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KEYWORDS Abstract There are currently no reliable instruments for assessing the onset and progres-
COPD assessment; sion of chronic obstructive pulmonary disease (COPD) or predicting its prognosis. Currently,
Control; a comprehensive assessment of COPD including several objective and subjective parameters
Symptoms control; is recommended. However, the lack of biomarkers precludes a correct assessment of COPD
Spirometry; severity, which consequently hampers adequate therapeutic approaches and COPD control. In
COPD; the absence of a definition of ‘‘well-controlled disease’’, a consensus regarding COPD control
Treatment will be difficult to reach. However, COPD patient assessment should be multidimensional, and

anchored in five points: control of symptoms, decline of pulmonary function, levels of physical
activity, exacerbations, and Quality of Life.

Several non-pharmacological and pharmacological measures are currently available to
achieve disease control. Smoking cessation, vaccination, exercise training programs and
pulmonary rehabilitation are recognized as important non-pharmacological measures but bron-
chodilators are the pivotal therapy in the control of COPD. This paper discusses several objective
and subjective parameters that may bridge the gap between disease assessment and disease
control. The authors conclude that, at present, it is not possible to reach a consensus regarding
COPD control, essentially due to the lack of objective instruments to measure it. Some recom-
mendations are set forth, but true COPD control awaits further objective assessments.
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Introduction

Traditionally, spirometry has been used to assess Chronic
Obstructive Pulmonary Disease (COPD) severity and guide
treatment, but a growing body of evidence documenting
a poor correlation between forced expiratory volume in 1
second (FEVy) and symptoms or Quality of Life (QoL) in
COPD patients, ' raises doubts as to the real effectiveness
of spirometry as an instrument for assessing COPD control.
Currently, several tools are recommended for a comprehen-
sive evaluation of COPD, and although some are objective
measurements, many remain subjective, such as question-
naires for symptoms or QoL assessment.’~'2 This hampers
COPD control: how can we define a well-controlled patient
if a proper assessment, encompassing all its dimensions,
is not currently attainable? Despite the existence of sev-
eral pharmacological and non-pharmacological approaches
to the management of COPD, there is a clear need to bridge
the gap between disease assessment and disease control.
This paper discusses several objective and subjective param-
eters that may make part of that bridge.

COPD: an evolving concept

The first reference to COPD dates back to the XVII cen-
tury, in the writings of Theophile Bonet, where he described
the effects of lung emphysema as ‘‘voluminous lungs’’."3
However, only almost three centuries later, in 1944, Ronald
Christie wrote in the British Medical Journal that *‘[...] the
diagnosis (of emphysema) should only be considered cer-
tain when dyspnoea on exertion, of insidious onset, not due
to bronchospasm or left ventricular failure, appears in a
patient who has some of the physical signs of emphysema
together with chronic bronchitis or asthma.’’.’ The CIBA
Guest Symposium in 1959'> and the American Thoracic Soci-
ety Committee on Diagnostic Standards in 1962,® were two
landmark meetings that defined the components of COPD. In
the 70s the risks of smoking, the accelerated rate of decline
in FEV, in susceptible smokers, and the effects of smok-
ing cessation on lung function were elegantly described by
Fletcher et al."” During the 80s, focus was given to exa-
cerbations, prophylactic antibiotic therapy and prevention.
The standards for oxygen use in patients with advanced
COPD and chronic respiratory failure were also defined in
this decade. During the late 90s there was a marked evo-
lution in COPD concepts, individual and social approaches,
and guideline development. There was the emergence of
old and new inhaled drugs, such as short- and long-acting
B2-agonists (SABAs and LABAs), and the recognition of the
role of corticosteroids, smoking cessation and pulmonary
rehabilitation in the treatment of COPD, when there was
still clinical confusion between asthma and COPD in terms
of diagnosis and treatment.

It was not until the early XXI century that asthma and
COPD were recognized as distinct pulmonary obstructive dis-
eases, although the Asthma-COPD Overlap Syndrome (ACOS)
has features of both pathologies. During the first decade
of the XXI century, the role of each pharmacological class,
namely long-acting muscarinic antagonists (LAMAs) and
inhaled corticosteroids (ICSs), in COPD was established.'®
LABAs were recognized as efficient in symptom relief, in

improving quality of life and exercise tolerance, and in
preventing exacerbations. Corticosteroids, on the other
hand, have been considered to have a modest global effect
on COPD, and their use remains controversial in stable
patients, in particular due to evidence of increased risk
of pneumonia.’ The central role of tobacco on COPD was
strengthened, and widespread smoking cessation campaigns
and programs were implemented. Techniques such as lung
volume reduction (surgical or endoscopic) and transplanta-
tion were established for a small number of COPD patients.
After 2000, the understanding of the social costs of COPD
and the elevated disease-associated morbidity and mortal-
ity - higher than in asthma - led to population-based studies
to determine its prevalence worldwide and its impact on
mortality in developed countries. Although COPD prevalence
varies across countries, ranging from 7.8% to 19.7%, and
across different groups within countries, it is one of the most
important causes of morbidity and mortality worldwide.'
Like hypertension or type 2 diabetes, COPD is a chronic dis-
ease, associated to modifiable risk factors, high morbidity
and increased healthcare costs, and should thus be a tar-
get for disease control strategies. However, and contrary
to hypertension or type 2 diabetes, these strategies are
more difficult to implement in COPD given the difficulty in
establishing objective criteria that may predict outcomes
or decrease disease risk. Moreover, indicators of disease
control and modifiers of disease progression are still to be
defined.

After 2010, a considerable effort was made to establish
different COPD phenotypes,?’ and GOLD 2011 proposed dif-
ferent COPD stages.?' Recently, and in contrast with GOLD
guidelines, it has been suggested that COPD management
needs to be centered on disease stratification based on the
risk of exacerbations and dyspnea symptoms.?? ICS finally
found their niche in COPD, and are currently recommended
for patients at high risk of exacerbation, whilst the addition
of a second bronchodilator is recommended for symptomatic
patients.'%?2

COPD in now recognized as a systemic disease with
pulmonary, cardiovascular, metabolic and musculoskeletal
implications.

Initial assessment and symptom control

There are currently no biomarkers to assess the onset of
COPD, determine disease activity or severity or predict prog-
nosis. Given the documented poor correlation between FEV,
and symptoms/QoL in COPD patients,'~> several guidelines
have recognized the need to incorporate non-spirometric
measures in COPD assessment and in determining thera-
peutic options.®” Current GOLD guidelines recommend a
comprehensive assessment of COPD, including symptoms,
using validated questionnaires such as the modified Medical
Research Council Dyspnea Scale (mMRC), the Clinical COPD
Questionnaire (CCQ)? and the COPD Assessment Test (CAT),’
degree of airflow limitation, risk of exacerbations and exist-
ence of co-morbidities.’” Other variables that should be
taken into account in a comprehensive assessment of COPD
are physical activity restrictions,®> particularly important
because exercise capacity and functional status predict exa-
cerbations, hospitalizations, and mortality.'" The overall
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impact of COPD in a patient’s QoL should also be assessed.
Some authors suggest that for the assessment of symptom
control, clinical history, symptoms and spirometry should all
be used.??

