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Ά Κλινική Εντατικής Θεραπείας ΕΚΠΑ,
Νοσοκομείο «Ευαγγελισμός»

Management of Stable COPD
 Once COPD has been diagnosed, effective management should be based
on an individualized assessment to
 Reduce current symptoms
 Reduce future risks of exacerbations

Management of Stable COPD
OVERALL KEY POINTS:
 The management strategy for stable COPD should be predominantly based
on the individualized assessment of symptoms and future risk of
exacerbations.
 The main treatment goals are reduction of symptoms and future risk of
exacerbations.
 All individuals who smoke should be strongly encouraged and supported to
quit.
 Management strategies are not limited to pharmacologic treatments, and
should be complemented by appropriate non-pharmacologic interventions.

Management of Stable COPD
 Identify and reduce exposure to risk factors
 Vaccination
 Pharmacologic treatment

 Non-Pharmacologic treatment
 Education and self management
 Physical activity pulmonary rehabilitation
 Nutritional support
 Long Term Oxygen Therapy
 Ventilatory Support – NIMV
 Interventional bronchoscopy and surgery

 End of life and palliative care

Management of Stable COPD
Identify and reduce exposure to known risk factors
 Identification and reduction of exposure to risk factors is important in the
treatment and prevention of COPD.
 Cigarette smoking is the most commonly encountered and easily
identifiable risk factor for COPD, and smoking cessation should be
continually encouraged for all individuals who smoke.
 Reduction of total personal exposure to occupational dusts, fumes, and
gases, and to indoor and outdoor air pollutants, should also be addressed.

Smoking Cessation
 Smoking cessation is key

 Smoking cessation interventions should be actively
pursued (Evidence A)
 Pharmacotherapy and nicotine replacement reliably
increase long-term smoking abstinence rates.
 Varenicline, bupropion SR, nicotine gum, nicotine inhaler,
nicotine nasal spray, nicotine patch

 The effectiveness and safety of e-cigarettes as a smoking
cessation aid is uncertain at present.

 Smoking cessation has the greatest capacity to influence the natural
history of COPD
decline in lung function with age in nonsmokers, smokers & those who quit
% FEV1 at age 25
never-smoker or not susceptible to smoke

quitter at age 45 years

disability

regular smoker and susceptible to smoke
quitter at age 65 years

death is likely

Age yrs

Efficacy of first-line drugs for smoking cessation

Varenicline is recommended as a first-line agent in smoking cessation in COPD patients

Efficacy of smoking cessation after 6–12 months
in COPD

Tonnesen P ERR 2013; 22: 127, 37–43

 If effective resources and time are dedicated to smoking cessation, long-term quit
success rates of up to 25% can be achieved
 Pharmacologic products should be used as components of a Supportive Intervention
Program rather than a sole intervention for smoking cessation

Behavior Change Strategies
THE 5 As
 All individuals who smoke should be strongly encouraged & supported to quit

Tobacco dependence is a chronic disease

Relapse
is
common

 Reflects the chronic nature of dependence and addiction
 Does not represent failure on the part of the patient or the clinician

Vaccination

Vaccination
Influenza vaccination
 Recommended for patients with COPD
(Evidence A)
 can reduce serious illness (such as lower respiratory tract infections
requiring hospitalization) and death in COPD patients.

Pneumococcal vaccinations
 PCV13 and PPSV23, are recommended for all patients ≥ 65 years of
age
 Reduces bacteremia & serious invasive pneumococcal disease
 Younger COPD patients with FEV1 <40% pred & comorbidities
 PPSV23 reduces the incidence of CAP
(Evidence B)

ΠΡΟΓΡΑΜΜΑ ΕΜΒΟΛΙΑΣΜΟΥ ΕΝΗΛΙΚΩΝ

Αντιγριπικός εμβολιασμός

Παιδιά και ενήλικες που παρουσιάζουν έναν ή περισσότερους από τους
παρακάτω επιβαρυντικούς παράγοντες ή χρόνια νοσήματα:
 Άσθμα ή άλλες χρόνιες πνευμονοπάθειες
 Καρδιακή νόσο με σοβαρές αιμοδυναμικές διαταραχές
 Ανοσοκαταστολή (κληρονομική ή επίκτητη εξαιτίας νοσήματος ή
θεραπείας).
 Μεταμόσχευση οργάνων
 Δρεπανοκυτταρική νόσο (και άλλες
1 δόση ετησίως
 αιμοσφαιρινοπάθειες)
 Σακχαρώδη διαβήτη
 ή άλλο χρόνιο μεταβολικό νόσημα
 Χρόνια νεφροπάθεiα

Κίνδυνος για Σοβαρές
Πνευμονιοκοκκικές Λοιμώξεις
Παιδιά, έφηβοι και ενήλικες (>5 ετών έως ≤64 ετών)
που παρουσιάζουν έναν ή περισσότερους από τους παρακάτω επιβαρυντικούς
παράγοντες ή χρόνια νοσήματα:
 Άτομα με ανατομική ή λειτουργική ασπληνία, όπως δρεπανοκυτταρική
αναιμία, υπερσπληνισμό, σπληνεκτομή
 Συγγενής ανοσοανεπάρκεια (κυρίως έλλειψη της IgG2)
 Ανοσοκαταστολή κληρονομική ή επίκτητη εξαιτίας νοσήματος ή θεραπείας
 Νεφρωσικό σύνδρομο ή χρόνια νεφρική ανεπάρκεια
 Σακχαρώδη διαβήτη ή άλλο χρόνιο μεταβολικό νόσημα
 Καρδιακή νόσο με σοβαρή αιμοδυναμική διαταραχή
 Χρόνια πνευμονοπάθεια, συμπεριλαμβανομένου του άσθματος και της
κυστικής ίνωσης
 Συστηματικοί καπνιστές ανεξαρτήτως ηλικίας
 Διαφυγή εγκεφαλονωτιαίου υγρού από συγγενείς ή επίκτητες αιτίες
 Κοχλιακά εμφυτεύματα
 HIV λοίμωξη

Εμβόλιο πνευμονιοκόκκου
συζευγμένο πνευμονιοκοκκικό (PCV13) &
πολυσακχαριδικό (PPSV23)

Άτομα ηλικίας ≥ 65 ετών
 Αν δεν έχουν εμβολιασθεί με PCV13 ή PPSV23 ή είναι άγνωστο το ιστορικό
εμβολιασμού
 Προτείνεται να γίνεται πρώτα το PCV13 και μετά 6-12 μήνες το PPSV23.
 Αν δεν έχουν εμβολιασθεί με PCV13 και έχουν λάβει μία δόση PPSV23 σε ηλικία ≥ 65
ετών
 συστήνεται να γίνει μία δόση PCV13 ≥1 χρόνο μετά το PPSV23.
 Αν δεν έχουν εμβολιασθεί με PCV13 και έχουν λάβει ≥1 PPSV23 σε ηλικία ≥ 19-64
ετών
 συστήνεται να γίνει μία δόση PCV13 ≥1 χρόνο μετά το PPSV23 και 2η δόση
PPSV23 μετά 6-12 μήνες μετά το PCV13 και ≥5 χρόνια μετά το PPSV23.
 Αν έχουν εμβολιασθεί με PCV13 και όχι με PPSV23 σε ηλικία ≥ 19-64 ετών
 συστήνεται να γίνει μία δόση PPSV23 μετά 6-12 μήνες.
 Αν έχουν εμβολιασθεί με PCV13 και μετά ≥1 χρόνο με PPSV23 σε ηλικία ≥ 19-64 ετών
 συστήνεται μία επαναληπτική δόση PPSV23, 5 χρόνια μετά την πρώτη δόση
PPSV23

Εμβόλιο πνευμονιοκόκκου
συζευγμένο πνευμονιοκοκκικό (PCV13) &
πολυσακχαριδικό (PPSV23)
Άτομα ηλικίας ≥19-64 ετών
 Λειτουργική ή ανατομική ασπληνία ή ανοσοκαταστολή:
 1 δόση PCV13 και 2 δόσεις PPSV23.
 Συστήνεται να γίνεται πρώτα το PCV13 και μετά ≥8 εβδομάδες το PPSV23
 Σε περίπτωση που έχει προηγηθεί το PPSV23 το PCV13 συστήνεται να γίνεται
τουλάχιστον μετά από 1 χρόνο.
 Η 2η δόση PPSV23 συστήνεται να γίνεται μετά ≥5 έτη από την προηγούμενη
PPSV23
 Αν έχουν γίνει 2 δόσεις PPSV23 συστήνεται και 1 δόση PCV13 ≥1χρόνο μετά την 2η
δόση PPSV23.

