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Definition of COPD

6 COPD is a disease state characterized by
airflow limitation that is not fully reversible.

6 The airflow limitation is usually both
progressive and associated with an

abnormal inflammatory response of the
lungs to noxious particles or gases.

Global Initiative for Chronic
Obsiruclive :

GLOEAL ETRATESY FOR THE DIAGHOSIE.




Force Expiratory Volume in 1 second
FVC

Force Vital Capacity
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Diagnosis

irreversible Not fully reversible

6 FEV1/FVC <0.7 6 Post BD FEV1/FVC <0.7

6 FEV1 A <15%
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Aue: b2 Years
Sax/Race: Male / Oriental
Height: &0 in 152 ca
Weight: 108 1bs
Diagnosiss copd
Dyspnaa? Yes  How Long:ly
Coughs Yes How Longily
Smokers: Yes How Longedly
Cigarettes: 3/day

SPIROMETRY
FVC l.iters
FEV Liters
FEVL/FVC %
FEF2S-73% L/Min
FEF29% L/Min
FEFS0% l./Min
FEF73% L/Min
FEF L./Min

E Code

PRED

70
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Room:Qut/P Bate:21~-MAR-0L
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Tested byikaew
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~ SHEEP, SURA
Male
34  Race: Asian

tiem). 165  Weight(kg); 54.0
ifo; COPD POST BD 3 HRS

Id: HO1981 Room: Out-Pt
Date: 22/04/10

Temp: 29 PBar. 749
Physician: DR.WATCHARA
Technician: KEAWN3/1

ymetry (BTPS)

FVL Time

FVC Liters
FEV1 Litors
FEV1IFVC %
FEF25-756% L/min
FEF26%  Limin
FEFS0%  L/min
FEF78%  Limin

PEF L/min
FIVC Liters
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FEFIFIFE0
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f BPM
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<1.00

131

PRE-RX
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Next / Previous / Main List

Noxious particles
and gases
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Mormal

Airway held

open by alvaclar
attachments

Chronic Obstructive Pulmonary Disease

Disrupted alveolar
attachments
Mucus hypersecretion {emphysema)
{luminal ohstruction)

Mucosal and peribronchial
inflammation and fibrosis
iobliterative bronchiaolitis)
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Systemic effect of COPD

Barnes PJ. ERJ 2009:1165 13



Air trapping

|

Exercise limitation

|

Reduced activity

| -

Deconditioning

N/

exacerbation

=
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Traditional view of COPD progression

100
Stage I: Mild FEV1 > 80% predicted
=
& 75
O Stage 11: Moderate 50%0 < FEV, < 80%b predicted
(@)
T
©
g 50
c_>cs Stage l11: Severe 30% < FEV, < 50% predicted
©
NS 25
E Stage IV: Very Severe . . FEV, < 30% predicted
LL

25 Age (year) 0 75
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Airflow obstruction Systemic effect of COPD
*Weight loss
l «Skeletal muscle dysfunction

Exercise limitation

|

Air trapping /
\

l Decojnditioning

Reduced activity /
l < infection
exacerbation
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Systemic effect of COPD

*Weight loss
*Skeletal muscle dysfunction

-6 Mn al‘ }

CAT Decofmditioning

Dyspnea score (MMRC)

Exacerbation
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COPD Assessment Test

www.catestonline.org
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http://www.catestonline.org
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Exacerbations

Adapted from Wedzicha JA et al, 2007; Donaldson GC et al, 2006. 22



GOLD: Definition of COPD
Exacerbations

“An event In the natural course of the disease
characterized by a change in the patient’s
baseline dyspnea, cough, and/or sputum that is
beyond normal day-to-day variations, Is acute Iin
onset, and may warrant a change in regular

medication in a patient with underlying COPD.”

GOLD 2009




Associlation of disease severity

and exacerbations

B Hospitalized for exacerbation [ Frequent exacerbations
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(N=945) (N=900) (N=293)

Hurst JR(ECLIPSE), NEJM. 363; 1128::2010 24



Year 1 Year 2 Year 3

[ Patients with no exacerbation | 2396
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shown to modify the long-term decline in lung function
that is the hallmark of this disease (Evidence A).

Therefore, pharmacotherapy for COPD is used to
decrease symptoms and/or complications.

