COPD

Hopes come to reality in Chronic
Obstructive Pulmonary Disease
patient

ANTONIO ANZUETO MD
PROFESSOR MEDICINE,
UNIVERSITY OF TEXAS, SAN ANTONIO

Goal of COPD treatment

Relieve symptoms

Improve exercise tolerance

Short term
Improve health status

Prevent and treat exacerbations

e Can we change

life

« Prevent and treatcomplications} ( OPD 7
Long term B

« Prevent disease progression
¢ Reduce mortality

GOLD 2007 updated

Can we change COPD ? Can we change COPD ?

COPD is a progressive disease !! COPD is a progressive disease !!
Can we impact COPD progression ?
UPLIFT Study - results

So...what is next ??
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Disease Progression in COPD
Emphysema

Years

FEV, over 3 years in SABs patients (ISOLDE
study)

SABs completed:

51 ml/year

SABs withdrawn:
95 ml/year

Change in Lung Density

(15th percentile - g/l)
Post-bronchodilator FEV, (1)

cobNbh bbb io

Months

Dirksen et al. AIRCCM 1999;160:1468-72

Calverley et al. Chest 2003;124:1350-1356

Natural History of COPD

N‘evm smoked

Exacerbatiorm—>)
Exacerbatiorm—"
Exacerbatiom—>

Can we change COPD ?

Can we impact COPD progression ?
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Fletcher C. Br Med J. 197

Impact of Sustained Quitting Over 11 Years on FEV

(Post-BD) Decline in COPD Lack of Effect of ICS on FEV , Decline

Data from 7 RCTs:
LHS 11 (1057)
CCLS (239)
ISOLDE (520)
EUROSCOP (1029)
TRISTAN (515)
Szafranski (248)
Calverley 2 (303)
Total N = 3911

©

Sustained quitters
-o— Intermittent quitters

-8— Continuous smokers

[e:3)

Mean FEV, (Liters)

placebo

% of change in FEV, from baseline
,
o

L
o

9 0 1 0 6 12 18 24 30 36
Year of Follow-up (3910) (3822) (3828) (1431) (2576) (1302) (2356)
Months of Follow-up

Anthonisen et al. AIRCCM 200: Soriano etal. Chest 201
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BRONCUS Trial: Effect of NAC on FEV

47+6mLyrt

15 18 21 24 27 30 33
Months

Decrameretal. Lancet

Tiotropium Significantly Reduces the Rate of
Prebronchodilator FEV, Decline in 1 -Year Trials*

—— Tiotropium ~ — — SABS*
n=518 n=328

ay. 8 A mL/yeart
AY.Q... I oy

18 344
Day

tP=0.005 tiotropium versus placebo (mean regression slopes); ** SABA short acting bronchodilators

AEosos anghyerg Anzueto, et al. Pulm Pharmacol Ther 2005;18:75-81.

Tiotropium Significantly Improves and Sustains
SGRQ Scores in 1 -year Trials

—&@— Placebo (n=324) —— Tiotropium (n=516)

Baseline

3.68 units

Improvement

Mean SGRQ score

176
Testday

*P<0.05; 'P<0.01; *P<0.001

Casaburi, et al. Eur Respir J 2(

The Image Databank.

A SCIENTIFIC OPERATIONS Lecture Materials Repository.

312 Wall Street  Princeton, NJ 08540-1515
Phone: 866 Image Databafioll-Free 866 462 4332)
Email: CustomerService@ThelmageDatabank.com

The effect of tiotropium on FEV,

——Dayl =——Day8 ——Day92 —— Day344

Tiotropium (n=518)

SABs (n=328)

120
Time after administration (minutes)

Casaburi et al. Eur Respir J. 2002;19:217-224

1

48 72
Time (weeks)

Number of
subjects

*p < 0.001 vs placebo; 'p v Celli et al AIRCCM 2008

Tiotropium Significantly Reduces Exacerbation Rate a nd Delays
Onset of First Exacerbation

Versus Patient Duration Exacerbation Patients with >1 Time to First

Number b Exacerbation Exacerbation
Brusasco 2003 Placebo 1207 6 months P<0.01
Niewoehner 2005 Placebo 1829 6 months -13% P=0.03

Casaburi 2002 Placebo 921 1year 209 - . P=0.01

Vincken 2002 Ipratropium 1year - P=0.008

Dusser 2006 Placebo 1year 359 17 P<0.001

Powrie 2007 Placebo 1year - P00
Freeman 2007 Placebo 12 weeks

Chan 2007 Placebo 1year

*Primary endpoint: exacerbation
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Can we change COPD ?

