considered at different time
points during PR programs.'® Ideally, behavioral strategies should
be implemented in the final phase of PR, when patients have greater
exercise capacity and fewer symptoms because they have already
undergone the physical training adaptation phase.

New PROactive Physical Activity Instruments in COPD have been
published that combine questionnaires with accelerometer data to
measure physical activity in terms of amount, difficulty, and patient
experience.'? These instruments have been shown to be sensitive
to change following pharmacological and non-pharmacological
interventions. The feedback that the patient receives from their
pedometer or activity monitor (including the latest mobile tech-
nology) is effective in encouraging them to increase their physical
activity and optimizes physical activity counseling programs in
patients with COPD.20

To address physical inactivity, long-term outcomes from studies
that combine behavioral interventions (such as motivational inter-
views) with unsupervised walking and collection of pedometer
data are effective in increasing physical activity (mean increase of
957 steps a day) after 12 months of follow-up.2! Nevertheless, most
long-term studies (12 months) remain ineffective in maintaining
physical activity behavior changes in patients with COPD.22-24

The GesEPOC task force believes that patients should perform
moderate physical activity for a minimum of 30 min a day, 5 days
a week. However, strategies adapted to each patient’s activities of
daily living, backed up with specific quantifiable, feasible objec-
tives set down in writing, must be designed and agreed on with the
patient.

Pulmonary rehabilitation

The GesEPOC Pulmonary Rehabilitation (PR) guidelines are in
line with the consensus reached between the American Thoracic
Society (ATS) and the European Respiratory Society (ERS), which
designated PR as a central part of comprehensive chronic patient
care.!>2> The ATS and ERS have also developed guidelines to
improve the implementation of PR, since access to programs and
referral by professionals are still limited, despite current evidence
supporting the inclusion of PR in the comprehensive treatment of
COPD patients.?® In line with the definition of PR agreed by ERS
and ATS, > the latest evidence and recommendations also adopted
in the GesEPOC guidelines are summarized below:

Archivos de Bronconeumologia 58 (2022) T345-T351

Table 2
Indications for long-term home oxygen therapy.

Patient with stable COPD at rest and at sea level, breathing room air with
Pa0, <55 mmHg
Pa0; between 55 and 60 mmHg resulting in hypoxemia
Pulmonary arterial hypertension/Cor pulmonale
Congestive heart failure/arrhythmias
Hematocrit > 55%

All COPD patients should be included in a PR program as part
of their treatment.?’” However, the scientific evidence is more
robust in patients with moderate-to-severe COPD,28 who are now
considered by GesEPOC to be high-risk.

Structured therapeutic education programs should be initiated
at the time of diagnosis and maintained as an integral part of PR
until the end of life. PR programs will be adapted to the needs of
the patient and will take into account any comorbidities.!”
Behavioral change interventions can help improve participation
in COPD self-management programs.>®-30

PR may be initiated during hospital admission or within 4 weeks
after hospital discharge, since it has been shown to be a safe inter-
vention that reduces the number of days in hospital, the number
of readmissions, and mortality.>'32 The risk of readmission is only
significantly decreased when programs are initiated 4 weeks after
hospital discharge.

Home-based PR programs with minimal supervision have shown
an effectiveness similar to that of conventional PR performed in
the hospital.?>

Understanding of the use of technology in physical training, ther-
apeutic education, disease management, and physical activity in
PRis still limited.!”>*3> However, telerehabilitation is potentially
a useful treatment modality, as the results do not differ from
conventional rehabilitation programs.36-37

Psychosocial factors and patients’ own perceptions may con-
tribute to the long-term adherence and maintenance of the
effects of PR.! It is, therefore, essential for PR to offer an inte-
grated approach for personalized treatment of COPD patients
based on a comprehensive assessment of treatable traits.>®

Long-term home oxygen therapy

Long-term home oxygen therapy (LTOT) increases survival in
patients with COPD and respiratory failure. Evidence of its effect
on the reduction of exacerbations and hospitalizations and other
relevant clinical outcomes, such as quality of life, appears to be
inconsistent,>® so no recommendations can be made in this regard.
LTOT indications are shown in Table 2.

