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HISTORY

Male, 61, BMI 24 Kg/m2 , ex-smoker since 3 years 
(35 pk/yr), retired, no occupational exposure,  

formerly officer of the Airforce

Intense physical activity until 3 years ago

His father died of acute myocardial infaction

Hypothyrodiism, treated with levotiroxine

Arterial hypertension, treated with ARB

Chronic Heart Failure



• Daily cough and sputum (small) + dyspnea
mMRC 2 since 3 years, diagnosed as chronic

bronchitis

• Treated with prn albuterol, acetylcysteine,  
mucolitic, low dose aspirin, ARB, levotiroxine

• Admitted to hospital because of rapid worsening
of respiratory symptoms, particuarly dyspnea. 

No purulence

• Lost 3 Kg in the last few months

HISTORY



10

CAT : 11 ptt

mMRC: 2 ptt

Exacerbationsi: 3/yr

Hospitalization: 1

Global Strategy for Diagnosis, Management and Prevention of COPD

Manage Stable COPD: Pharmacologic Therapy



BP: 120/80 mmHg

HR: 76 beats/min

RR: 17/min

SaO2: 96% air

Timpanic percussion, no ronchi no crackles

CLINICAL DATA



• GOLD 3

• Mild BD reversibility ( FEV1 +22%/+300 mL)

SPIROMETRY AT ADMISSION



MARKED  HYPERINFLATION

BODY PLETHYSMOGRAPH



CARBON MONOXIDE DIFFUSING 

CAPACITY (DLCO)



pH: 7.44

PaO2: 65 mmHg

PaCO2: 36 mmHg

HCO3-: 23,1 mmol

SaO2: 95%

ARTERIAL BLOOD GASES



• SaO2 pre:    95%  

• SaO2 post:   85%

• PA pre 140/85 mm Hg

• PA post    150/80 mm Hg

• FC pre 70/min

• FC post     88/min

• Meters:     250

•Meters:   ≥350 Good

• 250–349 Mild impairment

• 150–249 Moderate

• ≤149 Severe 

SIX MINUTE WALKING TEST (6MWT)



ECHOCARDIOGRAM

• LA: slight enlargement

• LV: normal cavitiy; slight 
concentric hypertrophy

• RH: OK

• Tricuspid valve: moderate 
insufficiency

• PaP: 40-45 mmHg

• EF: 60%



HRCT













a)CHRONIC BRONCHITIS

b)COPD GOLD D? 

c)COPD + ASTHMA ?

d)CHRONIC MULTIMORBIDITY ?

QUESTION



• Salmeterol/fluticasone propionate 50/500 1 bid +

• Tiotropium 18 ug 1 OD

• Aspirin 75 mg 1 tablet OD

• Valsartan 160 mg 1 cp al mattino

• O2 1 L/min during exercise

• No rehabilitation

REALITY: patient was being

treated with



Panlobular emphysema, > right lung,

scar in the apical portion of the LLL

HRCT



• Male, 88 year

•Moderate dyspnea on exercise

•No chronic bronchitis

• No occupational exposure 

• Ex-smoker (20 p/y). 

•Diagnosis of COPD 6 months ago in conjunction with 

an AECOP requiring hospitalization

•No regular inhalation treatment

C.R. 20 October 2015

CLINICAL HISTORYCLINICAL HISTORYCLINICAL HISTORYCLINICAL HISTORY----2222



Since 1 year:

• Moderate progressive dyspnoea on exercise (mMRC2)

• Dyspnea in the early morning

• Occasional cough, no purulent sputum

• 1 diagnosed and treated as AECOPD 6 months ago

(oxygen, bronchodilators, steroids, antibiotics)

• Negative blood tests and CxR on that occasion

• Reduced vescicular murmur, in/espiratory ronchi, 
bilateral basal in/espiratory crackles

C.R. 20 October 2015



SPIROMETRY

• FEV1:   1.37 L (50% predicted)

• Post-BD FEV1=1.40 L (+2%)

• FVC:   2.05 L 54% predicted)

• FEV1/FVC:   68 %

• RV:   2.95 L (104 % predicted)

• RV/TLC:    59 % 

• 6MWT: 420 m, SaO2 97%-92%

C.R. 20 October 2015



COMORBIDITIES

• Obesity (BMI=36)

• Diabetes

• Arterial hypertension

• Dyslipidemia

• Atrial fibrillation

• Heart failure with increased PaP (55mmHg)

• Benign Prostatic Hypertrophy



TREATMENT

• Metformin

• Olmesartan Medoximil

• Larcanedipin

• Carvedilol

• Finasteride

• Silodosin

• Warfain



•Tiotropium 2.5 ug 2 inhalation in the evening

•Rehabilitation, including weight reduction

•Confirmed ongoing treatment of comorbidities

•Weekly telephone contact

• Haematochemical exams + chest X ray

• Clinical control at 1 month

CONCLUSIONS AND RECOMMENDATIONS 

AT FIRST VISIT 



QUESTIONS

•Is dyspnea due to COPD, heart failure, obesity, 
combination?

• Should a respiratory treatment be considered?

•Should tiotropium be used as first choice?

•Because of recent hospitalization, should we consider 
FF/VI as first choice?

•Should we consider FF/VI as add-on at follow up only once 
we have verified that LAMA is not sufficient?

•Should we consider LABA/LAMA instead?



�COPD as pulmonary component of chronic 

multimorbidity in the elderly

�COPD and chronic heart diseases

�Complexity of acute exacerbations

�Management of COPD and chronic multimorbidity

�Future therapies for COPD and multimorbidity
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GLOBAL STRATEGY FOR DIAGNOSIS, MANAGEMENT AND 
PREVENTION OF COPD

DEFINITION OF COPD 2011

COPD, a common preventable and treatable 
disease, is characterized by persistent airflow 

limitation that is usually progressive
and associated with an enhanced chronic 

inflammatory response in the airways
and the lung to cigarette smoking

Exacerbations and comorbidities contribute
to the overall severity in individual patients.