UPLIFT Study - results

UPLIFT® Study Hypothesis

Tiotropium can impact the
clinical course of COPD
By

— Improve lung function and reduce rate of decline
— Improve health status

Understanding the Potential — Reduce exacerbations and hospitalizations
— Reduce mortality

Long-term Impacts on Function

with Tiotropium

The Clinical Course Of COPD

Trial Design

COED Multinational, multicenter, double-blind, randomized, placebo-

- controlled, parallel-group design

Air trapping/ Long-term Prospective comparison of 2 groups over a

hyperinflation Outcomes to be

e 4-year treatment period
UPLIFT — First patient randomized — Jan 2003
\ — Last patient out — Feb 2008
HRQL . . .
mmm& - )ﬂmw COPD patients randomized to receive

— Tiotropium (18 mcg) or placebo once daily via HandiHaler®
Reduced exercise capacity

inhalation device

— Plus usual care, except for inhaled anticholinergics
Progression:
decline in lung function

HRQL = health-related quality of life Femro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006

Breathlessness

Disability
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Study Endpoints Worldwide Distribution of UPLIFT
Study Centers

Coprimary endpoints

Yearly rate of decline (from Day 30 [steady state]
until completion of double-blind treatment) in predose FEV, and
postbronchodilator FEV,

Secondary endpoints

Mean yearly rate of decline in:
Pre- and postbronchodilator FEV;

Pre- and postbronchodilator forced vital capacity (FVC), slow vital 4 37 countries, 490 study centers
capacity (SVC)
i i H i i Argentina France [RGUETEY Portugal Taiwan

Rate of devcllne in heglth re!ated quality of Ilfe (SGRVQ) T G Malaysia = s

Exacerbations, hospitalizations, and mortality (respiratory Austria Greece Mexico Singapore Turkey

and all-cause) were also examined Belgium Hong Kong Netherlands Slovakia United Kingdom
Brazil Hungary New Zealand Slovenia us
Czech Republic Ireland Norway South Africa

Tashkin DP etal. N Engl J Me Denmark Italy Philippines Spain

Finland NELED] Poland Switzerland

Most Troublesome COPD Symptom Baseline Characteristics

Tiotropium Control
Bl shortness of breath Characteristic (n=2986) (n=3006)
B oo
64.5 + 8.4
Wh i
|-I —y 26.0 £ 5.1

19 3% 1%
% \

Sputum —
— [ Te—
Other
DUrEtonICHEORDIYIS)a T :
GOLD stage (Il / 111/ IV) (%) <__| 46/44/8 45/44/9 |
. e B —
59 SGRQ total score (units)* I A

Baseline and On Treatment * Respiratory
Medications

Baseline Spirometry

Characteristic (n=2986) (n=3006)
I
FEV, (liters) — st
FEV, (% of predicted value)| | 39.5 + 120
7o9—reor——rns—rtres—]
42.4 + 105
I
133 £ 0.44
47.7 127
309 + 086
Ratio of FEV; to FVC 43.6 + 10.8

*Mean + Si
Tashkin
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Baseline and On Treatment * Respiratory
Medications

Annual Rates of Decline in FEV

Annual rates of decline in FEV, from Day 30 until end of study (including
30 days after discontinuation of treatment). Patients with =
postrandomization were included in the analysis.

Tiotropium  (mLfyr) Control (mLiyr)

measurements

*Unadjusted P value.
Pre-BD= prebronchodilator; Post-BD=postbronchodilator

Tashkin DP etal. N Engl J Med. 2

Annual Decline in Post-Bronchodilator
FEV, in Major Long-Term COPD Trials

Current Baseline
FEV, %
predicted

Study (Duration)
(order: year of
publication)

Study drug SR

Study drug only

EUROSCOP (3 years) ~79% Budesonide 57 69

ISOLDE (3 years) ~50% Fluticasone 59

LHS Il (3.3 years) ~68% ‘ Triamcinolone ‘ 47

BRONCUS (3years)

TORCH (3 years)
post hoc analysis

~57% NAC 47

~ 48% SIFISFC

* All respiratory medications permitted throughout  the trial, other than inhaled anticholinergics

The Image Databank.