LTOT should be adjusted to maintain sea level PaO, > 60 mmHg
or oxygen saturation >90% at rest. It should be indicated when
patients are clinically stable on the basis of arterial blood gas
determinations.*® To improve survival, LTOT should be adminis-
tered at least 16 h a day (Table 3).

The indication of LTOT in patients with mild-moderate hypox-
emiaatrest or during exercise has not been shown to affect survival,
time to first hospital admission, or other clinical parameters, so its
use is controversial.*!

For this section of the guidelines, we developed a PICO question
(Patient, Intervention, Comparison, and Outcomes) on oxygen ther-
apy during exercise in COPD patients without severe hypoxemia
(Appendix B).

PICO question: should supplemental oxygen be recommended
during exercise in COPD patients without severe hypoxemia?

We identified a systematic review*? of 44 randomized trials that
evaluated the effects of oxygen supplementation in COPD patients
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Table 3
Surgical approach to treatable traits in COPD.

Surgical approach to Main indications

treatable trait

Bullae Bullectomy recommended in selected patients
with dyspnea on exertion and bullae
occupying more than 30% of the hemithorax,
FEV; <50%, and compression of the adjacent
lung parenchyma. This technique has shown
improvement in exercise tolerance, lung
function, and decreased dyspnea'”

Volume reduction. For patients with severe
emphysema with large areas of pulmonary
hyperinflation that remain symptomatic
despite medical treatment, an initial
evaluation of lung volume reduction with
endobronchial valves is indicated, reserving
surgery for patients who do not meet the
criteria due to the presence of collateral
ventilation or who do not improve after the
placement of endobronchial valves.

Lung transplantation. Lung transplantation
should be considered in case of BODE index>7,
FEV; <20%, DLCO < 20%, pCO, > 50 mmHg, or
the presence of cor pulmonale in patients who
are receiving correct treatment and have a
high risk of death (greater than 50% within 2
years), but who also have a greater than 80%
probability of surviving the postoperative
period and up to 5 years after the transplant.

Emphysema and
pulmonary
hyperinflation

Emphysema and
pulmonary
hyperinflation

without hypoxemia or with moderate hypoxemia who were not
candidates for LTOT. The studies evaluated oxygen supplementa-
tion (FiO, >21%) with nasal prongs during exercise performed in
the context of activities of daily living over defined periods of time
or for longer periods. Dyspnea during or after exercise and quality
of life were assessed. Most studies were crossover with a very short
follow-up of hours or a few days.

Subsequent to this review, 4 more recent randomized clinical
trials were identified.*!*3-4> Due to the disparity of measurements
and scales used, results have been expressed as effect size. Sub-
group analyses have also been performed for studies with a parallel
design or for those in which oxygen was administered not only
during exercise but also during all activities of daily living.

A single study?! evaluated patients after 1-6 years of follow-up
and reported clinical outcomes such as mortality, exacerbations,
or hospitalization. Patients received continuous oxygen therapy if
they had COPD criteria with moderate hypoxemia and desaturation
during exercise. The control group did not receive supplemental
oxygen.

Analysis of the evidence shows that oxygen therapy during exer-
cise or activities of daily living helps reduce dyspnea, although
these conclusions are based on studies with low methodological
quality and limited confidence levels. No significant effects were
observed on mortality, reduction of hospitalizations or exacerba-
tions, or quality of life.

Recommendation: oxygen therapy should be prescribed for
walking activities in COPD patients who have moderate hypox-
emia during exercise and dyspnea during or after exertion. Benefits
should be evaluated individually with the patient and their care-
giver (weak recommendation, low evidence).

Specifications: in patients with COPD and moderate hypox-
emia with exercise desaturation, defined blood oxygen levels of
less than 88% in the walking test, oxygen therapy while walking
improves dyspnea after exercise and scores in the dyspnea and
fatigue domains of quality of life assessments. However, there is
no evidence that it improves mortality or exercise capacity.® Both
patients and their caregivers should receive training on the use of
oxygen equipment and safety.3?
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Regarding the efficacy of oxygen therapy for the treatment of
isolated nocturnal hypoxemia, a recent randomized, double-blind,
placebo-controlled trial failed to show any decrease in mortality,
worsening of disease, or progression to LTOT,*” so this intervention
is not recommended.