PATHOGENESIS OF COPD

Cigarette smoke
or air pollutant

Alveolar 
macrophage

Neutrophil

?
CD8+ T-cell

Alveolar wall destruction

EMPHYSEMA

Inflammatory cytokines
(IL-8, LTB4)

CXCL-10

CXCR3

Adapted from PJ Barnes, 2000; Fabbri, Sinigaglia, Papi, Saetta 2002; Cosio, Saetta and Cosio 2012Adapted from PJ Barnes, 2000; Fabbri, Sinigaglia, Papi, Saetta 2002; Cosio, Saetta and Cosio 2012Adapted from PJ Barnes, 2000; Fabbri, Sinigaglia, Papi, Saetta 2002; Cosio, Saetta and Cosio 2012Adapted from PJ Barnes, 2000; Fabbri, Sinigaglia, Papi, Saetta 2002; Cosio, Saetta and Cosio 2012

Mucus hypersecretion

BRONCHIOLITIS

Proteases



LEADING CAUSES OF DEATH IN U.S.

1. Myocardial
Infarction

2. Cancer

3. Cerebrovascular
Diseases

4. COPD

Cigarette Related 
Diseases
Leading Causes of 
Death Worldwide 2010



GLOBAL STRATEGY FOR DIAGNOSIS, MANAGEMENT AND PREVENTION 
OF COPD

DEFINITION OF COPD 2011

COPD, a common preventable and treatable 
disease, is characterized by persistent airflow 

limitation that is usually progressive and associated 
with an enhanced chronic inflammatory
response in the airways and the lung

to noxious particles or gases

Exacerbations and comorbidities contribute
to the overall severity in individual patients



FREQUENCIES OF OBJECTIFIED 
COMORBIDITIES

VanfleterenVanfleterenVanfleterenVanfleteren L.E.G.W., et al. AJRCCM L.E.G.W., et al. AJRCCM L.E.G.W., et al. AJRCCM L.E.G.W., et al. AJRCCM 2013 Apr;187(7):7282013 Apr;187(7):7282013 Apr;187(7):7282013 Apr;187(7):728----35.35.35.35.



VanfleterenVanfleterenVanfleterenVanfleteren LEGW et al. AJRCCM LEGW et al. AJRCCM LEGW et al. AJRCCM LEGW et al. AJRCCM 2013 Apr;187(7):7282013 Apr;187(7):7282013 Apr;187(7):7282013 Apr;187(7):728----35353535

FROM COMORBIDITIES TO 
MULTIMORBIDITY



CourtesyCourtesyCourtesyCourtesy of K.F. of K.F. of K.F. of K.F. RabeRabeRabeRabe, 2014, 2014, 2014, 2014

SIMULTANEOUS DEVELOPMENT OF 
CHRONIC DISEASES



COPD AS THE PULMONARY 
COMPONENT OF MULTIMORBIDITY

Fabbri LM, Luppi F, Beghe B, and  Rabe KF Fabbri LM, Luppi F, Beghe B, and  Rabe KF Fabbri LM, Luppi F, Beghe B, and  Rabe KF Fabbri LM, Luppi F, Beghe B, and  Rabe KF ---- Eur Respir J 2008;31:204Eur Respir J 2008;31:204Eur Respir J 2008;31:204Eur Respir J 2008;31:204----212212212212



TEMPORAL DISEASE TRAJECTORIES CONDENSED 
FROM POPULATION-WIDE REGISTRY DATA 

COVERING 6.2 (ALL) DANISH

Chronic obstructive 
pulmonary disease (COPD) is 

central to disease 
progression and hence 

important to diagnose early to 
< future risk 

Trajectory analyses may be
useful for predicting and 

preventing
future diseases of individual 

patients

Jensen  AB et al, Nature Communications, Jensen  AB et al, Nature Communications, Jensen  AB et al, Nature Communications, Jensen  AB et al, Nature Communications, Published 24 Jun 2014Published 24 Jun 2014Published 24 Jun 2014Published 24 Jun 2014



5-yrs mortality

The present study analysed data from 20,296 subjects aged >45 yrs at baseline in the 
Atherosclerosis Risk in Communities Study (ARIC) and the Cardiovascular Health Study

PREVALENCE AND OUTCOMES OF DIABETES 
HYPERTENSION AND CARDIOVASCULAR DISEASES 

IN COPD

Mannino et al, Eur Respir j 2008; 32: 962-969



COPD AS THE PULMONARY 
COMPONENT OF MULTIMORBIDITY

Fabbri LM, Luppi F, Beghe B, and  Rabe KF Fabbri LM, Luppi F, Beghe B, and  Rabe KF Fabbri LM, Luppi F, Beghe B, and  Rabe KF Fabbri LM, Luppi F, Beghe B, and  Rabe KF ---- Eur Respir J 2008;31:204Eur Respir J 2008;31:204Eur Respir J 2008;31:204Eur Respir J 2008;31:204----212212212212



�COPD as pulmonary component of chronic 

multimorbidity in the elderly

�COPD and chronic heart diseases

�Complexity of acute exacerbations

�Management of COPD and chronic multimorbidity

�Future therapies for COPD and multimorbidity



CARDIOVASCULAR MORTALITY IN COPD

For every 10% decrease in FEV1, 
cardiovascular  mortality increases by 

approximately 28% and non-fatal coronary 
event increases by approximately 20% in 

mild to moderate COPD

Sin DD et al. Proc Am Thorac Soc 2005;2:8Sin DD et al. Proc Am Thorac Soc 2005;2:8Sin DD et al. Proc Am Thorac Soc 2005;2:8Sin DD et al. Proc Am Thorac Soc 2005;2:8----11111111



Hofmasnn and Frantz. Eur Heart J 2014; 35: 314Hofmasnn and Frantz. Eur Heart J 2014; 35: 314Hofmasnn and Frantz. Eur Heart J 2014; 35: 314Hofmasnn and Frantz. Eur Heart J 2014; 35: 314----5555.