Annual decline in FEV,
(mL/year)

Concomitant lllness Top 5 by Organ

Organ System N (%) of patients

Tiotropium
n=2986

Placebo
n=3006
Total with any concomitant diagnoses 2644 (88.6)
1353 (45.3)

945 (31.7)

2619 (87.1)
1367 (45.5)
929 (30.9)

Vascular disorders*

Musculoskeletal and connective tissue
disorders

Gastrointestinal disorders 861 (28.8)

823 (27.6)

790 (26.5)

*Mean+SD.
Tashkin DP etal. N Engl 3} 4

870 (28.9)
803 (26.7)
765 (25.5)

Metabolism and nutrition disorders

Cardiac disorders

“included hypertension

Annual Decline in Post-Bronchodilator
FEV, in Major Long-Term COPD Trials
Annual decline in FEV,

Current
smokers

Baseline
FEV, %
predicted

Study (Duration)

(order: year of publication) Study drug

Study drug

EUROSCOP (3 years) ~79% Budesonide 57

ISOLDE (3 years) ~50% Fluticasone 50

LHS Il (3.3 years) 44

BRONCUS (3years) 41-51% ~57% NAC

Triamcinolone ‘
‘ 54

~68% ‘

TORCH (3years)

9%
post hoc analysis 46

~48% SIFISFC 42142139

* All respiratory medications permitted throughout  the trial, other than inhaled anticholinergics

Rate of Decline in FEV ,
No Baseline LABA or ICS
Post-Hoc Analysis
Mean slope from day 30 until completion of double-blind treatment

ICS+LABA ) o
— treated set with =3 post-randomlzaﬂon measurements
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Pre- and Post-bronchodilator FEV
Mean values at each time point

—— Tiotropium —=— Control

__(n=2494)

Pre-Bronch FEV

S A=87-103 mL
(n=2363)
J—!—Y—Y—Y—Y—Y—Y—Y—Yﬁ
6 2 y y
Day 30 Month
(steady state

SGRQ Total Score

Mean Values at Each Time Point

—&— Tiotropium (n = 2478) —#— Control (n = 2337)

A =23 units

Improvement

2
=4
2
[
Q
Q
1]
T
s
o
&
(%]

24
Month

SGRQ

A in Scores from Baseline to Month 48

[ Control M Tiotropium

Deterioration

Improvement

A=20" A=1T7

Activity Impact Symptoms
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Lung Function (FEV ,) Over 4 Years

Pre- and Postbronchodilator FEV , — Mean Values at Each Time Point
—a— Tiotropium —=— Control

Percentage of Patients With ~ >4-Unit
Improvement in SGRQ Total Score*

= Tiotropium
m Control

1 year PACELS 3 years 4 years

All pvalues <0.001; *compared to Day 1

Number of COPD Exacerbations* —
Treated Set

Tiotropium Control
Mean (95% Cl)

Ratio Tio/Control

Mean (95% Cl) (95% Cl)

*Exacerbations per patient-year (Poisson model with overdispersion)

14% reduction on the number of Exacerbations

Tashkin DP etal. N Engl J Me
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Probability of COPD Exacerbation Leading
to Hospitalization

= Tiotropium = = = Control

14% Reduction
in Risk of hospitalization
-
—

Hazard ratio = 0.86,
(95% Cl, 0.78, 0.95)

p=0.002 (log-rank test)

24 30 36 42 48
Month

Singh et al Meta-analysis Limitations

Looks at the Cardiovascular risk of inhaled
Anticholinergics

—Cardiovascular Deaths

—MlI

—Stroke

Based only on select number of previously
published trials (17)

Singh S, Loke YK, Furberg CD. Inhaled anticholinergic and risk of major adverse
cardiovascular events in patients with chronic obstructive pulmonary disease. A systemic
review and meta-anlysis. JAMA. 2008;300:1439-1450.

Mortality Results

Hazard Ratio (HR)

fcteoy (Cemizet Tiotropium vs Control

N (%) 95% Cl P Value
On-Treatment 381 (12.8) y d 0.73,0.97

Vital Status

(Day 1440) 430 (14.4) g ! 0.76, 0.99

Vital Status
(Day 1470) 446 (14.9) 495 (16.5) : 0.79,1.02
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What about

survival and safety ?

Singh et al. meta-analysis Limitations

Combined study summaries rather than analyzing individual patient
data.

No corrections for patients who dropped out of trials early
Certain studies might have been included in the analysis twice

Conclusions drawn from combined data of two different
medications (tiotropium and ipratropium)

Combined placebo and active comparator drugs in the control
group

Singh S, Loke YK, Furberg CD. Inhaled anticholinergic and risk of major adverse cardiovascular events
in patients with chronic obstructive pulmonary disease. A systemic review and meta-anlysis. JAMA.
2008;300:1439-1450.