Non-invasive ventilation

Patients with persistent hypercapnia after a COPD exacerbation
requiring acute non-invasive ventilation have a greater likelihood
of readmission or death than patients who achieve normal PaCO,.
Long-term home mechanical ventilation has shown survival bene-
fits in hypercapnic patients with stable COPD who have a history of
previous acidotic exacerbations. It is also indicated in individuals
who remain hypercapnic 2-4 weeks after an episode of hypercapnic
respiratory failure requiring hospital ventilatory support, given its
benefits in extending time until hospital readmission or death.*8->0

For more information on home mechanical ventilation, please
consult the specific Spanish Society of Pulmonology and Thoracic
Surgery (SEPAR) guidelines.”!

High-flow oxygen therapy in stable patients

High-flow nasal cannula therapy, capable of delivering oxygen-
enriched humidified air through a nasal cannula at flow rates up to
60 L/min, has been recently introduced in COPD patients. In stable
patients, high-flow nasal therapy improves mucociliary clearance,
reduces nasopharyngeal dead space, and increases CO, washout. It
also improves alveolar recruitment and gas exchange and reduces
work of breathing.”?

At present, evidence of its usefulness in stable-phase disease is
limited, although it appears to reduce PaCO, in the short and long
term, improve quality of life, and reduce the rate of acute exacer-
bation at 1 year. However, it does not improve exercise capacity,
hospitalization rate, or mortality,’> so its use cannot yet be recom-
mended.

Surgical treatment

Bullectomy

Bullectomy is a surgical procedure for patients who have a
giant bulla or complicated bullas associated with pneumothorax
or infections. A giant bulla is defined as an air space that occu-
pies more than 30% of the lung, and is typically associated with
smoking, but also with marijuana use, intravenous drug abuse,
and HIV infection.”* Bullectomy is indicated in selected patients
with dyspnea on exertion and bullae occupying more than 30% of
the hemithorax, FEV{ <50%, and compression of the adjacent lung
parenchyma. This technique has shown improvement in exercise
tolerance, lung function, and decreased dyspnea.>”

Lung transplantation

According to the International Society for Heart and Lung Trans-
plantation (ISHLT), lung transplantation should be considered in
patients who are receiving correct treatment and have a high risk
of death (greater than 50% within 2 years), but who also have a
greater than 80% probability of surviving the postoperative period
and up to 5 years after the transplant.”®

Specific indications for lung transplantation in COPD are a BODE
index (BMI, obstruction, dyspnea, and exercise) >7, FEV{ <20%, CO
transfer capacity (DLCO) < 20%, pCO, > 50 mmHg, or the presence of
cor pulmonale.>5 Absolute contraindications include malignant dis-
ease in the previous 5 years (or 2 years in the case of melanoma),
smoking cessation less than 6 months previously, BMI> 35, irre-
versible organ dysfunction, and functional limitation that prevents
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rehabilitation after transplantation.”>® Age is a relative contraindi-
cation, ranging between 65 years maximum for single-lung and
60 years maximum for double-lung transplantation.”” However,
transplantation beyond those ages is feasible, but an individualized
assessment must be made.

Data on the effect of transplantation on the survival of
COPD patients are still conflicting, but the recognized effects on
lung function, quality of life, and exercise tolerance justify this
procedure.”® Double-lung transplantation offers a median sur-
vival of 7.7 years, which is longer than the 5 years reported for
single-lung interventions,’® especially in patients younger than 60
years.50

GesEPOC recommends following current SEPAR lung transplan-
tation guidelines®:

1. Refer patient lung transplant assessment if BODE > 5.
2. Indicate lung transplantation if BODE=7-10 and any of the fol-
lowing criteria are present:
e Hospitalization with
(pCO, >50 mmHg)
¢ Cor pulmonale
e FEV; <20% and DLCO < 20% or diffuse homogeneous emphysema

documented hypercapnia

Lung volume reduction techniques

Surgical lung volume reduction techniques

Lung volume reduction surgery consists of eliminating emphy-
sematous lung areas that do not contribute to gas exchange in
order to improve ventilatory mechanics in the remaining lung
parenchyma. The most extensive study to date (NETT) has shown
that patients who benefit most from this reduction have emphy-
sema in the upper lobes and low exercise capacity,5! defined as
<40 W in men and <25 watts in women on a cardiopulmonary exer-
cise test. This reduction surgery improves symptoms, lung function,
exercise tolerance and increases survival in a defined group of
emphysematous patients. It should be carried out exclusively in
centers with experience.”® Patients with FEV; <20% and homoge-
neous emphysema on computed tomography or DLCO <20% have
higher mortality than patients treated medically.5?

