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COPD Definition I.

» Chronic Obstructive Pulmonary Disease (COPD) is a
common, preventable and treatable disease that is

characterized by
that is due to airway and/or alveolar

abnormalities usually caused by significant exposure
to noxious particles or gases.

DYSPNEA

EXERCISE INTOLERANCE
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Global Strategy for Diagnosis, Management and Prevention of COPD

Mechanisms Underlying
Airflow Limitation in COPD

Small Airways Disease Parenchymal Destruction

« Airway inflammation e Loss of alveolar attachments

« Airway fibrosis, luminal plugs e Decrease of elastic recoll
* Increased airway resistance

AIRFLOW LIMITATION



Hypoxia

Am J Med 1968



GOLD 2017 Report: Chapters I.

Global Initiative for Chronic 1. Definition and Overview
Obstructive

Lung 2. Diagnosis and Initial Assessment
Disease

3. Evidence Supporting Prevention
& Maintenance Therapy

4. Management of Stable COPD

5. Management of Exacerbations

GLOBAL STRATEGY FOR THE DIAGNOSIS,

MANAGEMENT, AND PREVENTION OF 6. COPD and Comorbidities
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

© 2017 Global Initiative for Chronic Obstructive Lung Disease



Diagnosis and Initial Assessment I.

Figure 2.1. Pathways to the diagnosis of COPD

RISK FACTORS
® Host factors
® Tobacco
¢ Occupation
* Indoor/outdoor pollution

SYMPTOMS

® Shortness of breath
® Chronic cough
® Sputum

SPIROMETRY: Required to establish
diagnosis
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Figure 2.2B. Spirometry - Obstructive Disease
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Classification of severity of airflow
limitation

Table 2.4. Classification of airflow limitation severity in COPD (Based on post-bronchodilator FEV,)
In patients with FEV,/FVC < 0.70:

GOLD 1: Mild FEV, = 800% predicted

GOLD 2: Moderate 50% < FEV, < 809% predicted
GOLD 3: Severe 30% < FEV, < 50% predicted
| GOLD 4: Very Severe FEV, < 30% predicted
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COPD Symptoms

> and
are the allmarks of the disease
(COPD)

» Dyspnea and Exercise Tolerance
poorly correlates with lung function
(e.g Spirometry)
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FEV, Correlates Poorly with
Exercise Performance in COPD
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Effect of Effort on Measurement of

Forced Expiratory Volume in One Second

«We concluded that during standard spirometry, FEV, is
Inversely dependent on effort. Maximal effort decreases

FEV, because of the effect of

»

Krowka MJ et al. Am Rev Respir Dis 1987



Severity grading of chronic obstructive pulmonary disease: the confounding

effect of phenotype and thoracic gas compression
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Fig. 1. Representative flow-volume curves of a chronic obstructive pulmonary
disease subject with dominant emphysema. Flow is plotted against expired
volume (dashed line) or plethysmographic volume (continuous line). Forced
expiratory volume in | s measured at mouth (FEV;) was 1.26 liters and by
plethysmography (FEV1_p) 1.75 liters.

Pellegrino R et al. JAP 2015



Severity grading of chronic obstructive pulmonary disease: the confounding
effect of phenotype and thoracic gas compression
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BPCO: teoria "spirometrico” centrica

"Stone Age”

N
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Dyspnea and exercise intolerance in COPD




Exercise limitation in lung diseases

(K. Wasserman,2010)

COPD
V/Q mismatch Work of
breathing
UATP
fl Vp/Vr ULactate girflow U elastic
v'co, : :
UpP,0, U pH obstruction recoil
i ventilatory el U ventilatory
DYSPNEA

Exercise Limitation



Physiological and clinical relevance of
exercise ventilatory efficiency in COPD

J. Alberto Nedrerq, Danilo C. Bertonul, Flavio F. Arbex®, Maria Clara Alencar®,
Alcides Rocha‘;, Priscila A. Sperandio{ Paolo Palangeb and Denis E. 0'Donnell’
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Sensory-Mechanical Relationships during Exercise in COPD
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BPCO: teoria "sforzo” centrica
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Figure 2.4. The refined ABCD assessment tool
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Choice of thresholds

» COPD Assessment Test (CAT ™)

» Chronic Respiratory Questionnaire (CCQ®)

» St George’s Respiratory Questionnaire (SGRQ)

» Chronic Respiratory Questionnaire (CRQ)

» Modified Medical Research Council (ImMRC) guestionnaire

Figure 2.3. CAT Assessment Table 2.5. Modified MRC dyspnea scale’
L PLEASE TICK IN THE BOX THAT APPLIES TO YOU
(ONE BOX ONLY) (Gr:

mMRC Grade 0. |

mMRC Grade 1. | get

| never cough DOOOOO® |coughallthe time
mMRC Grade

" | have no phiegm (mucus) inmy chest . o o0 o 0 o Mychest iscompletely full of phlegm
atall ' 000000 [muicus)

mMRC Grade 3. |
My chest does not feel tight at all DOO OO O \ychest feels very tight