What is controlled COPD disease?

One possible definition is **A patient with COPD is considered
to be well controlled if, during follow-up, show minimal or
no symptoms, no acute exacerbations have occurred since
the last follow-up visit, and no impairment in QoL has been
seen while receiving the current treatment’’."?

However, in the absence of objective criteria, it is
difficult to clearly define controlled disease. Is there an
intermediate stage between controlled disease and uncon-
trolled disease? Not at present. Is a patient who has had
one exacerbation equally controlled or uncontrolled com-
pared with a patient who has experienced two or more
exacerbations? At the moment, this question cannot be
answered. Moreover, since COPD is a chronic progressive dis-
ease, one cannot expect a patient to remain completely
asymptomatic. The physician’s goal is to control the dis-
ease to the extent it can be controlled, and expectations of
control will vary according to the individual and the COPD
stage.

We propose that patients are considered to be well con-
trolled if they are asymptomatic or show a decrease in
symptoms from baseline, have stable or decreased decline
of pulmonary function, show an increased tolerance to exer-
cise, have no exacerbations and the best possible QoL.

Initial assessment

A clinical diagnosis of COPD should be considered in any
patient who has dyspnea, chronic cough or sputum produc-
tion, and a history of exposure to risk factors for the disease,
with spirometry being required to establish a diagnosis.'°
Although spirometric screening of asymptomatic individuals
is not supported by evidence, in individuals over 40 years
old and with a smoking history (>10 packs-year), spirom-
etry may be performed with the aim of early diagnosis.?*
However, as already stated above, there is a documented
poor correlation between FEV; and symptoms/QoL in COPD
patients.' Spirometry is not recommended during exa-
cerbations because it can be difficult to perform and
measurements are not accurate enough.

Additional tests that can be useful in the differen-
tial diagnosis and characterization of COPD manifestations
include chest X-ray, measurement of lung volumes and
diffusing capacity for carbon monoxide (DLCO), and oxy-
gen saturation levels at rest and during exercise.’” The
use of Computed Tomography (CT) in the assessment of
patients with COPD can provide quantitative measures of
both emphysema and airway disease’ and it is useful in
identifying the presence of previously unrecognized radio-
graphic bronchiectasis that appears to be associated with
longer exacerbations and increased mortality. '

We propose that initial disease severity assessment
should include smoking history, symptoms (particularly
dyspnea), spirometry, history of exacerbations, systemic
manifestations, exercise tolerance, daily impact of the

disease (health related QoL and health status) and mortality
risk.

Spirometry

Spirometry is required to establish a diagnosis of COPD:
the presence of a post-bronchodilator FEV,/FVC<0.70 con-
firms the presence of persistent airflow limitation and is
necessary for the diagnosis of COPD. FEV; is one of the mark-
ers of disease severity, whereas FEV, decline, among other
biomarkers, should be evaluated to determine disease activ-
ity, related to disease progression and inflammation.? In
fact, the decline of pulmonary function across time may be
a marker of uncontrolled disease and thus this should be
taken into account. A normal value for spirometry effec-
tively excludes the diagnosis of clinically relevant COPD.'°
However, the documented poor correlation between FEV,
and symptoms/QoL in COPD patients, ' raises doubt about
the real importance of spirometry as a tool for assessing
COPD control. Spirometry should be used in symptomatic
patients with risk factors for COPD.?*

We agree that spirometry is required to establish a diag-
nosis of COPD.

We propose that spirometry is still performed once a year
for monitoring COPD until new evidence or disease markers
are available.

Dyspnea

Dyspnea is a major cause of disability in COPD,™ it is
the most prevalent symptom among patients with respira-
tory diseases,?® an independent predictor of mortality in
patients with COPD,*2¢ and associated with decreased exer-
cise performance,?’ physical performance, quality of life,
anxiety and depression.? It is the most restrictive symp-
tom of COPD and reflects better overall disease impact than
spirometry.* Unfortunately, there are no objective measures
of dyspnea. GOLD guidelines recommend the use of the
above mentioned validated questionnaires.'® Again, all of
these are subjective, but it is not possible to accurately
stratify a subjective symptom. Despite their weaknesses,
when used correctly, mMRC, CCQ and CAT are useful and
feasible in clinical practice, and can be used in all consulta-
tions, both in primary care and hospital settings. However,
mMRC may be preferable, given that it is simpler to use and
is a better predictor of all-cause mortality in COPD patients
compared to CCQ and CAT.?

Although there is no doubt that dyspnea is the cardi-
nal symptom of COPD, others such as cough and sputum
production should not be underestimated. Cough is often
neglected by healthcare professionals and ignored in pop-
ulation studies, but, together with sputum production, has
a negative impact on the patient’s QoL. A large study in
patients with severe COPD showed that 58.7% of patients
experience mild to severe cough and 63.6% mild to severe
sputum production.?’ Moreover, chronic mucus hypersecre-
tion is significantly associated with FEV, decline and risk of
subsequent hospitalization because of COPD,** and increases
the risk of pneumonia®' therefore, should not be overlooked
but be part of symptom assessment.
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We recommend that COPD symptom assessment should
focus mainly on dyspnea, although cough and sputum
production should not be underestimated. Assessment of
dyspnea may be achieved by using mMRC, CCQ and CAT at
every consultation, but if this is not possible, preference
should be given to mMRC.

Physical activity

Inactivity is associated with a greater lung function decline,
which can be partially reversed by exercise,’” and low
levels of physical activity predict all-cause mortality in
patients with COPD.** Current guidelines recommend that
all patients with COPD should engage in regular physical
activity regardless of disease severity,®”'%20.24 also recom-
mending that any training program should be tailored to
each individual patient.

We agree with current guidelines on physical activity rec-
ommendations for COPD patients.

Exacerbations

Exacerbations contribute to the overall severity of
COPD,"%2* to the pulmonary function decline and the
impairment of QoL,'>**3 to morbidity*® and mortality.3*-3
Exacerbations also increase the risk of cardiovascular dis-
ease, of developing further exacerbations, contribute to
reduce muscle mass,* limit physical activity,?*3¢ increase
anxiety, depression, work absenteeism, and healthcare
costs.?>37 Exacerbations may occur regardless of the degree
of functional impairment,’?36340 and it has been shown
that mild and moderate exacerbations, often unreported
and thus untreated, also affect health status.'>3¢ Therefore,
it is important to predict and promptly identify exacerba-
tions, and assess their severity and number,'>** in order
to appropriately manage them, prevent hospitalization,*3
increase the patient’s QoL and reduce the high costs associ-
ated with their treatment.?