Endoscopic lung volume reduction techniques

Although lung volume reduction surgery may be beneficial
in carefully selected patients in whom medical treatment fails,
the morbidity and mortality associated with surgery have led
us to consider the role of endoscopic techniques in the non-
surgical reduction of lung volumes.®®> Randomized clinical trials
have shown that unidirectional endobronchial valves significantly
improve FEV; and the 6-minute walk test 6 and 12 months after
the endoscopic procedure compared with a control group.5* A
randomized controlled trial has shown clinically relevant improve-
ments in dyspnea, lung function, exercise capacity, and quality
of life 12 months after valve placement, particularly in patients
with heterogeneous emphysema and those with no evidence of
collateral ventilation.5> The most common side effects of this
procedure are pneumothorax and valve repositioning. Another
clinical trial, which used a different type of valves in patients with
interlobar fissure integrity evaluated by high-resolution CT, has
shown improvement in FEV; and quality of life with reduction
of hyperinflation and dyspnea.®567 The benefits of endobronchial
valves are comparable to volume reduction surgery, but with fewer
complications.®3

Other endoscopic techniques in which the benefit does not
seem to depend on fissure integrity or the absence of collat-
eral ventilation include wire coils or water vapor ablation. Two
multicenter studies have shown improvement in the 6-minute
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walk test, lung function, and health status 6 months after coil
placement in patients with homogeneous and heterogeneous
emphysema.5*68 Thermal vapor ablation has also shown clinically
significant improvements in lung function and health status in
randomized, controlled clinical trials persisting 12 months after
surgery.%79 These techniques are not available at most centers and
experience is limited.

For patients with severe emphysema with large areas of pul-
monary hyperinflation that remain symptomatic despite medical
treatment, lung reduction volume using endoscopic techniques
should first be evaluated, while surgery should be reserved for
patients who are not candidates for this approach or who do not
improve after endoscopic procedures.>*
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Steering committee: Pere Almagro, Sociedad Espafiola de Medic-
ina Interna (SEMI); Julio Ancochea, Myriam Calle, Ciro Casanova,
Eusebi Chiner, Borja G. Cosio, Elena Gimeno-Santos, Carme Hernan-
dez, José Luis Lopez-Campos, Juan Antonio Riesco, Nuria Seijas,
Joan B. Soriano, Juan José Soler-Catalufia (SEPAR); Jesiis Molina,
Sociedad Espaiiola de Medicina Familiar y Comunitaria (semFYC);
Dolors Navarro; Asociacién de Pacientes y Familiares de EPOC y
Apneas del Suefio (APEAS), Federacion Nacional de Asociaciones de
Pacientes Respiratorios (FENAER), Foro Esparfiol de Pacientes (FEP);
Leopoldo Palacios Gémez; Federacion de Asociaciones de Enfermeria
Comunitaria y Atenciéon Primaria (FAECAP); Pascual Pifiera Salmerén
Sociedad Espafiola de Medicina de Urgencias y Emergencias (SEMES);
Eulogio Pleguezuelos, Sociedad Espafiola de Rehabilitacién y Medic-
ina Fisica (SERMEF), Sociedad de Rehabilitacién Cardiorrespiratoria
(SORECAR); Sebastia Santaeugenia, Sociedad Espaiiola de Geriatria y
Gerontologia (SEGG); Pere Simonet, Grupo de Respiratorio en Aten-
cion Primaria (GRAP);) José Tomas Gémez, Sociedad Espafiola de
Meédicos de Atencion Primaria (SEMERGEN); Juan Antonio Trigueros,
Sociedad Espafiola de Médicos Generales y de Familia (SEMG).

Methodology: David Rigau; Centro Cochrane Iberoamericano,
Barcelona, Espania.

Eusebi Chiner and Carme Hernandez represent SEPAR patients.

Appendix B. Supplementary data
Supplementary data associated with this article can be found, in

the online version, at doi:10.1016/j.arbres.2021.08.010.
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