HEART FAILURE AS A SYSTEMIC DISEASE

� Myocardial infarction causes the 
release of inflammatory cells 
from the spleen and bone 
marrow and their myocardial 
infiltration

� This leads to an accumulation of 
monocytes in the heart, 
predominantly located in the 
infarct border zone, and a 
decrease of monocytes in the 
spleen and bone marrow

� This may be mediated by 
activation of the sympathetic 
nervous system, angiotensin II, 
and/ or cytokine release.



COPD vs CHRONIC HEART FAILURE

� Up to 1\5 of elderly pts. with COPD have CHF

� Up to 1\3 of elderly pts. with CHF have COPD

14 million
Americans have 

and 
5 million have

The risk ratio of developing HF
in COPD pts is 4.5

The rate-adjusted hospital 
prevalence of CHF is 3 times 
greater among pts. discharged 
with a diagnosis of COPD 
compared with patients 
discharged without mention of 
COPD

PadelettiPadelettiPadelettiPadeletti----LeJemtelLeJemtelLeJemtelLeJemtel et al. Int. J Cardiology, 2008et al. Int. J Cardiology, 2008et al. Int. J Cardiology, 2008et al. Int. J Cardiology, 2008

COPD

CHF



COPD only:
194 (48%)

no CHF, no COPD: 
128 (32)%

405 elderly with a diagnosis
of COPD, but no CHF by GPs

Echo + spiro
reassessment

CHF only:
33 (8%)

COPD + CHF:
50 (12%)

Rutten Rutten Rutten Rutten FHFHFHFH et al, et al, et al, et al, EurEurEurEur HeartHeartHeartHeart J 2005J 2005J 2005J 2005

UNRECOGNIZED CHRONIC HEART FAILURE IN 
ELDERLY   PATIENTS WITH STABLE COPD



CHF patients

66%66%

34%

Beghé B et al. Beghé B et al. Beghé B et al. Beghé B et al. PlosOnePlosOnePlosOnePlosOne 2013 Nov 11;82013 Nov 11;82013 Nov 11;82013 Nov 11;8

ECHOCARDIOGRAPHY, SPIROMETRY, AND SYSTEMIC ACUTE-
PHASE INFLAMMATORY PROTEINS IN SMOKERS WITH COPD

OR CHF: AN OBSERVATIONAL STUDY

Only 10 of 42 (<25%) pts. with both CHF and COPD
were aware of airflow limitation and properly treated
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Franssen et al, Eur Heart J 2015, in preparationFranssen et al, Eur Heart J 2015, in preparationFranssen et al, Eur Heart J 2015, in preparationFranssen et al, Eur Heart J 2015, in preparation

LUNG FUNCTION ABNORMALITIES IN PATIENTS
WITH ISCHEMIC HEART DISEASES

Recruited

n = 3,103

Completed 
examinations

n = 3,056

Spirometry
conducted

n = 3,036

Evaluable 
population

n = 2,730

Spirometry not passing
quality control

n = 201

No post-bronchodilator 
FVC

n = 105

No spirometry performed

n = 20

Not fulfilling > 1 inclusion/
exclusion criteria

n = 47



LUNG FUNCTION ABNORMALITIES IN 
PATIENTS WITH ISCHEMIC HEART DISEASES

Franssen et al, Eur Heart J 2015, submittedFranssen et al, Eur Heart J 2015, submittedFranssen et al, Eur Heart J 2015, submittedFranssen et al, Eur Heart J 2015, submitted



Campo G. et al. Campo G. et al. Campo G. et al. Campo G. et al. Chest 2013;144:750Chest 2013;144:750Chest 2013;144:750Chest 2013;144:750----7777

IMPACT OF COPD ON LONG-TERM OUTCOME 
AFTER STEMI RECEIVING PRIMARY PCI

As compared to patients without COPD, patients with STEMI
and concomitant COPD are at greater risk for 

� death (25% vs 16.5%)

� hospital readmissions due to cardiovascular causes (recurrent MI,
HF and bleedings)



RISK OF MYOCARDIAL INFARCTION (MI) AND DEATH FOLLOWING 
MI IN PEOPLE WITH COPD: 

a systematic review and meta-analysis

Rothnie KJ, et al. BMJ Open 2015;5:e007824

COPD is associated with increased risk of MI

> risk of MI is during AECOPD

No > hospital mortality in COPD patients with MI

> longer term mortality in COPD patients with MI



�COPD as pulmonary component of chronic 

multimorbidity in the elderly

�COPD and chronic heart diseases

�Complexity of acute exacerbations

�Management of COPD and chronic multimorbidity

�Future therapies for COPD and multimorbidity
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EXACERBATIONS OF RESPIRATORY SYMPTOMS IN 
PATIENTS WITH COPD MAY NOT BE EXACERBATIONS 

OF COPD

Beghé B, Verduri A, Roca M and Fabbri LM. Beghé B, Verduri A, Roca M and Fabbri LM. Beghé B, Verduri A, Roca M and Fabbri LM. Beghé B, Verduri A, Roca M and Fabbri LM. EurEurEurEur RespirRespirRespirRespir J 2013; 41: 993J 2013; 41: 993J 2013; 41: 993J 2013; 41: 993----5555
Roca M, Verduri A, Clini Roca M, Verduri A, Clini Roca M, Verduri A, Clini Roca M, Verduri A, Clini EMEMEMEM, Fabbri LM and Beghé B. , Fabbri LM and Beghé B. , Fabbri LM and Beghé B. , Fabbri LM and Beghé B. EurEurEurEur J J J J ClinClinClinClin InvestInvestInvestInvest, 2013;43:510 , 2013;43:510 , 2013;43:510 , 2013;43:510 



