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COPD Definition
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► Chronic Obstructive Pulmonary Disease (COPD) is a 
common, preventable and treatable disease that is 
characterized by persistent respiratory symptoms and 
airflow limitation that is due to airway and/or alveolar 
abnormalities usually caused by significant exposure 
to noxious particles or gases. 

DYSPNEA 

EXERCISE INTOLERANCE



Global Strategy for Diagnosis, Management and Prevention of COPD

Mechanisms Underlying 
Airflow Limitation in COPD

Small Airways Disease
• Airway inflammation
• Airway fibrosis, luminal plugs
• Increased airway resistance

Parenchymal Destruction
• Loss of alveolar attachments
• Decrease of elastic recoil

AIRFLOW LIMITATION



Am J Med 1968
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Diagnosis and Initial Assessment
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Spirometry
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Classification of severity of airflow 
limitation
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COPD Symptoms
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►Dyspnea and Exercise Intolerance 
are the allmarks of the disease 
(COPD)

►Dyspnea and Exercise Tolerance 
poorly correlates with lung function 
(e.g Spirometry)
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FEV1 Correlates Poorly with
Exercise Performance in COPD



«We concluded that during standard spirometry, FEV1 is

inversely dependent on effort. Maximal effort decreases

FEV1 because of the effect of thoracic gas compression

on lung volume»

Krowka MJ et al. Am Rev Respir Dis 1987



≈ 500 ml

Pellegrino R et al. JAP 2015



Pellegrino R et al. JAP 2015



BPCO: teoria “spirometrico” centrica
“Stone Age”

FEV1/FVC < 0.7
FEV1 <80% pred.
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Dyspnea and exercise intolerance in COPD



Exercise limitation in lung diseases

V/Q mismatch                                  Work  of
breathing

⇑ VD/VT airflow          ⇓ elastic           
⇓ PAO2 ⇓ pH                         obstruction         recoil

⇑ ventilatory ⇓ ventilatory
requirement                                       capacity

DYSPNEA
Exercise Limitation 

(K. Wasserman,2010)

COPD

Muscle 
Fatigue

⇓ ATP
⇓ Lactate
⇑ V’CO2



Eur Respir J 2017
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O’Donnell et al.  JAP 2006

Sensory-Mechanical Relationships during Exercise in COPD

early exercise
“increased effort”

IRV

VT
IC

late exercise
“inspiratory difficulty”

“unsatisfied inspiration”

IRV
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BPCO: teoria “sforzo” centrica
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ABCD Assessment Tool
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Choice of thresholds
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► COPD Assessment Test (CAT TM )
► Chronic Respiratory Questionnaire (CCQ® )
► St George’s Respiratory Questionnaire (SGRQ)
► Chronic Respiratory Questionnaire (CRQ)
► Modified Medical Research Council (mMRC) questionnaire



7                                              32
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Terapia della BPCO stabiile



Dyspnea and exercise intolerance in COPD

TREATMENT



+20%
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Eur Respir J 2007

HI CWR endurance TLIM

https://www.bing.com/images/search?q=sapienza&view=detailv2&&id=89AC80FF51D4F983234A4A5B5F4E8D64B50D7789&selectedIndex=4&ccid=hb0Mke+Z&simid=607992019775587784&thid=OIP.M85bd0c91ef99849133c972ccd0457a9co0
https://www.bing.com/images/search?q=sapienza&view=detailv2&&id=89AC80FF51D4F983234A4A5B5F4E8D64B50D7789&selectedIndex=4&ccid=hb0Mke+Z&simid=607992019775587784&thid=OIP.M85bd0c91ef99849133c972ccd0457a9co0


(AJRCCM 2001)
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AIR

Heliox

J Appl Physiol 2004
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TLIM sec                                                   IC ml  
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BPCO e Comorbidità
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PUNTI CHIAVE (1 di 2):

► La BPCO spesso coesiste con altre patologie (comorbidità) che 
possono avere un impatto significativo sul decorso della malattia.

► In generale, la presenza di comorbidità non dovrebbe alterare il 
trattamento della BPCO e le comorbidità dovrebbero essere trattate 
secondo gli standard di cura, indipendentemente dalla presenza di 
BPCO.

► Il tumore del polmone è frequente nei pazienti con BPCO ed è la 
principale causa di morte.

► Le malattie cardiovascolari sono comuni e importanti comorbidità
nella BPCO



BPCO e Comorbidità
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PUNTI CHIAVE (2 di 2):

► L’osteoporosi, la depressione e l’ansia sono comorbidità frequenti e 
importanti nella BPCO, spesso sottodiagnosticate e sono associate 
con uno scarso stato di salute e una peggior prognosi.

► Il reflusso gastroesofageo (RGE) è associato con un maggior rischio 
di riacutizzazioni e con un peggior stato di salute.

► Quando la BPCO è inclusa in piano di cura della multimorbidità, 
l’attenzione dovrebbe essere diretta verso l’assicurazione di un 
trattamento semplice e verso la minimizzazione della politerapia
farmacologica



BPCO e Comorbidità
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Alcune comuni comorbidità che sopravvengono in 
pazienti con BPCO con malattia stabile includono: 

►Patologie Cardiovascolari (CVD)
► Insufficienza cardiaca
►Cardiopatia ischemica (IHD) 
►Aritmie
►Patologie vascolari periferiche
► Ipertensione
►Osteoporosi
►Ansia e Depressione
►BPCO e tumore del polmone
►Sindromi metaboliche e Diabete
►Reflusso Gastro-Esofageo (RGE) 
►Bronchiectasie
►Apnee ostruttive del sonno



P. Palange

Thanks
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