The first step to achieving these goals would be through
a consensus definition of exacerbation. However, in the
absence of easily quantifiable criteria,® there is no exact
or consistent definition of exacerbation,*® and several defi-
nitions have been implemented®'%:37:3%41-46 Table 1. Also, a
consensual and universal classification system to assess the
severity of an exacerbation is lacking, although some have
been proposed.'%4243

The question of how to predict or identify a potential
exacerbation during a routine follow-up visit remains unan-
swered. What are the known risk factors? Are there objective
biological and clinical markers? Are questionnaires helpful?

Numerous risk factors for the occurrence of exacer-
bations are identified.'® 2337 GOLD recommends several
objective tests to assess the severity of an exacerbation,®
and other authors suggest additional assessments.'>*¢ Ques-
tionnaires such as the mMRC, CCQ and CAT'" may also be
helpful in this evaluation.

We propose that an exacerbation should be defined as
a sustained acute/subacute worsening of the severity or
frequency of symptoms such as dyspnea, cough or sputum
production, with increased QoL impairment, lasting at least

Table 1  Some currently used definitions of an exacerbation
of COPD.
Definition Source

A rapid and sustained worsening of symptoms 8

beyond normal day-to-day variations

An acute event characterized by a worsening [l
of the patient’s respiratory symptoms that is
beyond normal day-to-day variations and
leads to a change in medication

An acute deterioration of symptoms and lung
function, which often results in respiratory
failure

An increase in symptom intensity occurring
after a certain period of time since the last
exacerbation

Presence, for at least two consecutive days, of A
the following symptom patterns: either two
or more of three major symptoms (increase
in dyspnea, sputum purulence, and increased
sputum volume); or any one major symptom
together with any one of the following minor
symptoms - increase in nasal discharge,
wheeze, sore throat, cough, or fever

A sustained worsening of the patient’s
condition, from the stable state and beyond
normal day-to-day variations, that is acute
in onset and necessitates a change in regular
medication in a patient with underlying
COPD

A sustained worsening of the patient’s
condition from the stable state and beyond
normal day-to-day variations that is acute in
onset and may warrant additional treatment
in a patient with underlying COPD

A worsening of dyspnea, cough or sputum;
dyspnea >4 on a 0-10 scale; normal chest
radiograph; WBC count >9000 cells/dL or
CRP>10mg/dL

A complex of respiratory events (i.e. cough,
wheezing, dyspnea or sputum production)
lasting >3 days

Increased dyspnea, sputum production, and
sputum purulence

COPD - Chronic Obstructive Pulmonary Disease; WBC - White
Blood Cell; CRP - C-reactive protein.

39

42

43

44

46

3 days, which prompts the patient to seek medical attention
or leads to a change in medication.

Quality of Life

All the recommended QoL questionnaires have weak
points.'"'2 They are not thorough, and there may be oth-
ers symptoms and factors that influence QoL. Also, patients
tend to dislike completing questionnaires, preferring instead
to talk to their doctor, and clinicians may also find it diffi-
cult to complete questionnaires in daily clinical practice."
Currently, there are no alternative means for assessing
symptoms and QoL, but it would be desirable to have a more
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comprehensive, yet easy and quick to use, assessment of all
the factors that impair these patients’ global health.

Non-pharmacological measures to achieve
COPD control

Recommended non-pharmacologic management of COPD
depends on the individualized assessment of symptoms
and exacerbation risk. GOLD proposes as essential smoking
cessation, physical activity, influenza and pneumococ-
cal vaccination for all patient groups, and pulmonary
rehabilitation for B, C and D patients.”” Additional
non-pharmacological measures include patient education,
an appropriate diet,'>* oxygen therapy and ventilatory
support.*’

Smoking cessation

Smoking cessation has the greatest capacity to influence the
natural history of COPD,*** it is the most effective way of
preventing or delaying the development of airflow limitation
and reducing disease progression,*’ it improves symptoms
and, at the moment, it is the best intervention to decrease
COPD associated mortality.*’ Therefore, it is imperative to
have a proper and adequate support structure to encourage
and help patients to quit smoking. However, COPD smok-
ers require special support in order to quit smoking, and it
has been reported that 33% to 50% of COPD patients remain
smokers'®°0 despite being strongly advised to quit smoking
due to their COPD. Cigarette smoking should be regarded
as a chronic relapsing disease, and the role of the clini-
cian is to help smokers achieve abstinence (remission), by
recognizing that relapses may occur. Tobacco dependence
treatments are cost-effective relative to other medical and
disease prevention interventions.>' Although brief tobacco
dependence treatment has been found to be effective, there
is a strong dose-response relationship between the intensity
of tobacco dependence counseling and its effectiveness.”
Nicotine replacement therapy, as well as pharmacothe-
rapy with varenicline or bupropion, reliably increases long-
term smoking abstinence rates.'? An intensive and prolonged
relapse prevention program is also recommended.?**

Vaccination

In the age groups >50 and >65, hospitalization for Commu-
nity Acquired Pneumonia (CAP) represents 5.5% and 7.0%,
respectively, of total admissions for all causes in Portugal.>?
Therefore, influenza and pneumococcal vaccination are
recommended.®710:20.24.53,54 |n Portugal two pneumococcal
vaccines are available, a pneumococcal polysaccharide vac-
cine 23-valente and a pneumococcal conjugate vaccine
13-valente. COPD patients must follow the dosing schedule
suggested.”?

Physical activity

Patients with COPD have significantly lower levels of physical
activity compared to healthy controls,> and breathlessness
on exertion, the primary symptom limiting exercise, leads

to a reduced physical activity in these patients.*® Physical
activity is dramatically reduced during and after hospital-
ization due to a COPD exacerbation, and this initiates a
vicious cycle, since increased duration of inactivity pro-
motes new exacerbations and hospitalizations.>” Moreover,
evidence suggests that reduced physical activity predisposes
to greater incidence of cardiovascular diseases, type 2 dia-
betes, cancer, dementia, physical disability and depression,
conditions that are common co-morbidities of COPD.>® Exer-
cise training programs improve exercise capacity, dyspnea
and fatigue. Lower-limb training (e.g., walking or static
bicycle) is optimally effective and provides the greatest
short-term benefit. It improves exercise tolerance, reduces
the number of exacerbations and hospitalizations, and
improves QoL. The amount of regular maintenance physical
activity recommended is walking 30-45 min/day three-times
a week followed by climbing up and down the stairs sev-
eral times for 5minutes.'” However, the amount of regular
physical activity needed to obtain a significant effect on
admissions due to COPD is equivalent to walking or cycling
for 2 h per week.>’

COPD patients are often limited in their ability to per-
form exercise and several adjunct therapies have been
proposed for use during exercise, namely Non-Invasive Venti-
latory Support (NIVS) and Heliox.?” Also, increase in exercise
capacity with rehabilitation programs in combination with
behavioral change may have the potential to increase phys-
ical activity in patients with COPD.® Indeed, increasing the
exercise capacity of patients with COPD may be insufficient
to increase participation in leisure time activity. Interven-
tions including self-monitoring of activity behavior using
activity monitors in combination with behavioral counseling
in patients with COPD might have the potential to change
physical activity behavior. Key components that increase the
effectiveness of behavioral interventions have already been
summarized in several meta-analyses, international guide-
lines and reviews.®'

Pulmonary rehabilitation

Pulmonary rehabilitation (PR) is a comprehensive interven-
tion based on a complete patient assessment followed by
individual therapies, which include, but are not limited
to, exercise training, education, and behavior change.
It is designed to improve the physical and psychological
condition of people with chronic respiratory disease and
to promote the long-term adherence to health-enhancing
behaviors.®?

