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Each year in EU28 countries, lung diseases
cause two-thirds of a million deaths, and at

least 6 million hospital admissions, accounting
for over 43 million in-patient bed-days




ABITUDINEAL FUMO @B et

P H Y S I C 1 A N 8§







EUROPEAN LUNG
white book

Age-standardised
rate per 100 000

| B
B s00-1199
[[]eo0-ase
[]<s00
DND data

Figure 6 - Age-standardised admission rates for all respiratory conditions. The figure shows International

Short Hospital Mortality Tabulation [HMT] categories only [as these are covered by both data sources, giving a
wider comparable set of countries]. Combined rates are shown for asthma, COPD, bronchiectasis, acute lower
respiratory infections, pneumonia, lung cancer, tuberculosis and pulmonary vascular disease. Source: World Health
Organization Hospital Morbidity Database [October 2011 update] and Eurostat (March 2012 update).
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Deaths attributed to Worldwide WHO European Region
Ischaemic heart disease 7.3 million (12.8%) 2.40 million [24.7%)
Cerebrovascular disease 6.2 million [10.8%) 1.40 million (14.0%)
Lower respiratory infections 3.5 million (6.1%) 0.23 million (2.3%])
COPD 3.3 million (5.8%]) 0.25 million (2.5%)

Diarrhoeal diseases 2.5 million [4.3%)] 0.03 million [0.3%)
HIV/AIDS 1.8 million (3.1%] 0.08 million [0.8%)
Trachea/bronchus/lung cancer 1.4 million (2.4%)] 0.38 million (3.9%])
Tuberculosis 1.3 million (2.4%) 0.08 million (0.8%)
Diabetes mellitus 1.3 million (2.2%) 0.17 million [1.7%)

Road traffic accidents 1.2 million (2.1%]) 0.12 million [1.2%])
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COPD in older adults

Prevalence
23 million with COPD#

Lung cancer

Incidence
234 000 new cases per year

Adults aged 240 years
260 million

Tuberculosis

Incidence
80 000 new cases per year

Population all ages
505 million

Population all ages
505 million
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Percentage of deaths worldwide
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Lower respiratory infections
COPD

Trachea/bronchus/lung cancer

Tuberculosis
Percentage of deaths in WHO European region

Lower respiratory infections
COPD
Trachea/bronchus/lung cancer

Tuberculosis

Percentage of DALYs worldwide

Lower respiratory infections

COPD

Trachea/bronchus/lung cancer

Tuberculosis

Percentage of DALYs in WHO European region
Lower respiratory infections

COPD

Trachea/bronchus/lung cancer

Tuberculosis




AMERICAN COLLEGE OF

FRCHEST

P H Y 5 I € I A N §

Drug Outpatient Inpatient Total Total
cost cost cost direct¥ indirectfl

COPD 7.1 23.3 251
Asthma 8.0 19.5 14.4

COPD

Outpatient

Outpatient
Inpatient

Inpatient

Lost production Lost production
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Direct costs# Indirect costs1 Monetised value Total costs
€ bn € bn of DALYs lost € bn € bn

COPD

Asthma

Lung cancer

TB

0SAS

Cystic fibrosis
Pneumonia/ALRI
Total

Disease DALYs lost per year Annual monetised value
(thousands) € bn

Lung cancer
COPD

TB
Pneumonia/ALRI
Asthma

Total
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Prevention of exacerbations of COPD with
pharmacotherapy
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REVIEW

Prevention of exacerbations of COPD with
pharmacotherapy

M. Miravitlles

Giu 2010

-1 N8 Reduction in exacerbations with pharmacotherapy in selected clinical trials