Pharmacologic Treatment
ABCD Assessment Tool
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How is your COPD? Take the COPD Assessment Test™ (CAT)

Pharmacologic Treatment

Treatment of Stable COPD
Group C

Group D

Group A

Group B

Pharmacotherapy in stable COPD
 Pharmacologic therapy can:
 reduce COPD symptoms
 reduce the frequency and severity of exacerbations
 improve health status and
 Improve exercise tolerance

 No existing medication for COPD modify the long-term decline in lung
function
 Each pharmacologic treatment regimen should be
 individualized and
 guided by
 the severity of symptoms
 risk of exacerbations
 side-effects, comorbidities
 drug availability and cost
 patient’s response, preference and ability to use various drug
delivery devices.

BRONCHODILATORS
 BRONCHODILATORS
 Alter airway smooth muscle tone
 Improve expiratory flow
 Widen airways
 Decrease dynamic hyperinflation at rest and during exercise
 Improve exercise performance

Beta-2-agonists

Antimuscarinic drugs
Block the bronchoconstrictor
effects of acetylcholine
on M3 muscarinic receptors
expressed in airway smooth
muscles

M1 receptors (+)

M2 receptors (-)
M3 receptors (+)

Relax airway smooth muscle
 stimulate beta2 adrenergic receptors
 which increase cyclic AMP and
 produce functional antagonism to
bronchoconstriction

Αναστολή σύσπασης λείων μυϊκών ινων

Διέγερση χάλασης λείων μυϊκών ινων

Συμπληρωματικοί μηχανισμοί

Cazzola M et al Pulm Pharm & Ther 2010;23:257-67

Pharmacologic Therapy

Beta-2-agonists
SABA

LABA

Anticholinergics
SAMA
LAMA

Combination SAMA-SABA

Be

Pharmacologic Therapy

Combination LAMA-LABA

Methylxanthines

Combination ICS-LABA

PDE-4 inhibitors

Glycopyrrolate/Formoterol 4.8/9 (MDI) - 12h

Bronchodilators in stable COPD
 Inhaled bronchodilators in COPD are central to symptom management and
commonly given on regular basis to prevent or reduce symptoms (Evidence A)
 Regular and as needed use of SABA or SAMA improves FEV1 and symptoms
(Evidence A)
 LABAs and LAMAs significantly improve lung function, dyspnea , health status and
reduce exacerbation rates (Evidence A)
 LAMAs have a greater effect on exacerbation reduction compared with LABAs
(Evidence A) and decrease hospitalizations (Evidence B)
 Combined treatment with LABA and LAMA increases FEV1 and reduces symptoms
compared to monotherapy (Evidence A)
 Combination treatment with a LABA and a LAMA reduces exacerbations compared
to monotherapy (Evidence B) or ICS/LABA (Evidence B)

 Combined treatment with LABA and LAMA increases FEV1 and reduces
symptoms compared to monotherapy (Evidence A)
Trough FEV1
Favors combinations

TDI

SGRQ
Favors combinations

Favors combinations

Calzetta L et al CHEST 2016; 149(5):1181-1196

 Combination treatment with a LABA and a LAMA reduces exacerbations
compared to monotherapy (Evidence B) or ICS/LABA (Evidence B)
SPARK study
All exacerbations Ind-Gly
 ↓ 15% vs Glycopyrronium
 ↓ 14% vs Tiotropium
Moderate severe exacerbations
 ↓ 12% vs Glycopyrronium
 ↓ 10% vs Tiotropium (NS)
Wedzicha J et al, Lancet Resp Med2013;1(3):199-209

Rate Ratio for All Exacerbations

FLAME study

IND/GLY vs SALM/FLUT
All exacerbations :↓ 11%
Moderate severe exacerbations:
↓ 17%
Wedzicha JA, et al. NEJM 2016; 374: 2222-34
Indacaterol-Glycopyrronium Better

Salmeterol-Fluticasone Better

European Respiratory Society/American Thoracic Society guideline
Prevention of COPD exacerbations
Eur Respir J 2017; 50: 1602265

Are LABAs or LAMAs preferable in patients with stable COPD to
prevent COPD exacerbations?
Recommendations
In patients who have COPD with moderate or severe airflow
obstruction and a history of one or more COPD exacerbations
during the previous year, we recommend that a LAMA be
prescribed in preference to LABA monotherapy to prevent future
exacerbations
(strong recommendation, moderate quality of evidence)

Bronchodilators in stable COPD
Key points for Bronchodilators
 LABAs and LAMAs are preferred over short-acting agents except for patients with
only occasional dyspnea (Evidence A)
 Patients may be started on single long acting bronchodilator therapy OR dual long
acting bronchodilator therapy. In patients with persistent dyspnea on one
bronchodilator treatment should be escalated to two (Evidence A)
 Inhaled bronchodilators are recommended over oral bronchodilators (Evidence A)

 Theophylline exerts a small bronchodilator effect in stable COPD (Evidence A) and
that is associated with modest symptomatic benefit (Evidence B)
 Theophylline is NOT recommended unless other long-term treatment
bronchodilators are unavailable or unaffordable (Evidence B)

The Inhaled Route
 Inhaler technique needs to be assessed regularly.

Inhaled Corticosteroids in stable COPD
 Long term monotherapy with ICS is NOT recommended (Evidence A)
 Long term treatment with ICS may be considered in association with LABAs for
patient with a history of exacerbations despite appropriate treatment with long
acting bronchodilators (Evidence A)

 An ICS combined with a LABA is more effective than the individual components in
improving lung function and health status and reducing exacerbations in patients
with exacerbations and moderate to very severe COPD (Evidence A)
 Regular treatment with ICS increases the risk of pneumonia especially in those
with severe disease (Evidence A)
 Triple inhaled therapy ICS/LAMA/LABA improves lung function symptoms and
health status (Evidence A) and reduces exacerbations (Evidence B) compared to
ICS/LABA or LAMA monotherapy

 Triple inhaled therapy ICS/LAMA/LABA improves lung function symptoms and
health status (Evidence A) and reduces exacerbations (Evidence B) compared to
ICS/LABA or LAMA monotherapy

AJRCCM 2017;196(4):438–446

Lancet 2016; 388: 963–73

Lancet 2017; 389: 1919–29

ORAL Corticosteroids in stable COPD

 Long term therapy with oral corticosteroids is NOT recommended (Evidence A)
 Long term use of oral glucocorticoids has numerous side effects (Evidence A) with
no evidence of benefits (Evidence C)

PDE4 INHIBITOR - ROFLUMILAST
Reduce inflammation by inhibiting the breakdown of intracellular cyclic AMP