Exercise training is considered to be a crucial element of
the rehabilitation program. It enhances exercise tolerance
mainly through improvement of skeletal muscle function
and reduction of ventilatory requirements during exercise,
and increases functional performance through physiologic
improvements, enhanced movement efficiency, and perhaps
increased self-efficacy.®® The length of the exercise train-
ing component ranges from 4 to 10 weeks and the longer
the program continues, the more effective the results.
Some authors suggest a minimum duration of 8 weeks with
a minimum frequency of three training sessions a week.%
Lower-limb training is the most important goal to achieve
during pulmonary rehabilitation of these patients.'>*’
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However, it is of the utmost importance to maintain the
benefits of an exercise training program in the long term,
which will perhaps have an impact on truly modifying the
long-term non-respiratory consequences of COPD.%°

Rehabilitation has several benefits: (a) improves patient-
reported outcomes, such as symptoms and QoL®*; (b) leads
to psychological improvements®; and (c) decreases the use
of health care resources.® PR benefits appear to decline 12
months after the end of the intervention.®’

Further research should focus on strategies such as
behavioral changes, to ensure the long-term benefits of
rehabilitation programs for patients with COPD.

It is consensual that non-pharmacological measures have
a pivotal role in disease control. They are useful, necessary
and effective.

However, we acknowledge that these measures are diffi-
cult to implement at an individual level, not only due to their
impact on lifestyle changes but also because they are often
underestimated by patients. The lack of nationwide infor-
mation campaigns and concerted strategies also hamper the
implementation of these measures.

We propose that nationwide campaigns and strategies
promoting the necessary conditions to design an optimized
personalized plan for each patient, considering disease
stratification, patient teaching, coordination with rehabil-
itation facilities, rehabilitation medicine, gymnasiums, and
other possible support structures, should be implemented.

Pharmacological measures to achieve COPD
control

Recommendations for therapy are set forth by interna-
tional guidelines.®”'%2* There are three main therapeutic
goals in COPD: (1) reduce symptoms; (2) reduce risk,
and (3) improve prognosis.'® Beyond the already discussed
non-pharmacological measures, several pharmacological
approaches are currently available to manage stable
COPD. The choice of pharmacotherapy should be based
on symptoms, exacerbations and severity of obstruction.
Inadequately controlled symptoms or the presence of exa-
cerbations may modify therapeutic stratification.
Bronchodilators are the pivotal therapy in the control
of COPD. According to the GOLD guidelines, inhaled for-
mulations are preferable to systemic formulations due to
less adverse events and increased efficacy. Also, long act-
ing bronchodilators are preferable to short acting ones.
The choice between a LABA or a LAMA depends on avail-
ability and individual response to therapy. The association
of bronchodilators of different classes, e.g. LABA + LAMA,
may improve efficacy and safety compared to dose adjust-
ment of a bronchodilator in monotherapy. Indeed, a recently
approved fixed-dose LABA/LAMA combination was associ-
ated with the concept of disease control.®®”7" ICS should
only be used in patients at higher risk of exacerbations and
never as monotherapy, only added after trials of one or more
long-acting bronchodilators, and only in frequent exacer-
bators (>2 exacerbations per year or 1 exacerbation with
hospitalization).'® In addition, and according to some data,
a FEV, <60% should also be taken into consideration.
However, the recognized heterogeneity of COPD has ther-
apeutic implications. The distribution of variables such as

severity of airflow limitation, degree of breathlessness,
health status, presence of co-morbidities, exercise capacity,
and number of exacerbations in the previous year has been
reported to be highly variable within each GOLD stage.'
Also, classification of disease severity by airflow obstruc-
tion has been challenged not only by GOLD guidelines'® but
also by other studies.”?”® This variability precludes a gen-
eral therapeutic approach for COPD patients. Indeed, the
Spanish guidelines for treatment of COPD proposes four clin-
ical phenotypes on which pharmacological treatment should
be based, and recommends different treatment options
depending on these four phenotypes.’*”> These guidelines
have been recently updated, with some modifications.?°

We suggest a pharmacological therapeutic approach
based on GOLD stages Table 2.

Pharmacological treatment should not be given to asymp-
tomatic GOLD A patients, but a SABA or a short-acting
muscarinic antagonist (SAMA) can be used as rescue med-
ication, if needed. However, if patients have a low FEV;
(50% < FEV, <80% predicted), evidence of hyperinflation,
and mMRC=1, a long acting bronchodilator for symptom
relief is recommended.® For GOLD B patients, the choice of
LABA or LAMA should be made according to efficacy in each
individual patient. However, since previous exacerbations
are the most reliable predictors of future exacerbations,
the choice of a single long-acting bronchodilator should take
into account the decreased risk of exacerbations,’® and, in
this context, a LAMA should be the first choice. The combi-
nation LABA + LAMA is recommended for more symptomatic
patients. Maintenance of monotherapy before switching to
dual bronchodilation should be based on symptoms, risk
factors, and possibility of improving non-pharmacological
measures. There is no evidence concerning ICS treatment
in patients with FEV; > 60% predicted.'® For GOLD C and D
patients, the combination LABA + LAMA should be the first
choice; for those patients with frequent exacerbations (>2
exacerbations/year, or 1 exacerbation with hospitalization),
the ICS/LABA combination should be preferred. Triple ther-
apy with ICS + LAMA + LABA should be considered for patients
with frequent exacerbations who continue to have symp-
toms. Although there have been some developments on the
inclusion of eosinophilic counts in the decision tree to pre-
scribe ICS, this paper does not discuss this issue, which is
duly addressed elsewhere.””