GLOBAL STRATEGY FOR THE DIAGNOSIS,
MANAGEMENT, AND PREVENTION OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
NHLBIWHO WORKSHOP REPORT

NATIONAL INSTITUTES OF HEALTH
Mational Heart, Lung, and Blood Institute
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Bronchodilators

1. Anticholinergics
2. B2 agonist
3. Theophylline

Corticosteroids

6 Oral
Inhaled

27



6 PDE4 inhibitors

6 Roflumilast is the first oral COPD-specific anti-
iInflammatory therapy for patients with severe COPD who
have symptoms of chronic cough and sputum, a history of
frequent exacerbations, and are on bronchodilator
therapy

28



Bronchodilators

1. Anticholinergics (antimuscarinic agents)

a. short-acting antimuscarinic agents (SAMA) Ipratropium bromide
b. long-acting antimuscarinic agents (LAMA) Tiotropium

2. B2 agonist

a. SABA

b. LABA. Formoterol, Salmeterol,
c. Ultralong LABA. Indacaterol

3. Theophylline

29



Rationale for combine
bronchodilator therapy

30



Corticosteroids

o Pro

6 Con

31



REVIEW

Oral Coi'ticostéroid Therapy for Patients with Stable
Chronic Obstructive Pulmonary Disease

A Meta-Analysis

Christopher M. Callahan, MD; Robert S. Dittus, MD, MPH; and Barry P. Katz, PhD O

Purpose: To evaluate the effectiveness of oral corticosteroid
therapy in patients with stable chronic obstructive pulmonary
disease.

Data Identification: An English-language literature search using

MEDLINE (1966 to 1989) and a bibliographic review of all' |
retrieved articles identified 33 original studies of oral corticosteroid

use in chronic obstructive pulmonary disease published since 1951.
Study Selection: We submitted a photocopy of each study’s
“methods” section to three nonstudy physician-investigators who
used nine explicit criteria to independently assess study quality.
Ten studies met all criteria and five studies met some of the criteria.
Data_Extraction: To compare outcomes across all qualifying

. effectiveness of many available bronchodilating:

The pharmacologic management of chronic obst
pulmonary disease frequently poses a clinical dj
to both primary care and subspecialty physician

in treating chronic obstructive pulmonary disease
certain (1, 2). Corticosteroids are beneficial in the
ment of asthma (3, 4) and improve forced exp
volume in 1 second (FEV,) in patients hospitaliz
exacerbations of chronic obstructive pulmonary ¢
(5). Oral corticosteroid therapy has also been
mended for patients with severe but stable chror
structive pulmonary disease who remain sympt
while receiving maximal bronchodilator therapy.ﬁ

~ Conclusions: Patients with stable chronic obstructive pulmonary

disease receiving oral corticosteroid therapy have a 20% or'greater
improvement in baseline FEV, approximately 10% more often than
similar patients receiving placebo,

32



European Respiratory Society’s study
on Chronic Obstructive Pulmonary Disease

(EUROSCOP)

All Subjects Treated
o
Conclusions In persons with mild COPD who con-
tinue smoking, the use of inhaled budesonide is as-
sociated with a small one-time improvement in lung o

E function but does not appreciably affect the long-term
=" progressive decline. (N Engl J Med 1999;340:1948-53.) *®

Placebo

—1254 Toom T =
—1504 0 H N
=175 9 g o
—200+ o
—225 —

—6-30 3 6 9 12 15 18 21 24 27 30 33 36
Maonth

Pauwels R. N Engl J Med 1999;340:1948-53 33



Eur Respir J 2007, 28 11151119
DOE 101183000051 936.0012 BROG

Copyright CERS Journals Lid 2007 i s

LY
%
vares

Possible protection by inhaled budesonide
against ischaemic cardiac events in
mild COPD

C-G. Lofdahl*, D.S. Postma®, N.B. Pride’, J. Boe* and A. Thorén®

Total cardio-ischaemic events n

Overall Angina Myocardial CAD  Myocardial
pectoris  infarction ischaemia

FIGURE 1. Distribution of ischaemic cardiac events among adult patients with
chronic obstructive pulmonary disease randomised to meceive budesonide

800 pg-day' (M) or placebo () for up to 3 yrs. CAD: coronary artery disease.
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Inhaled corticosteroids reduce all-cause mortality in COPD.