 Reduces moderate to severe
exacerbations treated with systemic
corticosteroids in patients with severe
and very severe COPD and a history of
exacerbations

Adverse Effects
 Early in the course of treatment
 Reversible
 diminish over time
 Diarrhea
 Nausea
 Reduced appetite
 Weight loss
 Abdominal pain
 Sleep disturbance
 Headache

Effect of roflumilast on exacerbations in patients with severe chronic
obstructive pulmonary disease uncontrolled by combination therapy (REACT):a
multicentre randomized controlled trial
 Severe & very severe COPD
 ≥2 exacerbations previous year
 70% triple therapy

moderate to severe exacerbations:
14% reduction

Martinez FJ et al Lancet 2015; 385: 857–66

severe exacerbations: 24% reduction

Martinez FJ et al Lancet 2015; 385: 857–66

RE2SPOND (Roflumilast Effect on Exacerbations in Patients on Dual [LABA–ICS]
Therapy
 Severe & very severe COPD
 ≥2 exacerbations previous year
 47% triple therapy

superexacerbators

↓39%

Martinez et al AJRCCM 2016;194:559–567

PDE4 INHIBITOR - ROFLUMILAST
 In patients with chronic bronchitis , severe to very severe
COPD and a history of exacerbations
 A PDE4 inhibitor improves lung function and reduces
moderate and severe exacerbations (Evidence A)
 A PDE4 inhibitor improves lung function and decreases
exacerbations in patients who are on fixed-dose
LABA/ICS combinations (Evidence B)
 In patients with exacerbations despite LABA/ICS or
LABA/LAMA/ICS , chronic bronchitis and severe to very
severe airflow obstruction the addition of a PDE4 inhibitor
can be considered (Evidence B)

European Respiratory Society/American Thoracic Society guideline
Prevention of COPD exacerbations
Eur Respir J 2017; 50: 1602265

Should roflumilast be prescribed to patients with COPD associated
with chronic bronchitis and exacerbations to prevent subsequent
exacerbations?
Recommendations
In patients who have COPD with severe or very severe airflow
obstruction, symptoms of chronic bronchitis and exacerbations
despite optimal inhaled therapy, we suggest treatment with
roflumilast to prevent future exacerbations
(conditional recommendation, moderate quality of evidence)
Severe or very severe airflow obstruction is defined as a post- bronchodilator
FEV1/FVC <0.70 and an FEV1 % pred of <50%.

ANTIBIOTICS
 Azithromycin
 250mg/day or
 500mg tree times per week
 Erythromycin
 500mg two times per day
For 1 year

 Moxifloxacin
Pulse Moxifloxacin 400mg/day for 5
days every 8 weeks x 6

Long term azithromycin and erythromycin therapy reduces
exacerbations over one year (Evidence A)
Treatment with azithromycin is associated with an increased
incidence of bacteria resistance (Evidence A) and hearing test
impairments (Evidence B)
In former smokers with exacerbations despite appropriate
therapy macrolides can be considered (Evidence B)
Pulse therapy with Moxifloxacine in patients with COPD and
frequent exacerbations had no beneficial effect on
exacerbation rate

Azithromycin for prevention of exacerbations of COPD
Albert RK et al NEJM 2011;365(8):689-98
 ≥1 AECOPD in the preceding 12
months
 250 mf Azithromycin/day or placebo 1 year
Conclusions
 triple therapy: 49%
Among selected subjects with COPD, azithromycin taken daily for 1 year, when
added%toFree
usual
treatment,
decreased the frequency
ofofexacerbations
and
improved
of COPD
exacerbations
Rates
exacerbations per
person-Yr
quality of life but caused hearing decrements in a small percentage of subjects.
Although this intervention could change microbial resistance patterns, the effect
of this change is not known
Azithromycin

Placebo

Azithromycin maintenance treatment in patients with frequent exacerbations of chronic
obstructive pulmonary disease (COLUMBUS): a randomised, double-blind, placebocontrolled trial
Uzun S et al Lancet Respir Med 2014;2(5):361-8

% Free of COPD exacerbations

 ≥ 3 AECOPD in the
preceding 12 months
 500mg 3-times per week
 ICS: 92%, LABAs: 93%
LAMAs: 80%

Azithromycin
Placebo

Han M et al AJRCM 2014;189(2):1503-8

European Respiratory Society/American Thoracic Society guideline
Prevention of COPD exacerbations
Eur Respir J 2017; 50: 1602265

Should macrolides be prescribed to patients with stable COPD to
prevent COPD?
Recommendations
For patients who have COPD with moderate to very severe airflow
obstruction and exacerbations despite optimal inhaled therapy,
we suggest treatment with a macrolide antibiotic to prevent future
exacerbations
(conditional recommendation, low quality of evidence).
 Moderate to very severe COPD: FEV1 % <80%.
 Before prescribing macrolides, clinicians need to carefully consider patients’
cardiovascular risk factors, particularly for ventricular arrhythmias.
 There is no data of efficacy and safety beyond 1 year of treatment

European Respiratory Society/American Thoracic Society guideline
Prevention of COPD exacerbations
Eur Respir J 2017; 50: 1602265

Should fluoroquinolones be prescribed to patients with stable
COPD to prevent COPD Exacerbations?
Recommendations
Fluoroquinolone therapy is not suggested as treatment for the sole
purpose of preventing future COPD exacerbations
(conditional recommendation, moderate quality of evidence).
This recommendation places a high value on avoiding unproven therapies ( particularly
when there is a risk of adverse events and increasing bacterial resistance, which was of
significant concern to the Task Force) and a lower value on the potential to prevent COPD
exacerbations

MUCOLITICS/antioxidants

Regular use of NAC and carbocysteine reduces the risk of
exacerbations in select populations (Evidence B)
Antioxidant mucolytics are recommended only in selected
patients (Evidence A)

N-acetylcysteine, ambroxol or carbocisteine:
high doses
 N-acetylcysteine: 600 mg twice daily (1200mg)
 Ambroxol: retard capsule of 75 mg twice daily
 Carbocisteine: 1500mg/day

PANTHEON - Primary endpoint

AECOPD Rate

Yearly exacerbation rate by treatment period

2

19%

22%

17%

1.5

*

1

**

*

NAC
1200mg
Placebo

0.5
0
3 months

*: p＜0.05

**: p＜0.01

6 months

9 months

12 months

51

PANTHER
HIACE
PEACE

Cazzola M et al J COPD;2017:14(5)552-263

meta-analysis of the impact of the mucolytic drugs
on the odds of COPD exacerbations vs. placebo

Cazzola M et al J COPD;2017:14(5)552-263

European Respiratory Society/American Thoracic Society guideline
Prevention of COPD exacerbations
Eur Respir J 2017; 50: 1602265

Should mucolytics be prescribed to patients with stable COPD to
prevent COPD exacerbations?
Recommendations
For patients who have COPD with moderate or severe airflow
obstruction and exacerbations despite optimal inhaled therapy,
we suggest treatment with an oral mucolytic agent to prevent
future exacerbations
(conditional recommendation, low quality of evidence)

Other anti-inflammatory agents
Long-term therapy with oral corticosteroids is NOT
recommended (Evidence A)
Simvastatin DOES NOT prevent exacerbations in COPD
patients at increased risk of exacerbations and without
indications for statin therapy (Evidence A) However,
observational studies suggest that statins may have positive
effects on some outcomes in patients with COPD who receive
them for cardiovascular and metabolic indications(Evidence C)
Statin therapy is NOT recommended for prevention of
exacerbation (Evidence A)
Leukotriene modifiers have NOT been tested adequately in
COPD patients