Tiotropium Reduced Mortality

PROTOCOL-OENMED END -0 rOLLOW-UP
OF TREATMENT (DAY 1440 Perion (oay 14701

16% 13% 11%

reduced risk reduced risk reduced risk
of martality of mortality of mortality

On-treatmest analysis

Effect extended to ens

Effect became nonsignificant within the 30- fow-up period [day
accerding to pretaco], patients were discontinued Fram their study medicatian
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Reduced Mortality with Tiotropium

On-Treatment

Incidence Rate of SAEs per 100 Patient-Years*

Tiotropium Control Relative Risk
Adverse Event (n=2986) (n=3006) (Tio/Con) 95% Cl

Cardiac 3.56 4.21 0.84 0.73, 0.98"
Angina 0.51 0.36 44 0.91,
Atrial fibrillation 0.74 0.77

0
N
o

i
«

Congestive heart failure

=
(S)

Hazard ratio = 0.84,
(95% Cl, 0.73, 0.97) Coronary artery disease

P=0.016 (log-rank test) Myocardial infarction

(9]

Tower respratory
Bronchitis
COPD exacerbation

Probability of death fromany cause (%4

()

18 Months 5, 36

§ . Pneumonia
Tiotropium — — Control
Respiratory failure

Stroke Myocardial Infarction

Tiotropium Placebo
(N = 2986) (N = 3006)
Rate / e

100pt-

yrs
Adverse Event 67 0.71
Serious Adverse Event 65 0.69
Fatal (on treatment-adj) 9 0.10

Tiotropium Placebo

(N =2986) (N =3006)
N with Rate / N with Rate /
event 100pt-yrs Event 100pt-yrs

Adverse Event 82 0.88 80 0.93
Serious Adverse Event 66 0.70 63 0.73
Fatal (on treatment- adj.) 0.13 13 0.15

N with
event

Tashkin DP etal. N Engl J M

Tashkin DP etal. N Engl J Med.

Summary

Can we change COPD ?

— There was no significant difference between tiotropium
and control groups in the annual rate of FEV, decline
UPLIFT demonstrated Tiotropium vs control over 4 year
peroid
« Significant and sustained increases in Lung function
* Improvement in SGRQ
* A significant reduction in exacerbations
* Reduced mortality
* Reduced cardiac morbidity
* Reduced lower respiratory morbidity

...what is next ??

Tashkin DP etal. NEngl I M
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Absolute decline in FEV ,:placebo
sub -groups from 6 -month studies
Change in morning FEV, (ml/year)

—200 -100 0]
FEV, <35% pred. (n=321)

FEV, <35-49% pred. (n=399)

Worsening Improving
*P<0.05 between matching symbols
Halpin et al. Eur Respir J. 2005;26(Suppl 49)

Bronchodilator effect of Tiotropium in patients wit
Moderate COPD (FEV , 73% pred)

— — = Day1 Placebo ———  Day85Placebo

— = = Day 1 Tiotropium Tiotropium

A FEV, from basel

Time after administration (hours)
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Absolute decline in FEV ,: placebo
sub -groups from 12 -month studies

Change in morning FEV, (ml/year)
—200 -100 0]

<65 years (n=335)
>65 years (n=402)

Male (n=569)
Female (n=168)

Worsening Improving

Halpin et al. Eur Respir J. 2005;26(Suppl 49)

Naive COPD patients: trough FEV , response
over 1 year

I Tiotropium (n=119) B pilacebo (n=78)

o)
@
H
g
£
g
)
o
g
kg
a

Day 344

fen. Resp. Med 2006

Rate of Decline in FEV ,
by GOLD Stage

Post-bronchodilator FEV;

P-value for subgroup by treatment interaction = 0.07

Page

As of 2/16/2009 11:48 AM



It's time to re -draw the Fletcher and Peto
FEV, decline diagram

GOLD Stage II: Lung Function

Never smoked or not susceptible to smoke
Stopped at45 y

Stopped at 65 y

Smoked regularly and susceptible to its effects

—a— Tiotropium —=— Control

T®  post-Bronch FEV
A=52-82mL

Pharmacotherapy can

Disability )
improve these effects °

Pre-Bronch
FEV,

:I A=100-119 mL

01 6 12 18 24 30

FEV, (% of value at age 25 y)

Month
volume in 1 second.

Adapted from Fletcher C, Peto R.  BMJ 1977;1:1645-1648

Take home message...

COPD: Tiotropium site of action

Impacting the clinical course of COPD, as

Tiotroni COPD
iotropium ; ;
PIUM = ¢ piratory flow limitation  Tiotropium
Air trapping

Tiotropium == Exacerbations
Hyperinflation

Tiotropium Byspnea

Deconditioning Reduced exercise endurance
Activity limitation : .
Y Tiotropium

Decrease in quality of life + increased mortality

Adapted from Cooper CB. Am J Med 2006; 1

evidenced by sustained improvements in
multiple clinical outcomes is consistent with
disease modification.

UPLIFT® demonstrated sustained improvement
in lung function, quality of life, exercise capacity,
decreased frequency of exacerbations and
mortality.

Tiotropium has significant impact on patients
with moderate (GOLD II) disease.
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