7

7

6

4

54

55

56

McAllister et al. Eur Respir J 2012; 3:1097McAllister et al. Eur Respir J 2012; 3:1097McAllister et al. Eur Respir J 2012; 3:1097McAllister et al. Eur Respir J 2012; 3:1097----103103103103

BIOCHEMICAL MARKERS OF CARDIAC DYSFUNCTION 
PREDICT MORTALITY IN ACUTE EXACERBATIONS OF 

COPD

> troponin Chest pain

ECG changes
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FIRST CHOICE

Global Strategy for Diagnosis, Management and Prevention of COPD

Manage Stable COPD: Pharmacologic Therapy

ICS + LABA

or

LAMA

ICS + LABA

or/and 

LAMA

SAMA prn

or 

SABA prn

LABA 

or 

LAMA

C D

A B

GOLD 4
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CLINICAL AND RADIOLOGIC DISEASE IN CLINICAL AND RADIOLOGIC DISEASE IN CLINICAL AND RADIOLOGIC DISEASE IN CLINICAL AND RADIOLOGIC DISEASE IN 
SMOKERS WITH NORMAL SPIROMETRYSMOKERS WITH NORMAL SPIROMETRYSMOKERS WITH NORMAL SPIROMETRYSMOKERS WITH NORMAL SPIROMETRY

Regan EA, et al. Regan EA, et al. Regan EA, et al. Regan EA, et al. JAMA Intern Med. 2015 Sep 1;175(9):1539JAMA Intern Med. 2015 Sep 1;175(9):1539JAMA Intern Med. 2015 Sep 1;175(9):1539JAMA Intern Med. 2015 Sep 1;175(9):1539----49494949

Lung disease and impairments Lung disease and impairments Lung disease and impairments Lung disease and impairments 
were common in smokerswere common in smokerswere common in smokerswere common in smokers
without spirometric COPDwithout spirometric COPDwithout spirometric COPDwithout spirometric COPD

Based on these results, we project Based on these results, we project Based on these results, we project Based on these results, we project 
that there are 35 million smokers >  that there are 35 million smokers >  that there are 35 million smokers >  that there are 35 million smokers >  
55 years in the USA who may have 55 years in the USA who may have 55 years in the USA who may have 55 years in the USA who may have 

unrecognized diseaseunrecognized diseaseunrecognized diseaseunrecognized disease

The effect of chronic smoking on The effect of chronic smoking on The effect of chronic smoking on The effect of chronic smoking on 
the lungs and the individual is the lungs and the individual is the lungs and the individual is the lungs and the individual is 

substantially underestimated when substantially underestimated when substantially underestimated when substantially underestimated when 
using spirometry alone.using spirometry alone.using spirometry alone.using spirometry alone.



CLINICAL SIGNIFICANCE OF SYMPTOMS IN CLINICAL SIGNIFICANCE OF SYMPTOMS IN CLINICAL SIGNIFICANCE OF SYMPTOMS IN CLINICAL SIGNIFICANCE OF SYMPTOMS IN 
SMOKERS WITH PRESERVED SPIROMETRYSMOKERS WITH PRESERVED SPIROMETRYSMOKERS WITH PRESERVED SPIROMETRYSMOKERS WITH PRESERVED SPIROMETRY

Woodruff et al. Woodruff et al. Woodruff et al. Woodruff et al. N Engl J Med  2015, Sep, in pressN Engl J Med  2015, Sep, in pressN Engl J Med  2015, Sep, in pressN Engl J Med  2015, Sep, in press

Smokers with symptoms Smokers with symptoms Smokers with symptoms Smokers with symptoms 
despite preserved FEV1/FVC despite preserved FEV1/FVC despite preserved FEV1/FVC despite preserved FEV1/FVC 

have more frequent have more frequent have more frequent have more frequent 
respiratory exacerbations, respiratory exacerbations, respiratory exacerbations, respiratory exacerbations, 

activity limitations and activity limitations and activity limitations and activity limitations and 
evidence of airway disease evidence of airway disease evidence of airway disease evidence of airway disease 
and are currently using a and are currently using a and are currently using a and are currently using a 

range of respiratory range of respiratory range of respiratory range of respiratory 
medications without any medications without any medications without any medications without any 

evidence baseevidence baseevidence baseevidence base



IS TIME TO MOVE BEYOND THE “O” 
IN COPD?

Mannino DM and Make BJ. Eur Respir Med 2015, in press

Central to COPD guidelines is the use of spirometry, Central to COPD guidelines is the use of spirometry, Central to COPD guidelines is the use of spirometry, Central to COPD guidelines is the use of spirometry, 
a measurement of ventilatory function, without a measurement of ventilatory function, without a measurement of ventilatory function, without a measurement of ventilatory function, without 

considering other factors that lead to the development considering other factors that lead to the development considering other factors that lead to the development considering other factors that lead to the development 
and progression of COPDand progression of COPDand progression of COPDand progression of COPD

We believe that a growing body of evidence suggests We believe that a growing body of evidence suggests We believe that a growing body of evidence suggests We believe that a growing body of evidence suggests 
that airflow limitation alone is insufficient to convey that airflow limitation alone is insufficient to convey that airflow limitation alone is insufficient to convey that airflow limitation alone is insufficient to convey 

the full burden of pathophysiology in early lung the full burden of pathophysiology in early lung the full burden of pathophysiology in early lung the full burden of pathophysiology in early lung 
diseasediseasediseasedisease



achieving reducing

defined by defined by

GOALS OF COPD MANAGEMENT

www. goldcopd.org 201www. goldcopd.org 201www. goldcopd.org 201www. goldcopd.org 2015555