Other pharmacological treatments

Alpha-1 antitrypsin augmentation therapy
Intravenous augmentation therapy may slow down the
progression of emphysema (Evidence B)
Patients with severe hereditary alpha-1- antitrypsin deficiency
and established emphysema may be candidates for alpha-1
antitrypsin augmentation therapy (Evidence B)
Antitussives
There is no conclusive evidence of a beneficial role of
antitussives in patients with COPD (Evidence C)
Antitussives cannot be recommended (Evidence C)

Other pharmacological treatments

Vasodilators
 Vasodilators do not improve outcome and may worsen
oxygenation (Evidence B)
Drugs approved for primary pulmonary hypertension are NOT
recommended for patients with pulmonary hypertension
secondary to COPD (Evidence B)
Low dose long acting oral and parenteral opioids may be
considered for treating dyspnea in COPD patients with severe
disease (Evidence B)

Palliative, End of Life & Hospice Care
 In many patients, the disease trajectory in COPD is marked by a
gradual decline in health status and increasing symptoms,
punctuated by acute exacerbations that are associated with an
increased risk of dying.
 Although mortality rates following hospitalization for an acute
exacerbation of COPD are declining, reported rates still vary from
23% to 80%.

 Palliative approaches are effective in controlling symptoms in
advanced COPD

Treatment of Stable COPD
Pharmacologic treatment algorithms
 Propose a model for the initiation, and then subsequent escalation and/or
de-escalation of pharmacologic management of COPD according to the
individualized assessment of symptoms and exacerbation risk.
 We suggest escalation (and de-escalation) strategies.
 The recommendations made are based on available efficacy as well as safety
data.
 Treatment escalations has not been systemically tested
 Trials of de-escalation are limited to ICS
 It should be noted that there is a lack of direct evidence supporting the
therapeutic recommendations for patients in groups C and D. These
recommendations will be re-evaluated as additional data become available.

ABCD Assessment Tool

Treatment of Stable COPD
Group C

Group D

Group A

Group B

Pharmacologic treatment algorithms
Group A
 All Group A patients should be offered
bronchodilator treatment based on its
effect on breathlessness. This can be
either a short- or a long-acting
bronchodilator.
 This should be continued if
symptomatic benefit is documented.

Pharmacologic treatment algorithms
Group B
 Initial therapy should consist of a long acting
bronchodilator. Long-acting inhaled
bronchodilators are superior to short-acting
bronchodilators taken as needed i.e., pro re
nata (prn) and are therefore recommended.
 There is NO evidence to recommend one class
of long-acting bronchodilators over another
for initial relief of symptoms in this group of
patients. In the individual patient, the choice
should depend on the patient’s perception of
symptom relief.
 For patients with persistent breathlessness on
monotherapy the use of two bronchodilators
is recommended.

Pharmacologic treatment algorithms
Group B (continued)
 For patients with severe breathlessness initial
therapy with two bronchodilators may be
considered.
 If the addition of a second bronchodilator does
not improve symptoms, we suggest the
treatment could be stepped down again to a
single bronchodilator.
 Group B patients are likely to have comorbidities
that may add to their symptomatology and
impact their prognosis, and these possibilities
should be investigated.

Pharmacologic treatment algorithms
Group C
 Initial therapy should consist of a single long
acting bronchodilator. In two head-to head
comparisons the tested LAMA was superior to
the LABA regarding exacerbation prevention,
therefore we recommend starting therapy
with a LAMA in this group.
 Patients with persistent exacerbations may
benefit from adding a second long acting
bronchodilator (LABA/LAMA) or using a
combination of a long acting beta2-agonist
and an inhaled corticosteroid (LABA/ICS). As
ICS increases the risk for developing
pneumonia in some patients, our primary
choice is LABA/LAMA.

European Respiratory Society/American Thoracic Society guideline
Prevention of COPD exacerbations
Eur Respir J 2017; 50: 1602265

Are LABAs or LAMAs preferable in patients with stable COPD to
prevent COPD exacerbations?
Recommendations
In patients who have COPD with moderate or severe airflow
obstruction and a history of one or more COPD exacerbations
during the previous year, we recommend that a LAMA be
prescribed in preference to LABA monotherapy to prevent future
exacerbations
(strong recommendation, moderate quality of evidence)

Pharmacologic treatment algorithms
Group D
 We recommend starting therapy with a
LABA/LAMA combination because:
 In studies with patient reported outcomes as
the primary endpoint LABA/LAMA
combinations showed superior results
compared to the single substances. If a single
bronchodilator is chosen as initial treatment,
a LAMA is preferred for exacerbation
prevention based on comparison to LABAs
 A LABA/LAMA combination was superior to a
LABA/ICS combination in preventing
exacerbations and other patient reported
outcomes in Group D patients
 Group D patients are at higher risk of
developing pneumonia when receiving
treatment with ICS.

Pharmacologic treatment algorithms
Group D (continued)
 In some patients initial therapy with LABA/ICS may
be the first choice. These patients may have a
history and/or findings suggestive of asthma-COPD
overlap. High blood eosinophil counts may also be
considered as a parameter to support the use of ICS,
although this is still under debate

 In patients who develop further exacerbations on
LABA/LAMA therapy we suggest two alternative
pathways:
 Escalation to LABA/LAMA/ICS. Studies are
underway comparing the effects of
LABA/LAMA vs. LABA/LAMA/ICS for
exacerbation prevention.
 Switch to LABA/ICS. However, there is no
evidence that switching from LABA/LAMA to
LABA/ICS results in better exacerbation
prevention. If LABA/ICS therapy does not
positively impact exacerbations/symptoms, a
LAMA can be added.

 Escalation to LABA/LAMA/ICS. Studies are underway comparing the effects of
LABA/LAMA vs. LABA/LAMA/ICS for exacerbation prevention.

rate of moderate or severe exacerbations
IMPACT
Lipson DA et al NEJM 2018 DOI: 10.1056

 triple-therapy: FLU/VI/UMEC
 Vs FLU-VI: ↓15%
 UMEC-VI: ↓25%

TRIBUTE
Papi et al Lancet. 2018;391:1076-84

 Triple therapy: BDP/FF/G
 vs IND/GLY: ↓ 15%

Pharmacologic treatment algorithms
Group D (continued)
If patients treated with LABA/LAMA/ICS still
have exacerbations the following options
may be considered:
 Add roflumilast. This may be considered in patients
with an FEV1 < 50% predicted and chronic
bronchitis, particularly if they have experienced at
least one hospitalization for an exacerbation in the
previous year.
 Add a macrolide. The best available evidence exists
for the use of azithromycin. Consideration to the
development of resistant organisms should be
factored into decision making.
 Stopping ICS. A reported lack of efficacy, an elevated
risk of adverse effects (including pneumonia) and
evidence showing no significant harm from
withdrawal supports this recommendation

A two-step algorithm for the treatment of COPD

Marc Miravitlles, and Antonio Anzueto ERJ 2017;49:1602200

COPD – OSAs overlap syndrome

 overlap syndrome is NOT common in the general population (1-3.6%)
 is highly prevalent when populations of either COPD or OSA are assessed
(range: 2.9-65.9%)
 overlap syndrome patients suffer from
 a greater degree of NOD (i.e., reduced mean SpO2 and
increased sleep time spent with SpO2 < 90%)
 worse sleep quality
than patients with OSA alone
 compared to either condition alone, overlap syndrome is associated with
 more frequent cardiovascular morbidity
 poorer quality of life
 more frequent COPD exacerbation
 increased medical costs.