There are some additional therapies not mentioned in
Table 2 that are available and may be useful in certain
patients. In patients with severe hereditary a-1 antitrypsin
deficiency (ZZ genotype), a-1 antitrypsin replacement ther-
apy may be considered for young patients with established
emphysema who meet the established laboratory criteria.'®
However, this therapy is very expensive and is not avail-
able in most countries.' The National Institute for Health
and Care Excellence (NICE) guidelines do not recom-
mend replacement therapy in patients with «-1 antitrypsin
deficiency.® Another class of potentially useful drugs is
mucolytic agents, such as N-acetylcysteine (NAC) or carbo-
cysteine, but their effect on reducing exacerbations have
not been consistent across studies,’”®-®> and seem to depend
on dose and COPD severity. Therefore, their generalized use
is not recommended. Erdosteine seems to be associated with
a significant benefit in terms of symptom amelioration, but
larger long-term studies with fully validated endpoints are
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Table 2 Proposed pharmacological therapeutic approach
according to GOLD stage.

GOLD stage Therapeutic approach

First choice Other options

A (FEV, > 80% SABA or SAMA LABA or LAMA
or SOS only or

50% < FEV < 80% SABA + SAMA
predicted,
0<mMRC<1,
CAT < 10)

B (FEV, > 80% or
50% < FEV1 < 80%
predicted,
mMRC > 2,

CAT > 10)

Few symptoms
More
symptomatic
(mMRC >3, or
already in
monotherapy
without
symptom

relief, or at
least 1
exacerbation)

C (FEV4 <50%
predicted,
0<mMRC<1,
CAT < 10)

D (FEVq <50%
predicted,
mMRC > 2,

CAT > 10)

Note: Other pharmacological therapies, namely xanthines,
aminophylline and theophylline, are available and may be useful
in some patients. GOLD - Global initiative for chronic Obstruc-
tive Lung Disease; mMRC - modified Medical Research Council
dyspnea scale; CAT — COPD Assessment Test; SABA - short-acting
beta agonist; SAMA - short-acting muscarinic antagonist; LABA
- long acting B;-agonist; LAMA - long-acting muscarinic antag-
onist; ICS - inhaled corticosteroid.

a Patients with frequent exacerbations (>2 exacerba-
tions/year, or 1 exacerbation with hospitalization) require
treatment with ICS.

LABA or LAMA LABA + LAMA

LABA + LAMA

LABA + LAMA or
ICS + LABA?

ICS + LAMA?

LABA + LAMA
ICS + LABA + LAMA®

required®” before a clear recommendation can be offered.
Theophylline, a methylxanthine, should only be considered
if other long-term treatment bronchodilators are unavail-
able or unaffordable, or in patients who are unable to use
inhaled therapy. Intravenous methylxanthines (theophylline
or aminophylline) should only be used in the management of
exacerbations when there is insufficient response to short-
acting bronchodilators.® %4 The available evidence on the
efficacy of immunostimulating agents is currently not sup-
portive of a recommendation.'®

We agree that bronchodilation is the cornerstone of COPD
treatment. COPD is a highly variable disease, and each
individual patient will have different therapeutic needs.

Therefore, it is imperative to tailor therapy to each patient,
given an optimized therapeutic approach will not only
improve symptoms but also increase compliance. We fur-
ther propose that exacerbator phenotypes modulate COPD
severity within each GOLD stage and should therefore have
a more aggressive treatment approach.

Monitoring

Several key points have been proposed to be included on
the follow-up of COPD patients.'” One important aspect is
that COPD patients often underestimate their symptoms,
namely dyspnea, since they adapt their lifestyle to cope
with it, which may lead to undertreatment. Therefore, mea-
suring symptoms in a routine manner using questionnaires,
can lead to a better understanding of the patient’s overall
clinical status and hence to the adjustment of treatment
accordingly. In recent years, the goal of COPD manage-
ment has shifted toward optimizing symptom control and
reducing future risk, such as exacerbations, mortality, and
co-morbidities, as well as the long-term consequences of
COPD. While prevention and treatment of symptoms may
not preclude long-term lung function decline, symptom con-
trol could provide measurable improvements in other key
outcomes. ™

There are no clear recommendations concerning when
COPD patients should be referred to a pulmonology outpa-
tient department, but some guidelines suggest reasons for
referral, e.g. FEV, <50% predicted, frequent exacerbators,
a-1 antitrypsin deficiency, ACOS, or uncertain diagnosis.®” >

In the absence of clear recommendations, we propose
that a key aspect of COPD monitoring resides in a multi-
disciplinary approach, with Primary Care having a central
role in the monitoring and follow-up of the majority of sta-
ble COPD patients. Primary Care should be responsible for
recognizing when a patient should be referred to a specific
specialty, e.g. Pulmonology, Cardiology, Internal Medicine or
Physical Rehabilitation, and henceforth the coordinated and
integrated management of comorbities should be achieved.

There is no established time interval between follow-
up consultations, and this should be guided by clinical
judgment. We recommend that a stable COPD patient,
with no exacerbations and who complies with therapy,
may have a follow-up consultation every 6 months. In
all follow-up consultations questionnaires should be com-
pleted, especially mMRC. Annual spirometric assessment is
recommended, especially in poorly controlled patients and
frequent exacerbators. Although oximetry is useful, it is con-
ditioned by availability.

Conclusions

Presently, it is not possible to reach a consensus regarding
COPD control, which will probably be difficult to attain
until a consensus definition of ‘‘well-controlled disease’’
is achieved. However, this definition depends not only on
a thorough assessment of COPD severity and symptoms,
but also their individual and social impact, which, again,
are lacking. Initial assessment, monitoring and follow-up of
COPD patients do not yet have clear recommendations, and
new, more accurate, instruments to assess disease control
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are missing. Consensus about COPD control will probably
not be attainable before the gap between disease assess-
ment and disease control is bridged. Once this is achieved,
it may pave the way for new avenues of research that will
eventually answer the current questions.

Ethical disclosures

Protection of human and animal subjects. The authors
declare that no experiments were performed on humans or
animals for this study.

Confidentiality of data. The authors declare that no patient
data appear in this article.

Right to privacy and informed consent. The authors
declare that no patient data appear in this article.

Role of funding source

Funding for this paper was provided by Novartis Portugal.
Funding was used to access all necessary scientific bibliog-
raphy and cover meeting expenses. Novartis Portugal had no
role in the collection, analysis and interpretation of data, in
the writing of the paper and in the decision to submit the
paper for publication.

Conflict of interest

The authors declare collaborating and receiving fees
from pharmaceutical companies other than Novartis either
through participation in advisory board or consultancy
meetings, congress symposia, clinical trial conduct or
investigator-initiated trials.

Acknowledgements

The authors wish to thank Novartis Portugal for the fund-
ing of this paper, which was used to access all necessary
scientific bibliography and cover meeting expenses.

References

1. Agusti A, Calverley PM, Celli B, Coxson HO, Edwards LD,
Lomas DA, et al. Characterisation of COPD heterogeneity in the
ECLIPSE cohort. Respir Res. 2010;11:122.