First author [Ref.] Drug Trial duration Reduction in exacerbations %

SEEMUNGAL [28] Erythromycin 250 mg every 12 h 1 yr 35
SETHI [32] Muoxifloxacin 400 mg-day’ for 5 days every 2 months 1yr 25 (46™M)
CaLvERLEY [40] Fluticasone 900 pg every 12 h 3 yrs 18
Karpos [60] Fluticasone 900 pg every 12 h 1 yr 35!
SzaFranskl [38) Budesornde 320 pg every 12 h 1 yr 15
CaLvERLEY [40] Salmeterol 50 pg every 12 h Iyr 15
STOCKLEY [TE] Salmeterol 50 pg every 12 h 1yr 30
Dusser [45) lotropum 18 ug--::la'y1 1 yr 27
Barn [46] lotropum 18 pg-day” 4 yrs

Hussaro [59] BFC 320 pg every 12 h 1 yr 25
CaLvERLEY [40] FSC 500/50 pg every 12 h 3 yrs 25
FeErRGuUsoN [63] FSC 250/50 pg every 12 h 1 yr 30.5
ZHENG [B9] Carbocysteine 1500 mg-day™’ 1 yr 25%
DecrameR |68 MNAC 600 mgday™ 3 yrs
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Prevention of exacerbations of COPD with
oharmacotherapy

M. Miravitlles

17\ RS B Strategies aimed at preventing exacerbations

Proven efficacy
Smoking cessation
LABAs: salmeterol, formoterol
Giu 2010 Tiotropium
Combination therapy: LABA/ICS
Anti-influenza vaccine
Antipneumococcal vaccine®
Rehabilitation
Physical exercise
Self-management plans
LVRS in selected patients
Questioned efficacy
Theophyllines
Prophylactic antibiotic in selected patients
Immunomodulators
Mucolytic agents
Antioxidants
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Riacutizzazioni gravi e terapia con

ICS/LABA

§2_; * x PLA
g I LABA
% | * B ICS
2 ]
s 1 §s§ = LABA/ICS
o 1
P}
S ]
C ]
c ]
S
0 ]
£

O_

TRISTAN Szafranski Calverley

*p<0.05 vs combinazione; § p<0.05 vs placebo
Cazzola e Hanania, Inter J COPD 2006
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ESTABLISHED 1M 1812 FEERUARY 22, 2007

Salmeterol and Fluticasone Propionate and Survival
in Chronic Obstructive Pulmonary Disease

Peter M.A. Calverley, M.D., Julie A. Anderson, M.A., Bartolome Celli, M.D., Gary T. Ferguson, M.D., Christine Jenkins, M.D.,
Paul W. Jones, M.D., Julie C. Yates, B.5,, and Jargen Vestbo, M.D., for the TORCH investigators®




Riacutizzazioni moderate e gravi
Studio TORCH

Numero medio di riacutizzazioni/anno

1.13

*p < 0.001 vs placebo;
0.85* *p = 0.002 vs SALM;
*p =0.024 vs FP

' 25% riduzione l

*
0.97 0.93*

Placebo

Calverley et al, NEJM 2007
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ESTABLISHED IN 1812 OCTOEER 9, 2008 VOL 359 HNO. 15

A 4-Year Trial of Tiotropium in Chronic Obstructive
Pulmonary Disease

Donald P. Tashkin, M.D., Bartolome Celli, M.D., Stephen Senn, Ph.D., Deborah Burkhart, B.S.N., Steven Kesten, M.D.,
Shailendra Menjoge, Ph.D., and Marc Decramer, M.D., Ph.D., for the UPLIFT Study Investigators*
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Studio UPLIFT

A COPD Exacerbation

Hazard ratio, 0.86
Cl, 0.81-0.91)

Probability of Exacerbation (%)

Mo. at Risk
Ti i 7986 1936 1496 1223 3 709 610
1815 1284 1010 776 3 545 460

B Death from Any Cause
20

Hazard rati
% Cl, 0.5

Probability of Death from Any Cause (54)

Mo. at Risk
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ESTABLISHED IN 1812 MARCH 24, 2011 VOL. 364 NO. 12