Shawon S et al Sleep Med reviews 2017;32:58-68

SURVIVAL

COPD-OSAs overlap
COPD
Overlap with CPAP
Overlap without CPAP

Exacerbation-free survival

COPD
Overlap with CPAP

Overlap without CPAP
Martin JM et al AJRCCM 2010;182:325-31
McNicholas W CHEST 2017;152(6):1318-26

Non-Pharmacologic Treatment
Education and self-management
 Self-management education and coaching by healthcare professionals
should be a major component of the “Chronic Care Model” within the
context of the healthcare delivery system.
 The aim of self-management education is to motivate, engage and coach
the patients to positively adapt their health behavior(s) and develop skills
to better manage their disease.

Muscle dysfunction in COPD
 the most extensively studied systemic manifestation of COPD
 can involve both respiratory and peripheral muscles
 multifactorial origin
 with local and systemic factors interacting to modify, in different
ways, the phenotype and function of any specific muscle

Η δύσπνοια είναι προεξάρχον συμπτώμα της ΧΑΠ και οδηγεί σε
μείωση της δραστηριότητας1,2

Ο φαύλος κύκλος της δύσπνοιας1
Δύσπνοια κατά τη
δραστηριότητα

Αντιμετώπιση της
δύσπνοιας πρώιμα

βελτίωση φυσικής
δραστηριότητας

Μείωση
δραστηριότητας προς
αποφυγή δύσπνοιας
Η κακή φυσική
κατάσταση
επιδεινώνει τη
δύσπνοια:
ο ασθενής μειώνει
περαιτέρω τη
δραστηριότητά του
•

επιβράδυνση της εξέλιξης
των συμπτωμάτων &
βελτίωση ποιότητας ζωής3

Adapted from Kessler R et al. 2011

1. Reardon JZ. Am J Med. 2006;119:S32–S37; 2. GOLD. Global Strategy for the Diagnosis, Management and Prevention of COPD.
2017. Available from: http://goldcopd.org. Accessed March 2017; 3. Price D. Prim Care Respir J 2005; 14: 285-293.

Barreiro E &Gea J COPD 2015;12:413–426

Barreiro E &Gea J COPD 2015;12:413–426

Morphological and structural alterations reported in limb
muscles - COPD

cachexia
semistarvation

atrophy
No impairment

Schols A et al Am J Clin Nutr 2005;82:53–9.

Probability of survival

Schols A et al Am J Clin Nutr 2005;82:53–9.

Prevalence of quadriceps weakness in COPD by GOLD stage
the force generated by the quadriceps of the
COPD patients was 25% lower in average

38%
28%

Seymour JM et al ERJ 2010; 36: 81–88

Prevalence of quadriceps weakness by MRC dyspnoea scale
score in COPD

Seymour JM et al ERJ 2010; 36: 81–88

Quadriceps strength and probability of survival in COPD

Normal Strength

Reduced Strength

Swallow B ret al Thorax 2007;62:115–120

Pulmonary rehabilitation
Definition
 an evidence-based, multidisciplinary, and comprehensive intervention for patients
with chronic respiratory diseases who are symptomatic and often have decreased
daily life activities.
Purpose
 Pulmonary rehabilitation is designed to reduce symptoms, optimize functional
status, increase participation, and reduce healthcare costs through stabilizing or
reversing systemic manifestations of the disease
 Optimum benefits are achieved from programs lasting 6-8 weeks (12 max)
 Supervised exercise training twice weekly is recommended (minimum)
 this can include any regimen from
 endurance training
 interval training
 resistance/strength training [upper
and lower limbs ]
 walking exercise

 can also be incorpotrated
 Flexibility
 inspiratory muscle training
 neuromuscular electrical
stimulation

BTS Guideline on
Pulmonary Rehabilitation in Adults

 Pulmonary rehabilitation programmes should be a minimum of twice-weekly
supervised sessions. (Grade D)
 a third session of prescribed exercise is recommended. This can be performed
unsupervised.
 Encouragement of regular physical activity five times a week for 30 min each time is
encouraged in line with standard healthy living advice.
 Pulmonary rehabilitation programmes of 6–12 weeks are recommended. (Grade A)
 To ensure strength and endurance benefits in patients with COPD, a combination of
progressive muscle resistance and aerobic training should be delivered during a
pulmonary rehabilitation programme. (Grade B)
 Interval and continuous training can be applied safely and effectively within the
context of pulmonary rehabilitation to patients with COPD. (Grade A)

Thorax 2013

Diagnosis and Management of Stable COPD: A Clinical Practice Guideline Update from the
ACP, ACCP, ATS &ERS
Ann Intern Med. 2011;155:179-191
ACP, ACCP, ATS &ERS recommend: clinicians should prescribe pulmonary rehabilitation for
 symptomatic patients with an FEV1<50% pred (Grade: strong recommendation,
moderate-quality evidence)
 Clinicians may consider pulmonary rehabilitation for symptomatic or exercise-limited
patients with an FEV1>50%pred (Grade: weak recommendation, moderate-quality
evidence)

ATS/ERS Statement: Key Concepts and Advances in Pulmonary Rehabilitation
AJRCCM 2013;188(8):e13–e64
 Symptomatic individuals with COPD who have lesser degrees of airflow limitation who
participate in pulmonary rehabilitation derive similar improvements in symptoms,
exercise tolerance, and quality of life as do those with more severe disease
 Pulmonary rehabilitation initiated shortly after a hospitalization for a COPD exacerbation
is clinically effective, safe, and associated with a reduction in subsequent hospital
admissions
 Appropriately resourced home-based exercise training has proven effective in reducing
dyspnea and increasing exercise performance in individuals with COPD

BTS Guideline on
Pulmonary Rehabilitation in Adults
Post pulmonary rehabilitation
Repeat pulmonary rehabilitation programmes
 Repeat pulmonary rehabilitation should be considered in patients who have
completed a course of pulmonary rehabilitation more than 1 year previously. The
likely benefits should be discussed and willing patients referred. (Grade B)
 Earlier repeat pulmonary rehabilitation should be considered in individuals with
accelerated physiological decline or if additional benefits on a shorter timescale would
be clinically valuable. (Grade D)
 It is unlikely that if the patient completed the pulmonary rehabilitation course
originally and failed to gain a benefit, they would benefit a second time round, unless
circumstances such as an exacerbation interrupted the initial programme.
Maintenance
 All patients completing pulmonary rehabilitation should be encouraged to continue to
exercise beyond the programme. (Grade A)
 Patients graduating from a pulmonary rehabilitation programme should be provided
with opportunities for physical exercise beyond their rehabilitation programme.
Thorax 2013

ATS/ERS policy statement AJRCCM 2015;192(11):1373–86

Pulmonary rehabilitation
 improves dyspnoea, health status and exercise tolerance in stable
patients (Evidence A)
 reduces hospitalizations among patients who had a recent exacerbation
(≤4 weeks from prior hospitalization) (Evidence B)
 Rehabilitation is indicated in all patients with relevant symptoms and/or high risk for
exacerbations (Evidence A)
 Physical activity is a strong predictor of mortality (Evidence A)
 Patients should be encouraged to increase the level of physical activity although we still
don’t know how to best insure the likehood of success

Patients hospitalized for acute exacerbation of COPD should be offered
pulmonary rehabilitation at hospital discharge to commence within 1 month
of discharge. (Grade A)

European Respiratory Society statement
Nutritional assessment and therapy in COPD
Eur Respir J 2014; 44: 1504–1520
 Nutritional status is an important determinant of outcome of COPD.
 The nutritional risk profiles associated with different metabolic phenotypes of
COPD patients could be useful in patient counselling.
 Nutritional intervention is likely to be effective in undernourished patients
 Overall, the evidence indicates that a well-balanced diet with sufficient intake of
fresh fruits and vegetables is beneficial to COPD patients, not only for its
potential benefits on the lung but also for its proven benefits on metabolic and
cardiovascular risk