—e : EUROSCOP'S (0.80; 0.32 to 2.00)
|
— | | CCLS™ (0.60; 0.14 10 2.58)
I—l—l-| ISOLDE™ [0.76; 0.51 10 1.13)

e LHS12(0.79; 0.38 10 1.63)
e TRISTAM 16 (0.37; 0.13 10 1.08)

| L | Calverley 8 (1.09; 0.33 1o 3.59)
. Szafranski'” [0.52; 0.17 1o 1.55)

- Pooled summary (0.73; 0.55 to 0.94)

i Test for heterogeneity, p=0.93 DD Sin
| ] ] ] | | | ] ]
0.0 0.5 1.0 1.5 20 25 30 35 4.0
Hazard ratio (5% Cl) of mortality Thorax 2005;60:992—997.
~Favours fovours plocebo.

inhaled starcids



umber of exacerbations per year stratified
sab seline FEV ]

® Placebo
Fluticasone




Management of Stable COPD
Oharmacotherapy: Glucocorticosteroids

of regular treatment with inhaled

Ads to bronchodilator treatment is
gtomatic COPD patients with
2d (Stage Ill: Severe COPD
OPD) and repeated




FEV1 <30%

FEV1 30-50%

FEV1 50-80%

FEV1>80%




FEV1 <30%

FEV1 30-50%

FEV1 50-80%

FE\(1>80%
—




AN55N1 Asthma way COPD

Asthma COPD

o GINA 5 GOLD

ICS+LABA+Pred

ICS+LABA+Pred

ICS+LABA

(=)

SABA prn

ICS+LABA

LABA

SABA prn
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TOwards a Revolution in COPD Health
— the TORCH trial




Patients

* 40 to 80 years of age

* prebronchodilator FEV1/FVC < 0.70

“ prebronchodilator FEV1 < 60% predicted

* |ncrease of FEV1 with the use of 400 pg of
albuterol < 10% of the predicted value




TORCH: study objectives

Primary endpoint

— The effect of SFC vs placebo on all-cause mortality over 3 years
In patients with moderate-to-severe COPD

Secondary endpoints
Frequency of moderate and severe exacerbations
Health status (St George’s Respiratory Questionnaire — SGRQ)
Lung function
Adverse events

1. Calverley PMA et al. N Eng J Med 2007; 356: 775-789. TORCH study




Prlmar_y analysis: all-cause TR
mortality at 3 years -

Probability of death (%) HR 0.825, p=0.052
18- 17.5% risk reduction

16 -
14 4
12 -
10 -

2.6%
absolute reduction

—— Placebo 15.2%
SFC 12.6%

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

Number 1524 1464 1399 1293
alive

Vertical bars are standard errors Calverley et al. NEJM 2007




Rate of moderate and severe Ti‘fﬁ
exacerbations over three years g

Mean number of exacerbations/year

1 5
1.2 - 113 25% reduction

14 0.97* 0.03*
0.8 -
0.6 -

0.4

Placebo SYAVR\Y FP
Treatment

*p < 0.001 vs placebo; Tp = 0.002 vs SALM; *p = 0.024 vs FP Calverley et al. NEJM 2007




SGRQ total score

TONCH

>

Adjusted mean change SGRQ total score (units)

—— Placebo
SALM
FP

24 48 72 96
Time (weeks)

1
120

Number of 1149 854 781 726 675 635
subjects

*p = 0.057 vs placebo; Tp < 0.001 vs placebo; 'p < 0.001 vs placebo, SALM and FP; vertical bars are standard errors

Calverley et al. NEJM 2007




Rate of decline in lung function over

3 years
1350 o EV1 (ML) Control
____ SAL
___FP
1300 4 ‘ SFC
1250 _r“,,m:::‘
1200 - —42 mL/yr
—42 mL/yr
1150 -
1100 -
T T T 1 ] 1 Fime (weeks)
0 24 48 72 96 120 156

« SFC significantly reduced the rate of decline in lung function compared with placebo
(39mL/year vs 55mL/year, difference 16mL/year p<0.001)

“...[Seretide] decreas[ed] the excess FEV, decline attributable to COPD by
approximately half.”

“ ..halving the excess decline in FEV, is likely to be clinically important...”

Error bars represent 5% and 95% confidence intervals a7
C/08/185 August 2008 Celli et al. Am J Respir Crit Care Med 2008



Global Initiative for Chronic
Obstructive

Manage stable COPD

GLOBAL 3TRATESY FOR THE DIMGNOSIS,
MAKNGTERENT, AND FREVENTION OF
i v [ SEASE

None of the « ~for COPD have
been shown to ,-term decline In

lung function tha nark of this disease
(Evidence A).