When | walk up a hill or ane flight of
stairs | am not breathless

When | walk up'a hill or one flight of

BOODO® o biathics: bR B

Lz"}:nr;?: imited doing any activities OO0OOO®O® |:nverylimited doing activities at home

| am confident leaving my home 00NO0O | am not at all confident leaving my home

despite my lung condition

| don't sle yundly because of my lunt
| sleep soundly 000000 don't sleep soundly because of my lung

condition

~ because of my lung condition
-

I have lots of energy DOOOOO |hacnoeneryatall
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Development and first validation of the
COPD Assessment Test

P.W. Jones*, G. Harding”, P. Berry', I. Wiklund", W-H. Chen” and N. Kline Leidy”

Patients %

20 25 30 3o 40
CAT score
32

Eur Respir J 2009; 34: 648654




Discrepancies between modified Medical Research

Council dyspnea score and COPD assessment
test score in patients with COPD
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A& CAT score of 10 iz compatible with an mMRC
score of 1 (sensitivity: 0.77, specificity: 0.65,
AUC: 077 [0.72-0.83, 95% CI])

A CAT score of 15 i compatible with an mMRC
score of 2 (sensitivity: 0.70, specificity: 0L65,
AUC: 0.74 [0.70-0.77, 95% CI])

Sensitivity
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International Journal of COPD 2015:10 1623-1631



Discrepancies between modified Medical Research
Council dyspnea score and COPD assessment
test score in patients with COPD

MMRC score =1 CAT score =10

CAT score =15

International Journal of COPD 2015:10 1623-1631




Terapia della BPCO stabiile

Gruppo C

Gruppo D

LAMA + LABA LABA + ICS

Ulteriari
riacutizzazioni

Confinuare, sospendere oppure
provare una classe alternativa

t

Valutazione
Efficacia

t

Un broncodilatatore

Considerare roflumilast Considerare
in VEMS <50% pred. macrolida
e pz con bronchite cronica (in ex fumatari)

Ulterior ‘\ /'

riacutizzazioni
Sintomi
persistentifulterion

Ulteriori riacutizzazioni
riacutizzazioni

LAMA LAMA + LABA _»| LABA+ICS

Gruppo B

LAMA + LABA

Sintomi
persistenti

Un broncodilatatore a lunga durata
d'azione (LAMA o LABA)

Algoritmo del trattamento farmacologico secondo il grado GOLD (le caselle sottolineate e le frecce indicano il percorso terapeutico

preferenziale)
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Dyspnea and exercise intolerance in COPD




Effects of tiotropium on lung hyperinflation, dyspnoea and exercise
tolerance in COPD

D.E. O'Donnell*, T. Fluge*, F. Gerken”, A. Hamilton”, K. Webb*, B. Aguilaniu®, B. Make ",
H. Magnussen’

Eur Respir J 2004, 23: 8§32-840.
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ERS TASK FORCE

Recommendations on the use of exercise
testing in clinical practice

P. Palange*, S.A. Ward*, K-H. Carlsen’, R. Casaburi*, C.G. Gallagher®, R. Gosselink/,
D.E. O’Donnell**, L. Puente-Maestu™#, A.M. Schols’’, S. Singh*" and B.J. Whipp*

Eur Respir J 2007

1y.\:1B W |ndications for cardiopulmonary exercise testing in clinical practice

Indication Recommendation grade
Detection of exercise-induced bronchoconstriction A
Detection of exercise-induced arterial oxygen desaturation B
Functional evaluation of subjects with unexplained exertional dyspnoea and/or exercise intolerance and D
normal resting lung and heart function
To recognise specific disease exercise response patterns that may help in the differential diagnosis of C
ventilatory versus circulatory causes of exercise limitation
Functional and prognostic evaluation of patients with COPD B C
Functional and prognostic evaluation of patients with ILD B, B
Functional and prognostic evaluation of patients with CF C, C
Functional and prognostic evaluation of patients with PPH B, B
Functional and prognostic evaluation of patients with CHF B, B

Evaluation of interventions
Maximal incremental test @

[ High-intensity constant work-rate “endurance” tests | H I CWR en d urance TL I M E

Prescription of exercise training

With the use of this grading system, A is relatively rare and B is usually considered the best achievable. COPD: chronic obstructive pulmonary disease; ILD: interstitial lung

disease; CF: cystic fibrosis; PPH: primary pulmonary hypertension; CHF: chronic heart failure.
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Effects of Hyperoxia on Ventilatory Limitation
During Exercise in Advanced Chronic Obstructive

Pulmonary Disease

DENIS E. O'DONNELL, CHRISTINE D'ARSIGNY, and KATHERINE A. WEBB
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Effect of heliox on lung dynamic hyvperinflation, dyspnea, and exercise

endurance capacity in COPD patients
dlJ
Paole Palange, Gabricle Valli, Paolo Onorati. Resa Antonucci,
Patrizia Paoletti. Alessia Rosato, Felice Manfredi. and Pictro Serra
Dipartimente i Medicing Clinica, Servizio &f Fisioparologia Respiratoria, Universita “La Sapienza ™, 00185 Rome, Traly
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ERS TASK FORCE