 Low BMI and particularly LFFM is associated with worse outcomes in people
with COPD
 In malnourished patients with COPD nutritional supplementation may improve
respiratory muscle strength and overall health status (Evidence B)

Healthy

Cachexia

The nutritional risk profiles associated with different metabolic phenotypes of COPD
patients could be useful in patient counselling
Obesity

Sarcopenia

Schols A et al ERJ 2014; 44: 1504–1520

Cachexia is often linked to emphysema and
hyperinflation
2: loss of skeletal muscle mass combined
with 3: muscle fibre atrophy, and a type I to
II shift leading to decreased skeletal muscle
function, 5: osteoporosis and 6: wasting of
fat mass

Obesity is often linked to chronic bronchitis

6) Increased subcutaneous and visceral
adipose tissue, and 4) arterial stiffness and
increased cardiovascular risk

Schols A et al ERJ 2014; 44: 1504–1520

Sarcopenia and hidden obesity is not clearly
linked to a specific pulmonary phenotype
is characterised by 2) loss of skeletal muscle
mass combined with 3) muscle fibre atrophy and a
type I to II shift leading to decreased muscle
function, preservation of fat mass but redistribution
of adipose tissue towards increased 6) visceral
adipose tissue, 4) arterial stiffness and increased
cardiovascular risk

Schols A et al ERJ 2014; 44: 1504–1520

Nutritional intervention
Undernourished

Adequately nourished
Nutritional intervention is likely to be effective in undernourished patients
Combined population

Ferreira IM et al Cochrane Database Syst Rev 2012; 12: CD000998

OXYGEN THERAPY

 The long-term administration of oxygen increases survival in patients with chronic
resting hypoxemia (Evidence A)
 In patients with severe resting hypoxemia long-term oxygen is indicated (Evidence A)

 In patients with stable COPD AND moderate resting or exercise induced arterial
desaturation,
 prescription of long term oxygen DOES NOT lengthen time to death or first
hospitalization or provide sustained benefit in health status, lung function and
60min walk distance (Evidence A)
 Should not be routinely prescribed (Evidence A)

Continuous or Nocturnal Oxygen Therapy in Hypoxemic Chronic
Obstructive Lung Disease
NOCTURNAL OXYGEN THERAPY TRIAL GROUP
Annals of Internal Medicine. 1980;93:391-398

SURVIVAL
Continuous oxygen
(nearly 18 hours/day
Nocturnal oxygen

LONG TERM DOMICILIARY OXYGEN THERAPY IN CHRONIC HYPOXIC COR
PULMONALE COMPLICATING CHRONIC BRONCHITIS AND EMPHYSEMA
Medical Research Council Working Party
Lancet 1981;1:681

SURVIVAL

Oxygen
Control

A Randomized Trial of Long-Term Oxygen for COPD with
Moderate Desaturation
The Long-Term Oxygen Treatment Trial Research Group NEJM 2016;375:1617-27
Primary Outcome (Death or First Hospitalization)
or First Hospitalization

CONCLUSIONS
In patients with stable COPD and resting
or exercise-induced group
moderate
supplemental-oxygen
desaturation, the prescription of long-term 
supplemental
oxygen did not result in
24-hour oxygen
a longer time to death or first hospitalization than
no Spo2
long-term
supplemental
resting
:89 to 93%
oxygen, nor did it provide sustained benefit
with only
regard
to sleep
any and
of the
other
 oxygen
during
exercise
measured outcomes.
 desaturation only during exercise

OXYGEN THERAPY
Long-term oxygen therapy is indicated for stable patients who
have:

 PaO2 ≤ 55 mmHg or SaO2 ≤ 88%, with or without hypercapnia
confirmed twice over a three week period;
OR
 PaO2 55-60 mmHg or SaO2 = 88%
if there is evidence of
 pulmonary hypertension,
 peripheral edema suggesting congestive cardiac failure,
 or polycythemia (hematocrit > 55%).

OXYGEN THERAPY

Special Treatments for Emphysema
 In selected patients with heterogeneous or homogenous emphysema
AND significant hyperinflation refractory to optimized medical care,
surgical or bronchoscopic modes of lung volume reduction (e.g.,
endobronchial one-way valves or lung coils) may be considered.

 Surgical
 Lung Volume Reduction Surgery
 Bullectomy

 Interventional bronchoscopy
 One-way endobronchial valves
 Endobronchial coils
 Biological Lung Volume Reduction- sclerosing
agents
 Airway Bypass Tracts - Endobronchial stents

Lung Volume Reduction Surgery
 Lung volume reduction surgery (LVRS) is a surgical
procedure in which parts of the lungs are resected
to reduce hyperinflation, making respiratory
muscles more effective pressure generators by
improving their mechanical efficiency.
 Expensive
 High morbidity and mortality

 Surgery LVR should be considered in selected patients
with upper lobe emphysema (Evidence A)
 LVRS improves survival in severe emphysema patients
with upper-lobe emphysema and low post-rehabilitation
exercise capacity (Evidence A)

The national Emphysema Treatment Trial
ΕΜΦΥΣΗΜΑ: ΣΤΟΥΣ ΑΝΩ ΛΟΒΟΥΣ
Υψηλή ικανότητα για άσκηση

ΠΙΘΑΝΟΤΗΤΑ ΘΑΝΑΤΟΥ

Χαμηλή ικανότητα για άσκηση

 LVRS improves survival
in severe emphysema
patients
with
upper-lobe emphysema
ΕΜΦΥΣΗΜΑ
: ΟΧΙ ΣΤΟΥΣ
ΑΝΩ
ΛΟΒΟΥΣ
and low post-rehabilitation
exercise capacity (Evidence Υψηλή
A)
Χαμηλή ικανότητα για άσκηση
ικανότητα για άσκηση

NEJM 2003;348:2059-73

Χρόνια μετά την τυχαιοποίηση

BULLECTOMY
 In selected patients with a large bulla, surgical bullectomy may be
considered (Evidence C)
 In selected patients bullectomy is associated with decreased dyspnea
improved lung function and exercise tolerance (Evidence C)

Interventional bronchoscopy for emphysema
 One-way endobronchial valves
 Endobronchial coils
 Biological Lung Volume- sclerosing agents
 thermal vapour ablation
 lung sealant “Aeriseal”

 Airway Bypass Tracts - Endobronchial stents

In select patients with advanced emphysema, bronchoscopic interventions reduces
end-expiratory lung volume and improves exercise tolerance, health status and lung
function at 6-12 months following treatment
Endobronchial valves (Evidence B) Lung Coils (Evidence B)

One-way endobronchial valves
IBV (Spiration Inc.)

EBV-Zephyr

One-way endobronchial valves
 Endobronchial valves intend to exclude ventilation of the most diseased lobe of the
lung
 These valves prevent inspiration but allow air to escape during expiration, decreasing
the volume of the lobe concerned

 Complications:
pneumonia, pneumothorax, haemoptysis, COPD exacerbation, valve migration,
aspiration or expectoration

Valves are placed in all segmental bronchi of the target lobe and as a result atelectasis
occurs in these bronchi, reducing lung hyperinflation

Endobronchial coils
 Devices inducing parenchymal compression and enhancing lung recoil.
 They are non-blocking, shape-retaining nitinol devices delivered bronchoscopically into
the subsegmental airways

 Coil implantation is achieved by means of a special catheter system
 The coils are straightened out for introduction to the airways under radiological
guidance BUT resume their original spiral form when they are released and the
catheter is withdrawn
 Usually, 10-12 coils (size 100-150 mm) are delivered in the most diseased lobes using
fluoroscopy to control positioning

Sclerosing therapies - bronchoscopic thermal vapour ablation
 locally applying steam to induce a permanent fibrosis and atelectasis
 It uses thermal energy from heated water vapor to induce a localized
inflammatory response, which causes permanent fibrosis and atelectasis.
 The system consists of a steam generator and a bronchoscopic catheter with an air
chamber.
 The catheter is inserted through the bronchoscope, the air chamber is inflated to
block the “target” bronchus and an exact quantity of steam is released (10 cal/gr).