2. Cazzola M, MacNee W, Martinez FJ, Rabe KF, Franciosi LG,
Barnes PJ, et al. Outcomes for COPD pharmacological tri-
als: from lung function to biomarkers. Eur Respir J. 2008;31:
416-69.

3. Schlecht NF, Schwartzman K, Bourbeau J. Dyspnea as clinical
indicator in patients with chronic obstructive pulmonary dis-
ease. Chron Respir Dis. 2005;2:183-91.

4. Nishimura K, Izumi T, Tsukino M, Oga T. Dyspnea is a better
predictor of 5-year survival than airway obstruction in patients
with COPD. Chest. 2002;121:1434-40.

5. Dransfield MT, Bailey W, Crater G, Emmett A, O’Dell DM,
Yawn B. Disease severity and symptoms among patients receiv-
ing monotherapy for COPD. Prim Care Respir J. 2011;20:
46-53.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. National Institute for Health and Care Excellence. Chronic

obstructive pulmonary disease: management of chronic
obstructive pulmonary disease in adults in primary and sec-
ondary care (partial update); 2010 http://www.nice.org.uk/
guidance/CG101

. O’Donnell DE, Aaron S, Bourbeau J, Hernandez P, Marciniuk DD,

Balter M, et al. Canadian Thoracic Society recommendations for
management of chronic obstructive pulmonary disease - 2007
update. Can Respir J. 2007;14 Suppl. B, 5B-32B.

. Tsiligianni IG, van der Molen T, Moraitaki D, Lopez I, Kocks JW,

Karagiannis K, et al. Assessing health status in COPD. A head-
to-head comparison between the COPD assessment test (CAT)
and the clinical COPD questionnaire (CCQ). BMC Pulm Med.
2012;12:20.

. Jones PW, Harding G, Berry P, Wiklund I, Chen WH, Kline Leidy

N. Development and first validation of the COPD Assessment
Test. Eur Respir J. 2009;34:648-54.

Global initiative for chronic obstructive lung disease. Global
strategy for the diagnosis, management and prevention of
chronic obstructive pulmonary disease (Revised 2015).

. van der Molen T, Miravitlles M, Kocks JW. COPD management:

role of symptom assessment in routine clinical practice. Int J
Chron Obstruct Pulmon Dis. 2013;8:461-71.

Molina Paris J. How can we define well-controlled chronic
obstructive pulmonary disease? Expert Rev Respir Med.

2013;7:3-15.

Bonet T. Sepulchretum anatomicum. Genéve; 1679.

Christie RV. Emphysema of the lungs - Il. Br Med J. 1944;1:
143-6.

CIBA Guest Symposium. Terminology, definitions, and classifica-
tion of chronic pulmonary emphysema and related conditions.
Thorax. 1959;14:286-99.

American Thoracic Society: Committee on Diagnostic Stan-
dards for Nontuberculous Respiratory Diseases. Definitions and
classification of chronic bronchitis, asthma, and pulmonary
emphysema. Am Rev Respir Dis. 1962;85:762-8.

Fletcher C, Peto R, Tinker C, Speizer F. The natural history of
chronic bronchitis and emphysema. New York: Oxford University
Press; 1976.

Calverley PM, Anderson JA, Celli B, Ferguson GT, Jenkins C,
Jones PW, et al. Salmeterol and fluticasone propionate and sur-
vival in chronic obstructive pulmonary disease. N Engl J Med.
2007;356:775-89.

Sobieraj DM, White CM, Coleman CI. Benefits and risks of
adjunctive inhaled corticosteroids in chronic obstructive pul-
monary disease: a meta-analysis. Clin Ther. 2008;30:1416-25.
Miravitlles M, Soler-Cataluna JJ, Calle M, Molina J, Almagro
P, Quintano JA, et al. Spanish guideline for COPD (GesEPOC).
Update 2014. Arch Bronconeumol. 2014;50 Suppl. 1:1-16.
Global initiative for chronic obstructive lung disease. Global
strategy for the diagnosis, management and prevention of
chronic obstructive pulmonary disease (revised 2011).

Agusti A, Fabbri LM. Inhaled steroids in COPD: when should they
be used. Lancet Respir Med. 2014;2:869-71.

Qaseem A, Wilt TJ, Weinberger SE, Hanania NA, Criner G,
van der Molen T, et al. Diagnosis and management of sta-
ble chronic obstructive pulmonary disease: a clinical practice
guideline update from the American College of Physicians,
American College of Chest Physicians, American Thoracic
Society, and European Respiratory Society. Ann Intern Med.
2011;155:179-91.

Direccdo Geral de Salde. Norma nr 028/2011 - Diagndstico e
Tratamento da Doenca Pulmonar Obstrutiva Cronica. Portugal;
2013.

Agusti A. The path to personalised medicine in COPD. Thorax.
2014;69:857-64.

Mahler DA, O’Donnell DE. Recent advances in dyspnea. Chest.
2015;147:232-41.


http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0440
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0445
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0450
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0455
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0460
http://www.nice.org.uk/guidance/CG101
http://www.nice.org.uk/guidance/CG101
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0470
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0475
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0480
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0490
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0495
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0500
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0505
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0510
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0515
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0520
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0525
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0530
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0535
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0545
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0550
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0560
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0565

COPD control: Can a consensus be found?

175

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

M.

42.

43.

45.

46.

Moga AM, de Marchie M, Saey D, Spahija J. Mechanisms of non-
pharmacologic adjunct therapies used during exercise in COPD.
Respir Med. 2012;106:614-26.

Casanova C, Marin JM, Martinez-Gonzalez C, de Lucas-Ramos
P, Mir-Viladrich I, Cosio B, et al. Differential effect of mMRC
dyspnea, CAT and CCQ for symptom evaluation within the new
GOLD staging and mortality in COPD. Chest. 2015.

Kessler R, Partridge MR, Miravitlles M, Cazzola M, Vogelmeier
C, Leynaud D, et al. Symptom variability in patients with
severe COPD: a pan-European cross-sectional study. Eur Respir
J. 2011;37:264-72.

Vestbo J, Prescott E, Lange P. Association of chronic mucus
hypersecretion with FEV1 decline and chronic obstructive pul-
monary disease morbidity. Copenhagen City Heart Study Group.
Am J Respir Crit Care Med. 1996;153:1530-5.

Bacteria Wilson R. antibiotics and COPD. Eur Respir J.
2001;17:995-1007.

Garcia-Aymerich J, Lange P, Benet M, Schnohr P, Anto JM. Reg-
ular physical activity modifies smoking-related lung function
decline and reduces risk of chronic obstructive pulmonary dis-
ease: a population-based cohort study. Am J Respir Crit Care
Med. 2007;175:458-63.