Current Control Future Risk

Overall COPD Control

Symptoms Reliever use

Activity
Lung 

function

Exacerbations Mortality

Progression
of the 

disease

Medication 
adverse effects



COPD EXACERBATIONS: PREVENTION

�Smoking cessation

�Consider Pulmonary rehabilitation

�Vaccination (influenza, pneumococcal)

�Consider Long-term oxygen therapy

�Pharmacotherapy



FIRST CHOICE

Global Strategy for Diagnosis, Management and Prevention of COPD

Manage Stable COPD: Pharmacologic Therapy

ICS + LABA

or

LAMA

ICS + LABA

or/and 

LAMA

SAMA prn

or 

SABA prn

LABA 

or 

LAMA
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PLACEBO SALMETEROL FLUTICASONESALMETEROL
FLUTICASONE

* p< 0.001 vs Plc,
† p=0.002 vs SAL,
# p=0.024 vs FP

*†#
* *

0.85
0.930.97
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Rate of Exacerbations

0

0.5

1

Calverley PMA et al, N Engl J Med. 356(8): 775-89.



ONCE-DAILY INHALED FLUTICASONE FUROATE AND VILANTEROL
VERSUS VILANTEROL ONLY FOR PREVENTION OF EXACERBATIONS OF 

COPD: TWO REPLICATE DOUBLE-BLIND, PARALLEL-GROUP, 
RANDOMISED CONTROLLED TRIALS

Drasfield MT, et al. The Lancet Respiratory Medicine, 2013;1(3):210-223

In COPD patients with a history of 
exacerbation, fluticasone furoate/vilanterol

combination:

1. decreased rate of moderate and severe 
exacerbations

2. a increased the risk of pneumonia
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� In the INSPIRE study, rates of ‘All exacerbations’ at 2 years were similar 
between tiotropium and salmeterol/fluticasone treatment groups

Tiotropium 18 µg o.d. (n=665)

Salmeterol/fluticasone 50/500 µg 
b.i.d. (n=658)

p=ns

p=0.028

p=0.039

2.0

All exacerbations Exacerbations requiring

antibiotics

Exacerbations requiring

systemic corticosteroids

R
a

te
 p

e
r 

y
e

a
r

Reference. Wedzicha JA. Am J Crit Care Med 

2008.

b.i.d., twice daily; ICS, inhaled corticosteroid; LABA, long-acting β2-

agonist; LAMA, long-acting muscarinic antagonist; o.d., once daily.

1.5

1.0

0.5

0

Limited evidence for reduction in exacerbation 
rate with salmeterol/fluticasone vs tiotropium
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PDE4 inhibition

ROFLUMILAST IN CLINICAL PRACTICE

Clinical benefits

� Roflumilast is an anti-inflammatory
drug and not a bronchodilator

� In patients with severe COPD
with chronic bronchitis and increased
risk of exacerbations it

– reduces exacerbations

– improves lung function

� Add-on to bronchodilatory maintenance
treatment with additive effects

Calverley, et al.Calverley, et al.Calverley, et al.Calverley, et al. Lancet 2009; 374:685Lancet 2009; 374:685Lancet 2009; 374:685Lancet 2009; 374:685––––9999
Fabbri, et al. Fabbri, et al. Fabbri, et al. Fabbri, et al. Lancet 2009; 374:695Lancet 2009; 374:695Lancet 2009; 374:695Lancet 2009; 374:695––––703703703703

Martinez FJ et al. Lancet 2015; Martinez FJ et al. Lancet 2015; Martinez FJ et al. Lancet 2015; Martinez FJ et al. Lancet 2015; 385: 857385: 857385: 857385: 857----66666666
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Calverley PMA et al, NEJM 2007; 356:775-78



TORCH: main objectives

Primary objective

– The effect of SFC 50/500 µg vs placebo on 
all-cause mortality over 3 years in patients with 
moderate-to-severe COPD

Secondary objectives

– The effect of SFC 50/500 µg on the rate of moderate 
and severe exacerbations

– The effect of SFC 50/500 µg on health status 
(SGRQ)

– The effect of SFC 50/500 µg on lung function decline

Calverley PMA et al, N Engl J Med. 356(8): 775-89.



SFC 50/500 µg bd (n=1533)

TORCH: study design (6,000 COPD patients)

SAL 50 µg bd (n=1521)

Placebo (n= 1524)

3-year study duration

2 week 
run-in

FP 500 µg bd (n=1534)

Calverley PMA et al, N Engl J Med. 356(8): 775-89.



Primary analysis: all-cause 

mortality at 3 years

Vertical bars are standard errors

1524
1533

1464
1487

1399
1426

1293   Plc
1339  SFC

Number
alive

0

2

4

6

8

10

12

14

16

18

0 12 24 36 48 60 72 84 96 108 120 132 144 156
Time to death (weeks)

Probability of death (%)

FSC        12.6%

Placebo 15.2%

HR 0.825, p=0.052
17.5% risk reduction

2.6% 
absolute reduction

Calverley PMA et al, N Engl J Med. 356(8): 775-89.



Primary analysis: All-cause mortality at 3 years

Placebo
(n = 1,524)

SALM/FP
(n = 1,533)

15.2 12.6

SPARCL stats?

Probability of death by 3 years (%)*

*Kaplan-Meier estimate, stratified by smoking status

**Taking the interim analyses into account;
†Adjusted to a significance level of 0.05

Adjusted† 0.825 (0.681, 1.002) 0.052 0.050

Unadjusted 0.820 (0.677, 0.993) 0.041 0.040

Compare
to sig
level

p95% CIHR

**

Calverley PMA et al, N Engl J Med. 356(8): 775-89.