After the administration of steam
 the airways sustain thermal damage
 an inflammatory response is triggered
in the treated area, which occurs within
the first 2-4 weeks after treatment.
 This leads to a scarring reaction,
progressive atelectasis and shrinkage
of the pulmonary segment distal to the
treated bronchus

Sclerosing therapies- lung sealant “Aeriseal”
 administration of a Biological gel (BioLVR) or chemical foam at the alveolar level
 producing atelectasis of the “target” lobe.
 the hydrogel is consisted of polyvinylalcohol and pentane, which polymerize immediately
after mixing
 These two substances are administered by a catheter through the bronchoscope which
has been wedged in the selected subsegmental bronchus

The administration of gel leads to atelectasis
resulting in lung volume reduction within 3-6
weeks, independent of the presence or
absence of collateral ventilation

Airway Bypass Tracts - endobronchial stenting

 Εντοπίζεις μια περιοχή χωρίς αγγεία με την χρήση
Doppler
 Ανοίγεις οπή στο παρέγχυμα (με βελόνα)
 Διάνοιξη της οπής με μπαλόνι (διαστολή)
 Τοποθέτηση stent

Interventional bronchoscopy and surgery

Not candidate for
Bullectomy, BLVR or LVRS

Emphysema predominant with severe hyperinflation
NO large bulla

large bulla
bullectomy

Heterogenous
emphysema

Collateral
ventilation

NO
LVRS
BLVR
(EBV,LVRC)

homogenous
emphysema

YES

NO

LVRS
BLVR
(LVRC)

BLVR
(EBV,LVRC)
LVRS*

YES
BLVR (LVRC)
LVRS*

© 2017 Global Initiative for Chronic Obstructive Lung Disease

Lung transplant

Lung Transplantation
 In selected patients with very severe COPD and without relevant
contraindications, lung transplantation may be considered.
 In appropriately selected patients with very severe COPD, lung
transplantation has been shown to improve quality of life and
functional capacity (Evidence C)
 In patients with very severe COPD (progressive disease, BODE score of 710 and not candidate for lung volume reduction) lung transplantation
may be considered for referral with at least one of the following:
 history of hospitalization for exacerbation associated with acute
hypercapnia (PCO2≥50mmHg),
 pulmonary hypertension and/or cor pulmonale, despite oxygen
therapy
 FEV1 <20% and either DLCO <20% or homogenous distribution of
emphysema
(Evidence C)

International Society for Heart and Lung Transplantation
Consensus document for the selection of lung transplant candidates
2014 update

Disease-specific candidate selection - COPD
Timing of referral

Timing of listing
presence of one criterion is sufficient

 Disease is progressive, despite maximal
treatment including medication,
pulmonary rehabilitation, and oxygen
therapy.
 Patient is not a candidate for endoscopic
or surgical LVRS. Simultaneous referral of
patients with COPD for both lung
transplant and LVRS evaluation is
appropriate.
 BODE index of 5-6
 PaCO2 >50 mmHg and/or PaO2 <60
mmHg
 FEV1 <25% predicted.

 BODE index ≥7.
 FEV1 <15% - 20% predicted.
 ≥3 severe exacerbations during the
preceding year
 1-severe exacerbation with acute
hypercapnic respiratory failure.
 Moderate to severe pulmonary
hypertension

Δείκτης BODE και πιθανότητα επιβίωσης
σε ασθενείς με ΧΑΠ
BODE
Πιθανότητα επιβίωσης

1-2
3-4
5-6
5-6

7-10

Επιβίωση σε μήνες

N Engl J Med 2004;350:1005-12

Ventilatory Support in Stable COPD

 NIPPV may improve hospitalization-free survival in
selected patients after recent hospitalization, particularly
in those with pronounced daytime persistent
hypercapnia (PaCO2≥52mmHg) (Evidence B)
 In patients with severe chronic hypercapnia and a
history of hospitalization for acute respiratory failure,
long term NIV may be considered (Evidence B)

High Intensity NPPV
 χρειάζονται υψηλές πιέσεις έτσι ώστε να βελτιωθούν τα αέρια
αίματος και να επιτευχθούν κλινικά σημαντικές διαφορές με την
χρήση του NIV στη σταθερή ΧΑΠ
 Ρυθμίσεις αναπνευστήρα τέτοιες ώστε
 Στόχος: νορμοκαπνία
 Οι πιέσεις αυξάνονται στο μέγιστο ανεκτό ώστε να επιτευχθεί ο
στόχος
 Αναπνευστική συχνότητα > από αναπν συχν ηρεμίας
 Ο στόχος ΔΕΝ ΕΙΝΑΙ συγκεκριμένες πιέσεις στον αναπνευστήρα

 36 respiratory units in Germany &
Austria
 2004-2011
 195 Σταθερή σοβαρή ΧΑΠ με ΑΑΙΙ
 pH>7.35, PCO2>52mmHg



NIV: 102
LTOT: 93

 Follow-up >1 Year

NIV target:
 To reduce hypercapnia
 ↓PCO2 by 20% or < 48.1mmHg
(6.5kPa)





IPAP:21.6 cmH2O
EPAP:4.8 cmH2O
Backup rate: 16.1±3.6
Usage > 6h/day

ΘΝΗΤΟΤΗΤΑ

Primary Endpoint
1-year mortality

LTOT

NIV: 12% (12 of 102 patients)
LTOT: 33% (31 of 93 patients
NIV

Change in national guidelines

IPAP:21.6 cmH2O
EPAP:4.8 cmH2O
Backup rate: 16.1±3.6

Kohnlein T Lancet Respir Med 2014;2:698-705

GERMAN GUIDELINES - 2010
 Ημερήσια υπερκαπνία PaCO2 ≥ 50mmHg

 Νυχτερινή υπερκαπνία με PaCO2 ≥
55mmHg
 Σταθερή ημερήσια υπερκαπνία 46–
50mmHg και αύξηση αυτής PTcCO2 ≥
10mmHg στον ύπνο

 Σταθερή ημερήσια υπερκαπνία PaCO2
46–50mmHg και τουλάχιστον 2
παροξύνσεις με αναπνευστική οξέωση
τους τελευταίους 12 μήνες
 Μετά από νοσηλεία για παρόξυνση ΧΑΠαναπνευστική οξέωση κατ’ όπιν κλινικής
συνεκτίμησης.