Tiotropium versus Salmeterol for the Prevention
of Exacerbations of COPD

Claus Vogelmeier, M.D., Bettina Hederer, M.D., Thomas Glaab, M.D., Hendrik Schmidt, Ph.D.
Maureen P.M.H. Rutten-van Mélken, Ph.D., Kai M. Beeh, M.D., Klaus F. R she M.D., and Leonardo M. Fibbrl M.D.,
for the POET-COPD Investigators
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ESTABLISHED IN 1812 MARCH 24, 2011 VOL. 364 NO.12

Tiotropium versus Salmeterol for the Prevention
of Exacerbations of COPD

Claus Vogelmeier, M.D., Bettina Hederer, M.D., Thomas Glaab, M.D., Hendrik Schmidt, Ph.D.,
Maureen P.M.H. Rutten-van Mélken, Ph.D., Kai M. Beeh, M.D., Klaus F. Rabe, M.D., and Leonardo M. Fabbri, M.D.,
for the POET-COPD Investigators*

1004 Hazard ratio, 0.72 (95% Cl, 0.61-0.85)
90 P<0.001 by log-rank test

80+
704 Salmeterol

604 Tiotropium
50
404 0
304
204
10+

0 — T T T T T T T T T |
0 30 60 90 120 150 180 210 240 270 300 330 360

Days

T 1 T 1T T T T T T T 1
0 30 &0 50 120150 180210240 270 300330360

&
8
£
3
3

(]
o
O
o
o
@
[
v
=
=
=
=
2
t
Q
a
o
o

Mo. at Risk

Tiotropium 3707 3584 3453 3359 3285 3217 3177 3125 3066 3017 2577 2948 2663
Salmeterol 3669 3502 3362 3244 3172 3080 3032 2932 2921 2870 2834 2806 2439
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Prevention of exacerbations of COPD with
oharmacotherapy

M. Miravitlles

17\ RS B Strategies aimed at preventing exacerbations

Proven efficacy
Smoking cessation
LABAs: salmeterol, formoterol
Tiotropium
Combination therapy: LABA/ICS
Anti-influenza vaccine
Antipneumococcal vaccine®
Rehabilitation
Physical exercise
Self-management plans

LVRS in selected patients
Questioned efficacy
Theophyllines
Prophylactic antibiotic in selected patients
Immunomodulators
Mucolytic agents
Antioxidants
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Exacerbations worsen the quality of life of chronic
healthcare
group

obstructive pulmonary disease patients in primary

C. Llor," J. Molina,” K. Naberan,? J. M. Cots,* F. Ros,” M. Miravitlles,® on behalf of the EVOCA study



CLINICAL &

PRACTICE

ORIGINAL PAPER

Exacerbations worsen the quality of life of chronic
obstructive pulmonary disease patients in primary
healthcare

C. Llor," J. Molina,® K. Naberan, J. M. Cots,* F. Ras,” M. Miravitlles,® on behalf of the EVOCA study
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Cough and Sputum Production Are
Associated With Frequent
Exacerbations and Hospitalizations in
COPD Subjects*

Subjects with

APR 2009 frequent exacerbations (%)
60 P<0.0001

Chroniccoughand  No chronic cough
sputum production and sputum production
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Effect of carbocisteine on acute exacerbation of chronic
obstructive pulmonary disease (PEACE Study): a randomised

placebo-controlled study

Jin-Ping Zheng, Jian Kang, Shao-Guang Huang, Ping Chen, Wan-Zen Yao, Lan Yang, Chun-Xve Bai, Chang-Zheng Wang, ChenWang,
Bao-Ywan Chen, Yi5hi, Chun-Tao Liv, Ping Chen®, QiangLi Zhen-Shan Wang, Yi-Jiang Huang, Zhi-Yang Luo, Fei-Peng Chen, fian-Zhang Yuan,

Ben-Tong Yvan, Hui-Ping Qian, Rong-Chang Zhi, Nan-5han Zhong
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THE LANCET

— (Carbocisteine
----- Placebao

GIU 2008

Probability of more than one exacerbation (%)