Cause of death
on treatment (adjudicated by CEC)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

Cardio-
vascular

Pulmonary Cancer Other Unknown

Deaths (%)

Placebo SFC

Calverley PMA et al, N Engl J Med. 356(8): 775-89.



COMBINATION LABA AND ICS COMPARED WITH 
LABA ALONE IN OLDER ADULTS WITH CHRONIC 

OBSTRUCTIVE PULMONARY DISEASE

Gershon A et al, JAMA 2014; 312: 1114-21 

As compared to LABA alone, 
LABA/ICS combination therapy 

was associated with a significantly 
lower risk of the composite 
outcome of death or COPD 

hospitalization
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COMBINATION LABA AND ICS COMPARED WITH 
LABA ALONE IN OLDER ADULTS WITH CHRONIC 

OBSTRUCTIVE PULMONARY DISEASE

Gershon A et al, JAMA 2014; 312: 1114-21 

Among older adults with COPD, particularly 
those with asthma and those not receiving 
a LAMA, LABA/ICS combination therapy 
was associated with a significantly lower 
risk of the composite outcome of death or 

COPD hospitalization



THE STUDY TO UNDERSTAND MORTALITY AND MORBIDITY 
IN COPD (SUMMIT) STUDY PROTOCOL

Vestbo J et al. Eur Respir J. 2012 Sep 27

•16,000 patients with moderate COPD, OD
•FF/VI (100/25 mcg)

•FF (100 mcg)
•VI (25 mcg)

•Placebo

Power: FF/VI vs placebo

Primary outcome : mortality

Secondary outcomes:
•decline FEV1

•composite cardiovascular endpoint



THE STUDY TO UNDERSTAND MORTALITY AND 
MORBIDITY IN COPD (SUMMIT) STUDY

SUMMIT is a landmark study investigating the effect of inhaled medications on 
mortality in patients with COPD and CVD or CV risk

SUMMIT is one of the largest studies ever conducted in COPD and it is the first time 
that survival has been studied in this under-researched co-morbid patient 

population

Estimates of CVD prevalence in the population with COPD vary widely from 28-70% 
due to different definitions of CVD & differences in study design/setting

48% of COPD patients had CVD/CV risk as defined by the SUMMIT inclusion criteria 
in a prospective European study

In patients with COPD and CVD medical and total healthcare costs are 2.5 times 
higher when compared with the patients with COPD alone



Participants

• 40–80 years

• COPD with moderate airflow 
limitation: FEV1 ≥50–≤70% 
predicted normal 

• FEV1/FVC ≤0.70 

• ≥10 pack-years 
smoking history

• History of CVD or at 
increased risk of CVD

• mMRC dyspnoea score ≥2

VI 25 µg OD 

Placebo

Double-blind treatment period (mean 2 years)†

Up to 4 years†Week 0Day -4/10

R

n=16,485

FF/VI 100/25 µg OD 

FF 100 µg OD 

All arms on a background of allowed medications

THE STUDY TO UNDERSTAND MORTALITY AND 
MORBIDITY IN COPD (SUMMIT) STUDY

Vestbo J et al, Press Conference 8 September 2015

Vestbo J et al. Eur Respir J. 2012 Sep 27



THE STUDY TO UNDERSTAND MORTALITY AND MORBIDITY IN COPD 
(SUMMIT) STUDY PROTOCOL

MORTALITY AND SECONDARY ENDPOINTS

Vestbo J et al, Press Release 2015 Sep 8

For the primary endpoint of the study, the risk of dying on 
FF/VI 100/25mcg was 12.2% lower than on placebo* over the study

period, which was NOT statistically significant (p=0.137)

For the first of two secondary endpoints, FF/VI 100/25mcg 
reduced the rate of lung function decline (as measured by forced 

expiratory volume in one second, 'FEV1') by 8mL per year compared 
with placebo (p=0.019). As the primary endpoint was not met, 

statistical significance cannot be inferred from this result

For the other secondary endpoint, the risk of experiencing an 

on-treatment cardiovascular (CV) event (CV death, myocardial 
infarction, stroke, unstable angina and transient ischemic attack 

[TIA]) at any time was 7.4% lower in patients taking FF/VI 100/25mcg 
which was NOT statistically significant (p=0.475)



CONCLUSIONS/OPEN QUESTIONS

- Increased CV risk in COPD

- No effect of current treatment of COPD on mortality

- Importance of statistics on the primary outcomes

- Strength of evidence for primary (mortality)

vs secondary outcomes (exacerbations, QoL, FEV)

- Relevance of adverse effects (pneumonia)

- Weight of evidence for guidelines

Calverley PMA et al, N Engl J Med. 356(8): 775-89
Vestbo J et al, Press Conference 8 September 2015
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Fabbri, Beghe, Luppi and Rabe, Eur Respir J 2008;31:204Fabbri, Beghe, Luppi and Rabe, Eur Respir J 2008;31:204Fabbri, Beghe, Luppi and Rabe, Eur Respir J 2008;31:204Fabbri, Beghe, Luppi and Rabe, Eur Respir J 2008;31:204----212212212212

COMPLEX CHRONIC CO-MORBIDITIES OF COPD



GOAL OF COPD MANAGEMENT

PostmaPostmaPostmaPostma et al. et al. et al. et al. PrimPrimPrimPrim Care Care Care Care RespirRespirRespirRespir J 2011J 2011J 2011J 2011



Mancini Mancini Mancini Mancini JBJBJBJB et al. J et al. J et al. J et al. J AmAmAmAm CollCollCollColl CardiolCardiolCardiolCardiol 2006;47(12):25542006;47(12):25542006;47(12):25542006;47(12):2554----60 60 60 60 