Therefore, p/ OPD iIs used to
decrease sy. cations.




Definition of COPD: coLD2006

6 COPD is a preventable and treatable
disease with some significant
extrapulmonary effects that may
contribute to the severity in individual
patients.

6 Its pulmonary componentis S
characterized by airflow limitation that GLOBAL STRATEGY FOR THE DIAGNOSSS

MANAGEMENT, AND PREVENTION OF

Is not fully reversible. CHRONC OBSTRUCTIE PULMONARY DISEASE

2008
EXECUTIVE SUMMARY

6 The airflow limitation is usually . .
progressive and associated with an
abnormal inflammatory response of the
lung to noxious particles or gases.
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GOLD 2011 revision

MRC 0-1 MRC 2+
CAT<10 CAT 10+
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Associlation of disease severity

and exacerbations

B Hospitalized for exacerbation [ Frequent exacerbations
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GOLD 2 GOLD 3 GOLD 4
(N=945) (N=900) (N=293)

Hurst JR(ECLIPSE), NEJM. 363; 1128::2010 53



Year 1 Year 2 Year 3

[ Patients with no exacerbation | 2396
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GOLD 2011 revision

GOLD 4 >2
GOLD 3 5
GOLD 2 1
GOLD 1

0
MRC 0-1 MRC 2+
CAT<10 CAT 10+

Exacerbations / y
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GOLD 2011 revision

ICS/ILLABA
a
LAMA

Exacerbations / y

GOLD2 | = XA

GOLD 1 SAMA

MRC 0-1 MRC 2+
CAT<10 CAT 10+
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Study design

Run-in Randomisation Treatment

3
1
3

(Budesonide/Formoterol Turbuhaler) 320/9 ug bid

Symbicort Turbuhaler 160/4.5 ng delivers the same amount of budesonide A\ Clinic visits i-8
and formoterol as the corresponding Turbuhaler monoproducts




FEV, changed after treatment

104
)
£ 100
8 R
S 9% \
S ___==Placebo
x 92 ) A AN A -
- ==Budesonide
>
o 88 o —=Formoterol
c
S 84 —Bud/For
=

80 ‘ z ! f

05 1 3 5 / 9 11

Months since randomization

*EEH<0.001 versus placebo

Budesonide/formoterol versus budesonide p<0.001; budesonide/formoterol versus
formoterol p=0.002; budesonide versus placebo p=0.145
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Budesonide/formoterol improves morning PEF

Change in morning
PEF (L/min)
from baseline 8 1

Budesonide/Formoterol
— Budesonide
—— Formoterol
—— Placebo

ARG, o

***n<0.001 vs placebo

p<0.001 Symbicort

I | [ I I [ I I |

S D by g 0D

vs budesonide

Time since randomisation (months) p=0.007 Symbicort
vs formoterol




Budesonide/formoterol reduces severe
Mean no. of severe exacerba“ O nS

exacerbations/
patient/year 20 -

1.85
1.80
18
* 1.60
il
1.38
.4
12
1.0 -
0.8
0.6
0.4
02
0 | .

Symbicort Budesonide Formoterol Placebo

*p<0.05 vs placebo
p=0.015 Symbicort vs formoterol




malasunlasrasannwdia (SGRQ)

Chart Title

> 4
¥ 4
o
2 3
S 2
o =4 Placebo
s | <% 2 Bud id
R ., ==2 Budesonide
§ 1 =3 Formoterol
% _ ==]1 Bud/For

-3 1 ***

Run-in
6 12

Month since randomization

##%p<0.001, **p<0.01, *p<0.05 versus placebo

At 12 months, budesonide/formoterol versus budesonide p=0.001;
budesonide/formoterol versus formoterol p=0.014 62
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Bronchodilator

Air trapping

|

*Weight |

Exercise limitation

|

Reduced activity

| <

Systemic effect of COPD

Decojmditioning

N/

exacerbation

=
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Easy COPD Treatment

Airway obstruction

ilaaiiulun tNaauAaNan La

intensify treatment

fialntenance therapy

Prednisolone
CS

_ABA
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COPD

o A o
1salanannutaasy

0 1fulsmnilasiuls uhislailatlasiuliigilas
(preventable disease)

Ounaamnanaumauls tialignagavaanan wilislulng

(incomplete reversible airway
obstruction)

0 snwla (treatable disease)
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