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Per il 2030 l’Organizzazione Mondiale della Sanita (OMS) stima che le quattro maggiori 

patologie respiratorie, potenzialmente fatali (polmonite, tubercolosi, cancro del polmone 

e BPCO) saranno responsabili di circa un quinto dei decessi totali, contro il dato di un 

sesto, registrato nel 2008. Nell’ambito della Sezione Europea dell’OMS, ci si aspetta una 

percentuale stabilizzata a circa un decimo della mortalita totale, con un incremento 

relativo a BPCO e cancro del polmone, bilanciato dalla diminuzione della quota dovuta 

alle infezioni del tratto respiratorio inferiore e alla tubercolosi







Studio TORCH: cause di morte a tre anni in 6112 pz 

con BPCO (FEV1<60%)

Calverley e Al. NEJM 2007



Lorcan P McGarvey  et al. - Thorax 2007;62:411–415

Only 40% of deaths were judged to be related to COPD.

Thus, rigorous investigation for comorbidities and management 

thereof could have been potentially lifesaving for the 60% of deaths 

that were related to other factors



Aging is an important known risk factors for most chronic 

diseases, however there is variability in the burden of 

chronic diseases affecting the old.

Understanding this variability is key to differentiating 

pathologic from successful or normal aging. 

The co-occurrence of chronic diseases is not a 

phenomenon of simple chance, but rather the 

expression of complex biological interactions between a 

susceptible individual and the cumulative effect of 

environmental exposures, differentially affecting body 

systems

AGING and COMORBILITY



Chronic Obstructive Pulmonary Disease (COPD) is a 

representative model of a disease to help discern 

pathologic from normal aging: COPD is a disease which 

affects millions of people, is the third leading cause of 

death worldwide, has a natural history that is relatively 

well understood and frequently occurs with 

comorbidities

COPD and COMORBILITY



Le convergenze parallele di invecchiamento e BPCO



Il complesso percorso che collega la BPCO e le sue 

principali comorbilità

Patel e Hurst, Expert Rev Respir Med 2011

Patel e Hurst, Expert Rev Respir Med 2011



Impatto clinico della comorbilità nei 

pazienti affetti da BPCO

• Diminuzione della qualità della vita

• Incremento nella frequenza di riacutizzazioni

• Incremento della mortalità

Smith MC and Wrobel JP. Intern J COPD; 2014. 871-888



Percentage of COPD subjects, smokers and nonsmokers

with cardiovascular comorbidities

Miller et al. - Respiratory Medicine (2013) 107, 1376-1384
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Percentage of COPD subjects with cardiovascular

comorbitities by GOLD stage of disease

Miller et al. - Respiratory Medicine (2013) 107, 1376-1384
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Models adjusted for age, sex, race, smoking status, education level, and body mass index 

Mannino DM et al.. ERJ 2008, 2:962–969
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Relationship between the risk of death and the 

number of comorbid diseases



Barnes PJ  Chronic Obstructive Pulmonary Disease: 

Effects beyond the Lungs.  2010
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Possible mechanisms of COPD–induced vascular 

dysfunction

Tomasz J. Guzik, Tomasz Grodzicki- Hypertension. 2014;63:444-446.



In a cohort of 1969 chronic obstructive pulmonary disease (COPD) patients and 

316 non-COPD controls, we applied a network-based analysis to explore the 

associations between multiple comorbidities





The resulting COPD 

comorbidity network had 

428, 357 or 265 linkages 

depending on the statistical 

threshold used ( p⩽0.01, 

p⩽0.001 or p⩽0.0001). 

There were more nodes and 

links in COPD compared with 

controls after adjusting for 

age, sex and number of 

subjects. 

COPD patients are affected 

by larger number of multiple 

interlinked morbidities 

which clustering pattern may 

suggest common 

pathobiological processes or 

be utilised for screening 

and/or therapeutic 

interventions



COPD Non-COPD



A key prerequisite for precision medicine is the 

estimation of disease progression from the 

current patient state. 