REDUCTION OF MORBIDITY AND MORTALITY BY 
STATINS, ACE INHIBITORS, AND ARBS IN PATIENTS 

WITH COPD

These agents may have dual 
cardiopulmonary protective 

properties, thereby substantially 
altering prognosis of patients with 

COPD

These findings need confirmation in 
randomized clinical trials



BRONCOPNEUMOPATIA CRONICA OSTRUTTIVA (BPCO): da 
malattia broncopolmonare a componente broncopolmonare 

della multimorbidità cronica

Leonardo M. Fabbri, MD, FERS
Clinica di Malattie dell’Apparato Respiratorio

Università degli Studi di Modena e Reggio Emilia
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�COPD as pulmonary component of chronic 

multimorbidity in the elderly

�COPD and chronic heart diseases

�Complexity of acute exacerbations

�Management of COPD and chronic multimorbidity

�Future therapies for COPD and multimorbidity

BRONCOPNEUMOPATIA CRONICA OSTRUTTIVA (BPCO):BRONCOPNEUMOPATIA CRONICA OSTRUTTIVA (BPCO):BRONCOPNEUMOPATIA CRONICA OSTRUTTIVA (BPCO):BRONCOPNEUMOPATIA CRONICA OSTRUTTIVA (BPCO):
da malattia broncopolmonare a componente broncopolmonareda malattia broncopolmonare a componente broncopolmonareda malattia broncopolmonare a componente broncopolmonareda malattia broncopolmonare a componente broncopolmonare

della multimorbidità cronica della multimorbidità cronica della multimorbidità cronica della multimorbidità cronica 
Leonardo M. Fabbri



COPD PHENOTYPES AND PERSONALIZED 
TREATMENT

�COPD and Heart Failure

�Eosinophilic COPD/ACOS

�COPD-bronchectasis



COPD vs CHF

� Up to 1\5 of elderly pts. with COPD have CHF

� Up to 1\3 of elderly pts. with CHF have COPD

14 million
Americans have 

and 
5 million have

The risk ratio of developing HF
in COPD pts is 4.5

The rate-adjusted hospital 
prevalence of CHF is 3 times 
greater among pts. discharged 
with a diagnosis of COPD 
compared with patients 
discharged without mention of 
COPD

PadelettiPadelettiPadelettiPadeletti----LeJemtel et al. Int. J Cardiology, 2008LeJemtel et al. Int. J Cardiology, 2008LeJemtel et al. Int. J Cardiology, 2008LeJemtel et al. Int. J Cardiology, 2008

COPD

CHF



McMurray McMurray McMurray McMurray JJVJJVJJVJJV et al N et al N et al N et al N EnglEnglEnglEngl J Med 2014; 371(11):993J Med 2014; 371(11):993J Med 2014; 371(11):993J Med 2014; 371(11):993----1004100410041004

ANGIOTENSIN–NEPRILYSIN INHIBITION VERSUS 
ENALAPRIL IN HEART FAILURE

We compared the angiotensin receptor–
neprilysin inhibitor LCZ696 with enalapril in 

patients who had heart failure with a reduced 
ejection fraction.

LCZ696 was superior to enalapril in reducing 
the risks of death and of hospitalization for 

heart failure



ANGIOTENSIN–NEPRILYSIN INHIBITION 
VERSUS ENALAPRIL IN HEART FAILURE

McAllister et al. Eur Respir J 2012; 3:1097McAllister et al. Eur Respir J 2012; 3:1097McAllister et al. Eur Respir J 2012; 3:1097McAllister et al. Eur Respir J 2012; 3:1097----103103103103



HEART FAILURE: THE SEARCH FOR NEW TARGETS

NATRIURETIC PEPTIDES

� promote vasodilatation and natriuresis

� inhibit abnormal growth, RAAS, vasopressin and the sympathetic
nervous system

� degraded by neutral endopeptidase (NEP), eg neprilysin

European Journal of Heart Failure (2013)15 , 1062European Journal of Heart Failure (2013)15 , 1062European Journal of Heart Failure (2013)15 , 1062European Journal of Heart Failure (2013)15 , 1062––––1073107310731073

BLOCKADE OF NATRIURETIC PEPTIDE BREAKDOWN

Novel therapeutic approach to increase natriuretic peptides



HEART FAILURE: THE BREAKING NEWS

Nature Reviews Cardiology 12, 73Nature Reviews Cardiology 12, 73Nature Reviews Cardiology 12, 73Nature Reviews Cardiology 12, 73––––75 (2015)75 (2015)75 (2015)75 (2015)



EXPRESSION OF  BRAIN NETRIURETIC PEPTIDE 
RECEPTORS (NPRS) IN HUMAN AIRWAYS

Matera et al, Br J Pharmacol 2011Matera et al, Br J Pharmacol 2011Matera et al, Br J Pharmacol 2011Matera et al, Br J Pharmacol 2011

NPR-A is localized in the airway 
epitelium, not in the airway smooth 

muscle cells 



Matera et al, Pulm Pharmacol Ther 2009Matera et al, Pulm Pharmacol Ther 2009Matera et al, Pulm Pharmacol Ther 2009Matera et al, Pulm Pharmacol Ther 2009

HUMAN AIRWAY SMOOTH MUSCLE RELAXING
EFFECT OF BRAIN NATRIURETIC PEPTIDE

Carbachol-induced contraction Histamine-induced contraction 



Increased levels of BNP may have 
beneficial effects not only in patients 
with chronic heart failure but also in 

patients with COPD



COPD PHENOTYPES AND PERSONALIZED 
TREATMENT

�COPD and Heart Failure

�Eosinophilic COPD/ACOS

�COPD-bronchectasis



BrightlingBrightlingBrightlingBrightling et al, Am J et al, Am J et al, Am J et al, Am J RespirRespirRespirRespir CritCritCritCrit Care Med. 2012 ;86:48Care Med. 2012 ;86:48Care Med. 2012 ;86:48Care Med. 2012 ;86:48