6
Time (months)

arbocisteine 24 194
Placebo / ( 169
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GEN 2010

Pulsed moxifloxacin for the prevention of

exacerbations of chronic obstructive pulmonary
disease: a randomized controlled trial

Robert Wilson”, the PULSE Study group

Sanjay Sethi'”, Paul W Jones?, Marlize Schmitt Theron®, Marc Miravitlles®, Ethan Rubinstein®, Jadwiga A Wedzicha®,
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(A) PP EOT and ITT population

Estimate of common odds ratio (95% CI)

AECB primary definition

0.57

0.65

p = 0.028 (p = 0.020)

p =0.017 (p=0.018)

4 PP EOT population
m ITT population

0.2 0.4 0.6 0.8 . 1.4 1.6 1.8

Clinical efficacy better Clinical efficacy worse




AMERICAN COLLEGE OF

FRCHEST

P H Y 5 I C 1 A N 8§

p RESPIRATORY]
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(B) Mucopurulent/purulent sputum subgroup

Estimate of common odds ratio (95% CI)

p = 0.006 (p = 0.005)

A PP EOT population
m ITT population

0.2 0.4 0.6 0.8 .' 1.4 1.6 1.8

Clinical efficacy better Clinical efficacy worse
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EuROPEAN Effect of erythromycin on Haemophilus influenzae

RESPIRATORY ]OHT’?’E(J-I

endotoxin-induced release of IL-6, IL-8 and sICAM-1
by cultured human bronchial epithelial cells

O.A. Khair, J.L. Devalia, M.M. Abdelaziz, R.J. Sapsford, R.J. Davies

1995

B o R

s-ICAM-1 ng-pg protein-!

—L

0.1 1.0 10.0
Erythromycin pg-mLT
+100 pg-mLT HIE
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=l Erythromycin Inhibits Rhinovirus Infection in Cultured
Human Tracheal Epithelial Cells

Tomoko 5Suzukl, Mutsuo Yamaya, Klyohlsa Seklzawa, Masayoshl Hosoda, Morlhiro Yamada, 5Satoshl Ishlzuka,
Aklko Yoshino, Hiroyasu Yasuda, Hidenorl Talmhashl Hidekazu Mishimura, and Hidetada Sasakl

>

ILs (pg/ml)

THF - & (pg/ml)

{Log TCIDse units)

Minimum dose to infect

ILs {pgimi)
THNF - & (pg/mil)

RV14
Control
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Long-term Erythromycin Therapy Is Associated with
Decreased Chronic Obstructive Pulmonary
Disease Exacerbations

Terence A. R. Seemungal™®, Tom M. A. Wilkinson?*, John R. Hurst?, Wayomi R. Perera?, Ray ). Sapsford?
and Jadwiga A. Wedzicha?

=== Macrolide

" Placebo

100 200 300
Time to First Exacerbation (Days)




Pharmacological
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Pharmacol Res. 2011 May;63(5):389-97_ doi: 10.1016/.phrs.2011.02.001. Epub 2011 Feb 17.

Macrolide antibiotics broadly and distinctively inhibit cytokine and chemokine production by COPD sputum cells
in vitro.

Marjanovié M, Bosn

Azithromycin Improves Macrophage Phagocytic
Function and Expression of Mannose Receptor
in Chronic Obstructive Pulmonary Disease

Sandra Hodge'?, Greg Hodge'-, Hubertus Jersmann'~, Geoffrey Matthews', Jessica Ahern', Mark Holmes'~,
and Paul M. Reynolds'?