Recommendations on the use of exercise %
testing in clinical practice

P. Palange*, S.A. Ward®, K-H. Carlsen’, R. Casaburi*, C.G. Gallagher®, R. Gosselink/,
D.E. O’Donnell**, L. Puente-Maestu®”, A.M. Schols'’, S. Singh'" and B.J. Whipp”

Eur Respir J 2007

1y B8 Effects of different therapedutic interventions on endurance time, lung hyperinflation and dyspnoea in chronic
obstructive puimonary disease

Type of intervention [Ref.]

Tiotropium [252] Oxygen [263] Heliox [254] Rehabilitation [266]
Work-rate % max 75 75 80 7
FEV1 % pred 42 31 38 36
A Endurance time % +21 +145 +115 +175
A IC at isotime % +12 +24 +12 +13
A dyspnoea at isotime % -14 -40 -25

FEV1: forced expiratory volume in one second; % pred: % of predicted value; IC. inspiratory capacity; A: changes at isotime expressed as a percentage of control
condition.
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The Link between Reduced Inspiratory Capacity and Exercise

Intolerance in Chronic Obstructive Pulmonary Disease
Denis E. O’Donnell’, Amany F. Elbehairy'?, Katherine A. Webb', and J. Alberto Neder'; on behalf of the Canadian

Respiratory Research Network

O'Donnell, 2004 (14)
Man, 2004 (103)
O’Donnell, 2006 (105)
Neder, 2007 (102)
Worth, 2010 (101)
O’Donnell, 2011 (106)
Beeh, 2011 (100)
O’Donnell, 2004 (8)
Maltais, 2005 (12)
O'Donnell, 2006 (90)
Maltais, 2011 (104)
Beeh, 2012 (110)
Beeh, 2014 (109)

Beeh, 2014 (94)
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Impact of LABA/LAMA combination on exercise endurance and lung @Cmsmrk
hyperinflation in COPD: A pair-wise and network meta-analysis

Luigino Calzetta *, Josuel Ora ® Francesco Cavalli ¢, Paola Rogliani " Denis E. 0'Donnell ¢,
Mario Cazzola "

Favours monocomponents Favoure combin Favours monocomponents Favours combination
LABA/LAMA combination vs. LABA LABA/LAMA combination vs. LABA
43 (24, 64) I o l 107 (85, 133) o
LABA/LAMA combination vs. LAMA LABA/LAMA combination vs. LAMA
22(3,42) | 0 | 87 (60, 113) |_e_|
LABA/LAMA combination vs. placebo LABA/LAMA combination vs. placebo
60 (43, 76) —O— 229 (204, 251) O
0 10 20 30 40 50 60 70 80 90 0 SIU Tf.lm 15ID 260 2%0 360
Relative Effect (95% Crl, Tlim, sec) Relative Effect (95% Crl, IC, ml)
Tum Sec IC ml

L. Calzetta et al. / Respiratory Medicine 129 (2017) 189—198
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BPCO e Comorbidita

PUNTI CHIAVE (1 di 2):

» La BPCO spesso coesiste con altre patologie che
possono avere un impatto significativo sul decorso della malattia.

» In generale, la presenza di comorbidita non dovrebbe alterare |l
trattamento della BPCO e le

> e frequente nei pazienti con BPCO ed ¢ la
principale causa di morte.

> Le sono comuni e importanti comorbidita
nella BPCO

© 2017 Global Initiative for Chronic Obstructive Lung Disease



BPCO e Comorbidita

PUNTI CHIAVE (2 di 2):

> sono comorbidita frequenti e
importanti nella BPCO, spesso sottodiagnosticate e sono associate
con uno scarso stato di salute e una peggior prognosi.

> € associato con un maggior rischio
di riacutizzazioni e con un peggior stato di salute.

» Quando la BPCO ¢ inclusa in piano di cura della multimorbidita,

I'attenzione dovrebbe essere diretta verso lI'assicurazione di un
trattamento semplice e verso la

© 2017 Global Initiative for Chronic Obstructive Lung Disease




BPCO e Comorbidita

Alcune comuni comorbidita che sopravvengono in
pazienti con BPCO con malattia stabile includono:

» Patologie Cardiovascolari (CVD)
» Insufficienza cardiaca

» Cardiopatia ischemica (IHD)

» Aritmie

» Patologie vascolari periferiche
» [pertensione

» Osteoporosi

» Ansia e Depressione

» BPCO e tumore del polmone

» Sindromi metaboliche e Diabete
» Reflusso Gastro-Esofageo (RGE)
» Bronchiectasie

» Apnee ostruttive del sonno

© 2017 Global Initiative for Chronic Obstructive Lung Disease
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