EOSINOPHILS TO DIRECT CORTICOSTEROID 
TREATMENT OF EXACERBATIONS OF CHRONIC 

OBSTRUCTIVE PULMONARY DISEASE

Corticosteroid 
therapy

> effective in COPD 
exacerbations associated 

with eosinophilia

< effective in COPD 
exacerbations without 

eosinophilia Placebo Placebo Placebo Placebo –––– no eosinophiliano eosinophiliano eosinophiliano eosinophilia
Steroid Steroid Steroid Steroid –––– eosinophiliaeosinophiliaeosinophiliaeosinophilia
Steroid Steroid Steroid Steroid –––– no eosinophiliano eosinophiliano eosinophiliano eosinophilia



ASTHMA-COPD OVERLAP 
SYNDROME (ACOS)

ACOS is characterized by persistent airflow 
limitation with several features usually 

associated with asthma and several features 
usually associated with COPD. ACOS is 

therefore
identified by the features that it shares

with both asthma and COPD

COPDCOPD
ACOS
∞ 30%

AsthmaAsthma



STEP 3STEP 3STEP 3STEP 3

STEP 4STEP 4STEP 4STEP 4

STEP 5STEP 5STEP 5STEP 5

LowLowLowLow----dose dose dose dose 
ICS/LABA*ICS/LABA*ICS/LABA*ICS/LABA*

Med/high Med/high Med/high Med/high 
ICS/LABAICS/LABAICS/LABAICS/LABA

Refer for Refer for Refer for Refer for 
addaddaddadd----on on on on 
treatment treatment treatment treatment 
e.g. e.g. e.g. e.g. 

antiantiantianti----lgE lgE lgE lgE 

MedMedMedMed----/high/high/high/high----dose dose dose dose 
ICSICSICSICS

LowLowLowLow----dose dose dose dose 
ICS+LTRAICS+LTRAICS+LTRAICS+LTRA
(or + (or + (or + (or + 

theophylline)*theophylline)*theophylline)*theophylline)*

HighHighHighHigh----dose dose dose dose 
ICS+LTRAICS+LTRAICS+LTRAICS+LTRA
(or + (or + (or + (or + 

theophylline*)theophylline*)theophylline*)theophylline*)

Add lowAdd lowAdd lowAdd low----dose dose dose dose 
OCSOCSOCSOCS

AsAsAsAs----needed SABA orneeded SABA orneeded SABA orneeded SABA or
lowlowlowlow----dose ICS/formoterol**dose ICS/formoterol**dose ICS/formoterol**dose ICS/formoterol**

Available at http://www.ginasthma.org/local/uploads/files/GINA_Report_2014.pdfAvailable at http://www.ginasthma.org/local/uploads/files/GINA_Report_2014.pdfAvailable at http://www.ginasthma.org/local/uploads/files/GINA_Report_2014.pdfAvailable at http://www.ginasthma.org/local/uploads/files/GINA_Report_2014.pdf

GINA STEP-WISE APPROACH TO PHARMACOLOGICAL
TREATMENT  (2015)

ACOS: Fulfills ATS/ERS Task
Force definition for  partially 
corticosteroid refractory asthma

Treat as for SEVERE ASTHMA

� LAMA

� Roflumilast?

� Omalizumab (anti-IgE)

� Thermoplasty

� Mepolizumab/other new biologicals



COPD PHENOTYPES AND PERSONALIZED 
TREATMENT

�COPD and Heart Failure

�Eosinophilic COPD/ACOS

�COPD-bronchectasis



Hurst JR et al, Hurst JR et al, Hurst JR et al, Hurst JR et al, Eur Respir J. 2015;45:310Eur Respir J. 2015;45:310Eur Respir J. 2015;45:310Eur Respir J. 2015;45:310----3333

COPD–BRONCHIECTASIS OVERLAP SYNDROME



Brill SE et al, Respir Res. 2015 Feb 7;16(1):16Brill SE et al, Respir Res. 2015 Feb 7;16(1):16Brill SE et al, Respir Res. 2015 Feb 7;16(1):16Brill SE et al, Respir Res. 2015 Feb 7;16(1):16

LUNG FUNCTION, SYMPTOMS AND INFLAMMATION 
DURING EXACERBATIONS OF NON-CYSTIC FIBROSIS 

BRONCHIECTASIS

Exacerbations of non-CF bronchiectasis
are inflammatory events, with worsened 

symptoms, lung function and health status, and 
a prolonged recovery period

Symptom diary cards, PEFR and CAT scores are 
responsive to changes at exacerbation and may 

be useful tools for their detection and 
monitoring



Hurst JR et al, Hurst JR et al, Hurst JR et al, Hurst JR et al, Eur Respir J. 2015;45:310Eur Respir J. 2015;45:310Eur Respir J. 2015;45:310Eur Respir J. 2015;45:310----3333

COPD–BRONCHIECTASIS OVERLAP SYNDROME
POSITION STATEMENT FROM THE BRONCH-UK CONSORTIUM

The overlap between chronic obstructive
pulmonary disease (COPD) and bronchiectasis

is a neglected area of research, and it is not 
covered by clinical guidelines 

Recommendations based on expert consensus

Through discussion of COPD–bronchiectasis 
overlap, we also aim to promote research in the 

area, driving improvements in patient care



�COPD as pulmonary component of chronic 

multimorbidity in the elderly

�COPD and chronic heart diseases

�Complexity of acute exacerbations

�Management of COPD and chronic multimorbidity

�Future therapies for COPD and multimorbidity
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