In a big data longitudinal study of the entire 

Danish population (6.2 million subjects), COPD 

was identified as a disease central to the 

progression of other chronic diseases



Jensen AB. Et al, Nature Communications, 2014

Follow-up di 15 anni

6.2 milioni di pazienti



Popolazione di studio: 27.617 >40 anni









• There were 1,294 patients (4.6%) with the diagnosis of COPD admitted to a 

hospital during the year preceding study enrolment and 107 (0.3%) in the non-

COPD cohort

• There were 5,247 deaths documented in the COPD cohort (19%) compared to 

2,911 in the non-COPD (11%) group, and the difference is statistically significant 

(p< 0.001).

• In a logistic regression model age, number of comorbidities and carrying the 

diagnosis of COPD were significantly correlated with an increased risk for death (p< 

0.001). 

• The odds ratio for 3-year mortality was:

– 2.75 (95% CI 2.66–2.84) for every 10 years of age increase, 

– 1.09 (95% CI 1.08–1.10) for every increment in the number of comorbidities

– 1.65 (95% CI 1.56–1.74) for carrying the diagnosis of COPD. 



• The process of aging is defined as the progressive decline in body function and 

homeostasis leading to an increasing vulnerability to disability, multimorbidity 

and death

• This study confirms the known increased vulnerability for comorbidities that 

comes with age, but emphasizes that carrying the diagnosis of COPD enhances 

this risk. 

• This study suggest the presence of early aging in patients with COPD; the 

diseases characteristically occurring in the elderly, the prevalence was higher in 

subjects with COPD compared with those without the disease.





Cardiovascular Disease in COPD- Mechanisms

Chest. 2013;143(3):798-807.



This longitudinal observational study we found that compared with smoker controls, an 

accelerated telomere shortening occurs in patients with COPD, even if they had shorter 

telomeres at baseline. Interestingly, the speed of shortening relates inversely to baseline

telomere length. However, the telomere length and its rate of shortening did not relate to 

clinical and lung function parameters and their change over time, making telomere length 

change an unlikely useful biomarker of

COPD progression.



General scheme describing the different steps of COPD/emphysema 

pathogenesis

Chilosi et al. - Translational Research 2013;162:156–173)



Strategia vincente

• Controllo dei fattori di rischio (FUMO e ATTIVITA’ FISICA)

• DIAGNOSI PRECOCE di BPCO

• FENOTIPIZZAZIONE del paziente 





Strategia vincente

• Controllo dei fattori di rischio (FUMO e ATTIVITA’ FISICA)

• DIAGNOSI PRECOCE

• FENOTIPIZZAZIONE del paziente 

• Trattamento adeguato ed appropriato rispetto al fenotipo, fin dalle fasi 
precoci della malattia

• L’obbiettivo è di ridurre il DECLINO FUNZIONALE (maggiore efficacia nel 
controllare il declino funzionale da parte dei farmaci, nelle fasi più precoci 
della BPCO) e prevenire le RIACUTIZZAZIONI



Ito, 2009
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Tantucci C, et al. Int J Chron Obstruct Pulmon Dis. 2012; 7: 95–99

Il declino funzionale è accelerato nei pazienti lievi-

moderati: la necessità di un trattamento precoce



Take Home Messages

• Controllo dei fattori di rischio (FUMO e ATTIVITA’ FISICA)

• DIAGNOSI PRECOCE

• FENOTIPIZZAZIONE del paziente 

• Trattamento adeguato ed appropriato rispetto al fenotipo, fin dalle fasi 
precoci della malattia

• L’obbiettivo è di ridurre il DECLINO FUNZIONALE (maggiore efficacia nel 
controllare il declino funzionale da parte dei farmaci, nelle fasi più precoci 
della BPCO) e prevenire le RIACUTIZZAZIONI

RIDURRE LA MORTALITA’



Vi ringrazio per l’attenzione