 13 UK centers between 2010 and 2015
 multicenter, open-label, parallel-group,
randomized clinical trial
 LTOT (n=59)
 NIV + LTOT (n=57)
 Follow-up: 12 months
COPD Patients
 admitted with acute decompensated
hypercapnic exacerbations of COPD requiring
acute NIV
 were screened for eligibility at least
 2 weeks after resolution of
decompensated acidosis (arterial pH
>7.30) and
 within 4 weeks of attaining clinical
stability

Inclusion criteria:
 persistent hypercapnia
 (PaCO2 >53 mm Hg)
AND
 hypoxemia
 (PaO2 <55mmHg or <60mmHg;
 ≥1 of polycythemia,
 pulmonary hypertension, or
 cor pulmonale;
 >30%of sleep time with SaO2<90%
AND
 arterial pH greater than 7.30 while
breathing room air

Time to readmission or Death

Risk reduction 17%

NIV + Oxygen

Oxygen alone
Time (months)

Murphy P et al JAMA 2017;317(21):2177-86

Ventilatory Support -exacerbations

 During exacerbations of COPD. Noninvasive ventilation (NIV) in the
form of noninvasive positive pressure ventilation (NPPV) is the
standard of care for decreasing morbidity and mortality in patients
hospitalized with an exacerbation of COPD and acute respiratory
failure
 NIV should be the first mode of ventilation used in COPD with acute
respiratory failure who have no absolute contraindications because
it improves gas exchange, reduces work of breathing and the need
for intubation, decreases hospitalization duration and improves
survival (Evidence A)

AECOPD
Recommendations
 For most patients with AECOPD, the initial management should be
optimal medical therapy and targeting an oxygen saturation of 88–92%
(Grade A).
 NIV should be started when
 pH<7.35 and
 pCO2>6.5 kPa (49mmHg)
persist or develop despite optimal medical therapy (Grade A).
 Severe acidosis alone DOES NOT preclude a trial of NIV in an
appropriate area with ready access to staff who can perform safe
endotracheal intubation (Grade B).
 The use of NIV should not delay escalation to IMV when this is more
appropriate (Grade C).
 The practice of NIV should be audited regularly to maintain standards
(Grade C).

Eur Respir J 2017; 50 (2): 1602426

Should NIV be used in COPD exacerbation?
 Should NIV be used in ARF due to a COPD exacerbation to
prevent the development of respiratory acidosis?

Recommendation
We suggest NIV NOT be used in patients with hypercapnia who
are not acidotic in the setting of a COPD Exacerbation
(Conditional recommendation, low certainty of evidence)

Eur Respir J 2017; 50 (2): 1602426

Should NIV be used in established acute hypercapnic respiratory
failure due to a COPD exacerbation?
Recommendation
We recommend bilevel NIV for patients with ARF leading to
acute or acute-on-chronic respiratory acidosis (pH ⩽7.35) due to
COPD exacerbation.
(Strong recommendation, high certainty of evidence.)

We recommend a trial of bilevel NIV in patients considered to
require endotracheal intubation and mechanical ventilation,
unless the patient is immediately deteriorating
(Strong recommendation, moderate certainty of evidence.)

Indications for NIV
NIV should be the first mode of ventilation used in COPD with
acute respiratory failure
– who have no absolute contraindications
(Evidence A)
At least 1 of the following
Respiratory acidosis
 pH<7.35 and
 pCO2>6.0 kPa (45mmHg)
Severe dyspnea with clinical signs of
 respiratory muscle fatigue,
 increased work of breathing
 or both
[respiratory accessory muscles, paradoxical motion of the abdomen
retraction of the intercostal spaces]
Persistent hypoxemia despite supplemental oxygen therapy

contra-indications to NIV

ABSOLUTE
 Severe facial deformity
 facial burns
 fixed upper airway
obstruction
RELATIVE
 employed as exclusion criteria in
clinical trials rather than being
definitively shown to result in a worse
outcome
 Some of the criteria have been
challenged

RELATIVE CONTRA-INDICATIONS
 Coma – loss of airway protection
 confusion, agitation and cognitive impairment
difficult to apply but should not preclude its use
 acute pneumothorax - should be drained before applying NIV
 If it is too small (or chronic) NIV may proceed with careful
monitoring.
 Using a lower inflation pressure seems theoretically sensible
but is without evidence.
 If the patient deteriorates, NIV should be discontinued —
urgent chest radiograph
 Vomiting- able to rapidly remove NIV mask
 Marked abdominal distension- nasogastric tube
 copious secretions
 increases the risk of treatment failure BUT
 NIV may improve the ability to clear secretions and improve
alveolar ventilation
 Respiratory arrest or peri-arrest: bag and mask ventilation?

BTS/ICS guidelines 2016

There are few absolute contra-indications to a trial of NIV
BUT
some adverse features, especially when combined, require more caution
and more intense monitoring
The presence of adverse features increases the risk of NIV failure and should
prompt consideration of placement in HDU/ICU (Grade C).
Good practice points
 Adverse features should not, on their own, lead to withholding a trial of
NIV.
 The presence of relative contra-indications necessitates
 a higher level of supervision
 consideration of placement in HDU/ICU
 an early appraisal of whether to continue NIV or to convert to IMV.

Supplemental oxygen therapy with NIV
 In the absence of harm from modest hypoxaemia
saturation range of 88–92% is recommended in all patients with
AHRF either spontaneously breathing or when receiving NIV

SpO2
88-92%

 Oxygen enrichment should adjusted to achieve SaO2 88– 92% in all causes
of AHRF being treated by NIV (Grade A)
 Oxygen should be entrained as close to the patient as possible (Grade C)

Bronchodilator therapy with NIV
Good practice points
 Nebulized drugs should normally be administered during breaks from NIV.
 Mukhopadhyay A,et al
J Crit Care 2009;24:474.e1–5.

 If the patient is dependent on NIV, bronchodilator drugs can be given via a
nebulizer inserted into the ventilator tubing.

Τυπικά αρχικά settings αναπνευστήρα
Ασθενής: υπερκαπνική ΧΑΠ

Mode: Spontaneous (pressure support)/timed
EPAP: 4–5 cm H2O

(higher if OSAs known/present)

IPAP: 15 cm H2O // 20cm H2O if pH<7.25
(to be increased as tolerated to 20-30 cmH2O over 10-30
min)
Triggers: Maximum sensitivity
Back up rate: >15 breaths/min
Back up I:E ratio: 1:2- 1:3

BTS/ICS guidelines 2016

Predictors of NIV failure observed in COPD
patients with ARF
 Lower arterial pH at baseline
 Greater severity of illness, as indicated by Acute Physiology and Chronic Health
Evaluation (APACHE) II score
 Inability to coordinate with the ventilator
 Inability to minimize the amount of mouth leak with nasal mask ventilation
 Less efficient or less rapid correction of hypercapnia, pH, or tachypnea in the
early hours

 Functional limitations caused by COPD before ICU admission, evaluated using a
score correlated to home activities of daily living

Σχέση του pH του αρτηριακού αίματος με το ποσοστό αποτυχίας
του μη επεμβατικού μηχανικού αερισμού

Nava et al. ICM 2006

Indications for MV

 IMV should be considered if there is persistent or deteriorating acidosis despite
attempts to optimise delivery of NIV (Grade A).
 Intubation should be performed in respiratory arrest or periarrest unless there is
rapid recovery from manual ventilation/provision of NIV (Grade D).
 Intubation is indicated in management of AHRF when it is impossible to fit/use a
non-invasive interface, for example, severe facial deformity, fixed upper airway
obstruction, facial burns (Grade D).
 Intubation is indicated where risk/benefit analysis by an experienced clinician
favours a better outcome with IMV than with NIV (Grade D).

Indications for MV
 Unable to tolerate NIV or NIV failure
 Status post respiratory or cardiac arrest
 Diminished consciousness , psychomotor agitation inadequately
controlled by sedation
 Massive aspiration or persistent vomiting
 Persistent inability to remove respiratory secretions
 Severe hemodynamic instability without response to fluids and
vasoactive drugs
 Severe ventricular or supraventricular arrhythmias
 Life-threatening hypoxemia in patients unable to tolarete NIV