Azithromycin Maintains Airway Epithelial Integrity
during Pseudomonas aeruginosa Infection

Skarphedinn Halldorsson'®, Thorarinn Gudjonsson™*?, Magnus Gottfredsson®™®, Pradeep K. Singh’,
Gudmundur Hrafn Gudmundsson'?, and Olafur Baldursson?8?
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Azithromycin Improves Macrophage Phagocytic
Function and Expression of Mannose Receptor
in Chronic Obstructive Pulmonary Disease

Sandra Hodge'?, Greg Hodge'~, Hubertus Jersmann'?, Geoffrey Matthews', Jessia Ahern', Mark Holmes'”,
and Paul M. Reynolds'-

LuG 2008

AM expression of MR AM phagocytosis of apoptotic cells
(i) (ii)
Blocking MR +MBL

* *

+Azithromycin

*

% increase in MR vs control

500ng/ml  10,000ng/mi 2ug/mi 10pg/ml 20ug/mil

% increase/ decrease in phagocytosis vs control
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Azithromycin Improves Macrophage Phagocytic
Function and Expression of Mannose Receptor
in Chronic Obstructive Pulmonary Disease

Sandra Hodge'?, Greg Hodge'*, Hubertus |ersmann'~, Geoffrey Matthews', Jessim Ahern', Mark Holmes'?,

and Paul N. Reynolds'-

MBL (pg/ml BAL)
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LuG 2008

Azithromycin Improves Macrophage Phagocytic
Function and Expression of Mannose Receptor
in Chronic Obstructive Pulmonary Disease

Sandra Hodge'?, Greg Hodge'~, Hubertus Jersmann'?, Geoffrey Matthews', Jessia Ahern', Mark Holmes'”,
and Paul M. Reynolds'-

Mannose receptor (MFT)
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LuG 2008

Azithromycin Improves Macrophage Phagocytic
Function and Expression of Mannose Receptor
in Chronic Obstructive Pulmonary Disease

Sandra Hodge'?, Greg Hodge'~, Hubertus Jersmann'?, Geoffrey Matthews', Jessia Ahern', Mark Holmes'”,
and Paul M. Reynolds'-
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Azithromycin Improves Macrophage Phagocytic
Function and Expression of Mannose Receptor
in Chronic Obstructive Pulmonary Disease

Sandra Hodge'?, Greg Hodge'~, Hubertus Jersmann'?, Geoffrey Matthews', Jessia Ahern', Mark Holmes'”,
and Paul M. Reynolds'-

LuG 2008

% apoptosis [TAAD +]
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Azithromycin for prevention of exacerbations in

severe asthma (AZISAST): a multicentre randomised CMERICAN COLLEGE o
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Guy G Brusselle, Christine VanderStichele,' Paul Jordens,” René Deman,’

Hans Slabbynck,* Veerle Ringoet,” Geert Verleden,® Ingel K Demedits,’

Katia Verhamme,® Anja Delporte,’ Bénédicte Demeyere,' Geert Claeys,”

Jerina Boelens,” Elizaveta Padalko,” Johny Verschakelen, ' Georges Van Maele,'
Thorax Ellen Deschepper,' Guy F P Joos'
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 AUGUST 25, 2011 VOL 365 NO.8

Azithromycin for Prevention of Exacerbations of COPD

Richard K. Albert, M.D., John Connett, Ph.D., William C. Bailey, M.D., Richard Casaburi, M.D., Ph.D.,
J. Allen D. Cooper, Jr., M.D., Gerard J. Criner, M.D., Jeffrey L. Curtis, M.D., Mark T. Dransfield, M.D.,
MeiLan K. Han, M.D,, Stephen C. Lazarus, M.D., Barry Make, M.D., Nathaniel Marchetti, M.D.,
Fernando . Martinez, M.D., Nancy E. Madinger, M. harlene McEvoy, M.D., M.P.H.,

Paul D
Prescott G. Woo
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433 patients screened for eligibility

341 excluded
177 had less than three exacerbations
74 declined to participate
28 recefving continuous antibiotics
18 had heart failure
12 had malignant disease
7 had asthma
5§ had bronchiectasis on CT scan
2 had liver disease
2 were allergic to macrolides
16 other

47 assigned to azithrommycin 45 assigned to placebo

6 withdrew
4 had adverse events
2withdrew consent

41 completed the study

7 withdrew
2 had adverse events
&withdrew consent
2 patients died

36 completed the study
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