Waschki B, Kirsten A, Holz O, Muller KC, Meyer T, Watz H, et al.
Physical activity is the strongest predictor of all-cause mortal-
ity in patients with COPD: a prospective cohort study. Chest.
2011;140:331-42.

Donaldson GC, Seemungal TA, Bhowmik A, Wedzicha JA. Rela-
tionship between exacerbation frequency and lung function
decline in chronic obstructive pulmonary disease. Thorax.
2002;57:847-52.

Roche N, Aguilaniu B, Burgel PR, Durand-Zaleski I, Dusser D,
Escamilla R, et al. Prevention of COPD exacerbation: a funda-
mental challenge. Rev Mal Respir. 2012;29:756-74.

Wedzicha JA, Brill SE, Allinson JP, Donaldson GC. Mechanisms
and impact of the frequent exacerbator phenotype in chronic
obstructive pulmonary disease. BMC Med. 2013;11:181.

Kurai D, Saraya T, Ishii H, Takizawa H. Virus-induced exa-
cerbations in asthma and COPD. Front Microbiol. 2013;4:
293.

Abbatecola AM, Fumagalli A, Bonardi D, Guffanti EE. Practical
management problems of chronic obstructive pulmonary dis-
ease in the elderly: acute exacerbations. Curr Opin Pulm Med.
2011;17 Suppl. 1:549-54.

Trigueros Carrero JA. How should we define and classify exacer-
bations in chronic obstructive pulmonary disease? Expert Rev
Respir Med. 2013;7:33-41.

Hurst JR, Vestbo J, Anzueto A, Locantore N, Mullerova
H, Tal-Singer R, et al. Susceptibility to exacerbation in
chronic obstructive pulmonary disease. N Engl J Med.
2010;363:1128-38.

Seemungal TA, Donaldson GC, Paul EA, Bestall JC, Jeffries DJ,
Wedzicha JA. Effect of exacerbation on quality of life in patients
with chronic obstructive pulmonary disease. Am J Respir Crit
Care Med. 1998;157:1418-22.

Rodriguez-Roisin R. Toward a consensus definition for COPD exa-
cerbations. Chest. 2000;117:3985-401S.

Burge S, Wedzicha JA. COPD exacerbations: definitions and clas-
sifications. Eur Respir J Suppl. 2003;41:46s5-53s.

. Celli BR, Barnes PJ. Exacerbations of chronic obstructive pul-

monary disease. Eur Respir J. 2007;29:1224-38.

Casaburi R, Mahler DA, Jones PW, Wanner A, San PG, ZuWal-
lack RL, et al. A long-term evaluation of once-daily inhaled
tiotropium in chronic obstructive pulmonary disease. Eur Respir
J. 2002;19:217-24.

Anthonisen NR, Manfreda J, Warren CP, Hershfield ES, Har-
ding GK, Nelson NA. Antibiotic therapy in exacerbations
of chronic obstructive pulmonary disease. Ann Intern Med.
1987;106:196-204.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Aizawa H. 3. COPD: non-pharmacologic treatment. Intern Med.
2007;46:85-6.

Global initiative for chronic obstructive lung disease. Pocket
guide for COPD diagnosis, management and prevention,
updated 2014.

Anthonisen NR, Skeans MA, Wise RA, Manfreda J, Kanner RE,
Connett JE. The effects of a smoking cessation intervention on
14.5-year mortality: a randomized clinical trial. Ann Intern Med.
2005;142:233-9.

Tashkin DP, Celli B, Senn S, Burkhart D, Kesten S, Menjoge S,
et al. A 4-year trial of tiotropium in chronic obstructive pul-
monary disease. N Engl J Med. 2008;359:1543-54.

U.S. Department of Health and Human Services. Clinical
practice guideline. Treating tobacco use and dependence: 2008
update; 2008.

A clinical practice guideline for treating tobacco use and
dependence: a US Public Health Service report. The tobacco
use and dependence clinical practice guideline panel, staff, and
consortium representatives. JAMA. 2000;283:3244-54.

Froes F, Diniz A, Robalo Cordeiro C, Serrado M, Ramalho de
Almeida A. Consensus document for the prevention of respi-
ratory infections in adults. Rev Port Pneumol. 2014;20:111-4.
Fedson DS, Nicolas-Spony L, Klemets P, van der Linden M,
Marques A, Salleras L, et al. Pneumococcal polysaccharide vac-
cination for adults: new perspectives for Europe. Expert Rev
Vaccines. 2011;10:1143-67.

Troosters T, Sciurba F, Battaglia S, Langer D, Valluri SR, Martino
L, et al. Physical inactivity in patients with COPD, a controlled
multi-center pilot-study. Respir Med. 2010;104:1005-11.
O’Donnell DE. Hyperinflation, dyspnea, and exercise intoler-
ance in chronic obstructive pulmonary disease. Proc Am Thorac
Soc. 2006;3:180-4.

Pitta F, Troosters T, Probst VS, Spruit MA, Decramer M, Gos-
selink R. Physical activity and hospitalization for exacerbation
of COPD. Chest. 2006;129:536-44.

Watz H, Pitta F, Rochester CL, Garcia-Aymerich J, ZuWallack
R, Troosters T, et al. An official European Respiratory Soci-
ety statement on physical activity in COPD. Eur Respir J.
2014;44:1521-37.

Garcia-Aymerich J, Lange P, Benet M, Schnohr P, Anto JM. Reg-
ular physical activity reduces hospital admission and mortality
in chronic obstructive pulmonary disease: a population based
cohort study. Thorax. 2006;61:772-8.

Cindy Ng LW, Mackney J, Jenkins S, Hill K. Does exercise train-
ing change physical activity in people with COPD? A systematic
review and meta-analysis. Chron Respir Dis. 2012;9:17-26.
Ferrier S, Blanchard CM, Vallis M, Giacomantonio N. Behavioural
interventions to increase the physical activity of car-
diac patients: a review. Eur J Cardiovasc Prev Rehabil.
2011;18:15-32.

Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester
C, et al. An official American Thoracic Society/European
Respiratory Society statement: key concepts and advances
in pulmonary rehabilitation. Am J Respir Crit Care Med.
2013;188:e13-64.

Troosters T, Casaburi R, Gosselink R, Decramer M. Pulmonary
rehabilitation in chronic obstructive pulmonary disease. Am J
Respir Crit Care Med. 2005;172:19-38.

Nici L, Donner C, Wouters E, Zuwallack R, Ambrosino N,
Bourbeau J, et al. American Thoracic Society/European Respira-
tory Society statement on pulmonary rehabilitation. Am J Respir
Crit Care Med. 2006;173:1390-413.

Troosters T, Demeyer H, Hornikx M, Camillo CA, Janssens W.
Pulmonary rehabilitation. Clin Chest Med. 2014;35:241-9.
Coventry PA, Hind D. Comprehensive pulmonary rehabilitation
for anxiety and depression in adults with chronic obstructive
pulmonary disease: systematic review and meta-analysis. J Psy-
chosom Res. 2007;63:551-65.


http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0570
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0575
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0580
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0585
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0590
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0595
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0600
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0605
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0610
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0615
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0620
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0625
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0630
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0635
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0640
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0645
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0650
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0655
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0660
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0665
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0670
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0680
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0685
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0690
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0695
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0700
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0705
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0710
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0715
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0720
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0725
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0730
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0735
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0740
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0745
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0750
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0755
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0760
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0765

176

M. Guimaraes et al.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

Ries AL, Kaplan RM, Myers R, Prewitt LM. Maintenance after
pulmonary rehabilitation in chronic lung disease: a randomized
trial. Am J Respir Crit Care Med. 2003;167:880-8.

Mahler DA, Decramer M, D’Urzo A, Worth H, White T, Alagappan
VK, et al. Dual bronchodilation with QVA149 reduces patient-
reported dyspnoea in COPD: the BLAZE study. Eur Respir J.
2014;43:1599-609.

Bateman ED, Ferguson GT, Barnes N, Gallagher N, Green Y,
Henley M, et al. Dual bronchodilation with QVA149 versus sin-
gle bronchodilator therapy: the SHINE study. Eur Respir J.
2013;42:1484-94.

Vogelmeier CF, Bateman ED, Pallante J, Alagappan VK, D’Andrea
P, Chen H, et al. Efficacy and safety of once-daily QVA149 com-
pared with twice-daily salmeterol-fluticasone in patients with
chronic obstructive pulmonary disease (ILLUMINATE): a ran-
domised, double-blind, parallel group study. Lancet Respir Med.
2013;1:51-60.

Wedzicha JA, Decramer M, Ficker JH, Niewoehner DE, Sand-
strom T, Taylor AF, et al. Analysis of chronic obstructive
pulmonary disease exacerbations with the dual bronchodilator
QVA149 compared with glycopyrronium and tiotropium (SPARK):
a randomised, double-blind, parallel-group study. Lancet Respir
Med. 2013;1:199-209.

Marin JM, Alfageme I, Almagro P, Casanova C, Esteban C, Soler-
Cataluna JJ, et al. Multicomponent indices to predict survival
in COPD: the COCOMICS study. Eur Respir J. 2013;42:323-32.
Almagro P, Martinez-Camblor P, Soriano JB, Marin JM, Alfageme
I, Casanova C, et al. Finding the best thresholds of FEV1 and dys-
pnea to predict 5-year survival in COPD patients: the COCOMICS
study. PLoS ONE. 2014;9:e89866.

Miravitlles M, Soler-Cataluna JJ, Calle M, Molina J, Almagro P,
Quintano JA, et al. Anew approach to grading and treating COPD
based on clinical phenotypes: summary of the Spanish COPD
guidelines (GesEPOC). Prim Care Respir J. 2013;22:117-21.
Miravitlles M, Soler-Cataluna JJ, Calle M, Soriano JB. Treat-
ment of COPD by clinical phenotypes: putting old evidence into
clinical practice. Eur Respir J. 2013;41:1252-6.

Jones PW. Long-acting muscarinic antagonists for the preven-
tion of exacerbations of chronic obstructive pulmonary disease.
Ther Adv Respir Dis. 2015.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Ferreira AJ, Reis A, Marcal N, Pinto P, Barbara C. COPD: a step-
wise or a hit hard approach? submitted for publication.

Zheng JP, Wen FQ, Bai CX, Wan HY, Kang J, Chen P, et al.
Twice daily N-acetylcysteine 600mg for exacerbations of
chronic obstructive pulmonary disease (PANTHEON): a ran-
domised, double-blind placebo-controlled trial. Lancet Respir
Med. 2014;2:187-94.

Zheng JP, Kang J, Huang SG, Chen P, Yao WZ, Yang L, et al.
Effect of carbocisteine on acute exacerbation of chronic
obstructive pulmonary disease (PEACE Study): a randomised
placebo-controlled study. Lancet. 2008;371:2013-8.

Tse HN, Raiteri L, Wong KY, Yee KS, Ng LY, Wai KY, et al.
High-dose N-acetylcysteine in stable COPD: the 1-year, double-
blind, randomized, placebo-controlled HIACE study. Chest.
2013;144:106-18.

Tse HN, Raiteri L, Wong KY, Ng LY, Yee KS, Tseng CZ. Benefits of
high-dose N-acetylcysteine to exacerbation-prone patients with
COPD. Chest. 2014;146:611-23.

Shen Y, Cai W, Lei S, Zhang Z. Effect of high/low dose
N-acetylcysteine on chronic obstructive pulmonary disease:
a systematic review and meta-analysis. COPD. 2014;11:
351-8.

Hillas G, Nikolakopoulou S, Hussain S, Vassilakopoulos T. Antiox-
idants and mucolytics in COPD management: when (if ever) and
in whom. Curr Drug Targets. 2013;14:225-34.

Decramer M, Rutten-van Molken M, Dekhuijzen PN, Troost-
ers T, van Herwaarden C, Pellegrino R, et al. Effects of
N-acetylcysteine on outcomes in chronic obstructive pulmonary
disease (Bronchitis Randomized on NAC Cost-Utility Study.
BRONCUS): a randomised placebo-controlled trial. Lancet.
2005;365:1552-60.

Ayfer Aytemur Z, Baysak A, Ozdemir O, Kose T, Sayiner A. N-
acetylcysteine in patients with COPD exacerbations associated
with increased sputum. Wien Klin Wochenschr. 2015.

Cazzola M, Floriani |, Page CP. The therapeutic efficacy of
erdosteine in the treatment of chronic obstructive bronchitis: a
meta-analysis of individual patient data. Pulm Pharmacol Ther.
2010;23:135-44.
http://wwwncbinlmnihgov/pubmedhealth/PMH0029749/


http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0770
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0775
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0780
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0785
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0790
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0795
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0800
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0805
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0810
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0815
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0825
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0830
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0835
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0840
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0845
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0850
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0855
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0860
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://refhub.elsevier.com/S2173-5115(16)00014-2/sbref0865
http://wwwncbinlmnihgov/pubmedhealth/PMH0029749/

	COPD control: Can a consensus be found?
	Introduction
	COPD: an evolving concept
	Initial assessment and symptom control
	What is controlled COPD disease?
	Initial assessment
	Spirometry
	Dyspnea
	Physical activity
	Exacerbations
	Quality of Life

	Non-pharmacological measures to achieve COPD control
	Smoking cessation
	Vaccination
	Physical activity
	Pulmonary rehabilitation

	Pharmacological measures to achieve COPD control
	Monitoring
	Conclusions
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Role of funding source
	Conflict of interest
	Acknowledgements
	References


