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“Overview




WARNING

Long-acting beta,-adrenergic agonists, such as salmeterol, the active ingredient in
SEREVENT DISKUS. may increase the risk of asthma-related death. Therefore, when treating
patients with asthma, SEREVENT DISKUS should only be used as additional therapy for
patients not adequately controlled on other asthma-controller medications (e.g.. low- to medium-
dose 1nhaled corticosteroids) or whose disease severity clearly warrants initiation of treatment

with 2 maintenance therapies. including SEREVENT DISKUS. Data from a large placebo-
controlled US study that compared the safety of salmeterol (SEREVENT® Inhalation Aerosol) or
placebo added to usual asthma therapy showed an mcrease in asthma-related deaths in patients
recerving salmeterol (13 deaths out of 13,176 patients treated for 28 weeks on salmeterol versus
3 deaths out of 13,179 patients on placebo) (see WARNINGS and CLINICAL TRIALS: Asthma:
Salmeterol Multi-center Asthma Research Trial).




LABA Safety Concerns

e SMART — Salmeterol Multicenter Asthma
Research Trial

— Nelson et al. Chest 2006

e 28 week, RCT of 26,355 subjects comparing
salmeterol treatment to placebo

e Stopped early due to increase risk of mortality
and difficulty enrolling patients




SMART Res

Troeal Pupulaﬂnn African Americans

' Salmeterol  Placebo RR " Salmeterol  Placebo RR
Outcotnes (h=13176) (n=13179) (955 CI) (n=2366) (n=2319) (95% CT)

Primary end point
Combined respiratory-related 50 (= 1) 36 (< 1) 13852 (0.9087 to 2.1305) 0= 1) Si==11 40097 (1.5414 to 10.9042)
deaths or life-threatening
EXTRETIENCES
Secondary end points
Combined asthma-related 1,708 (10075 to 2.5912) 19(==1) 49244 (16779 to 144519
death or life-threatening
Tienoes
All-cause death 13ET (05236 to 2.0635) 120== 1) L6885 (06660 to 4.2807)
All-cause !:m’pit&ﬂmtlnn 11086 ({l 'B"'L":D to 1.262T) 102 (4) 1.2887 (09652 to 1.7233)
Combined all-cause death or ; ) | 2401} 21665 (1.0640 to 4.4125)
life-threatening experience
Respiratory-related death ; | | Bi= 1) ARS19 (0.68253 to 152588
Asthma-related death . y, Ti=1) 72580 (0.8937 to 559439




Study, Year Patienls Receiving Patients Receiving Peto Odds Ratio (95% CI) Peto Odds Ratio
(Reference) B-Agonist, Placebo, (95% CI)
n/n n/n

Foradil 040 trial, 2001 (43) 1/269 0/135 ; 4.5 (0.1=286.3)
Foradil 041 trial, 2001 (44) 4/275 0/141 . 4.6 (0.6-36.7)
Foradil 2307 trial, 2005 (45) 4/1054 0/527 4.5 (0.6-36,0)
Lockey et al., 1999 (38) 2/240 2/240 1.0 (0.1-7.1)
Rosenthal et al., 1999 (40) 1/202 1/206 : 1.0 (0.1-16.4)
Serevent 3014 trial, 2001 (46) 1/229 0/110 4.4 (0.1=289.1)
SMART, 2006 (23) 37/13174 22/13179 1.7 (1.0-2.8)

Total 50/15 443 25/14 538 1.8 (1.1-2.9)

Test for heterogeneity: chi-square = 2.48 (P = 0.87); 12 = 0%
Test for overall effect: Z = 2,53 (P = 0.012)

| | | |
0.0 0.1 10 100

Favors f-Agonist Favors Placebo

tern Med 2006




FDA Meta-Analysis

FDA conducted meta-analysis using patient level data
to inform meeting of the Pediatric and Allergy Drugs
and Risk Management and Drug Safety committees

Included data from RCTs of LABAs

Focused on trials containing one of the following:

— Formoterol; formoteral + budesonide; saltmeterol;
salmeterol + fluticasone

Only included asthma trials

Available at:
http://www.fda.gov/ohrms/dockets/ac/08/briefing/20
08-4398b1-01-FDA.pdf




FDA Meta-Analysis: Study
Characteristics

e Data from 110 RCTs included in the analysis

e Atotal of 60,954 subjects
— Salmeterol = 43,824
— Salmeterol + fluticasone = 13,212
— Formoterol = 3,765
— Formoterol + budesonide = 1,270

e Majority of subjects included in the analysis
were white (72%), female (57%), 18-64 yrs
(77%) and in US studies (69%)




eta-Analysis F

Table 1—Risk Differences for LABA vs Non-LABA for Asthma Related-Deaths. Deaths and Intubations,
Hospitalizations, and the Composite Outcome, Reported in the FDA Metaanalysis

All Trials LABA Non-LABA RD (95% CI)

Risk differences for specific and composite outcomes

Asthma death 16/30,148 4/30,806 40 (0.11-0.6)

Death or intubation 44/30,148 27/30.506 0.57 (0.01-1.12)

Hospitalization 369/30,148 2907506 25700901 .23)

Composite outcome (death, intubation, or hospitalization) 351/30,148 304/30,506 2,50 (1.11-4 .49
Composite outcome stratified by use or nonuse of randomized

(mandatory) ICS therapy
Trials of LABA without randomized ICS vs no LABA 350/22.286 279244774 3.63(1.51-5.75)

Trials of LABA with randomized ICS vs randomized ICS thergs 31/7,862 76/7.330 0.25 (—1.69-2.18)

Values are given as No. of events/No. of patients at risk#flless otherwise indicated. RD = addigiehal risk of outcome per 1000 subjects treated
with LABA compared with no LABA; 0.0 indicgte®no increased risk. The data are from e 5 and Figure 1 of Levenson.”

Asthma Composite Outcome
NNH = 357




Comparison RD (95% CI) [Sample Sizes]”

[ LABA woiR ICS v. No LABA 363 (1.51,5.75) [350/22266 279/24474]

LABAWR ICS V. RICS 0.25 (-1.89,2.18) [31/7862 26/7330]

Asthma Composite Ou
No ICS Group
NNH =275

LABA v. No LABA 280 (1.11,4.49) [381/30146 304/30808]

-1 10 -5 O 5 10 15
Asthma Composite

Risk Difference per 1000 Subjects
*RD = Risk Difference Per 1000 Subjects
[Treat Events/Treat n Plac. Events/Placebo n]

Figure 2: Risk Difference Estimates: Asthma Composite by Comparison.




RD (95% CI) [Sample Sizes]"

015 (-2.01, 1.70) [21/6648 20/6564]

349 (1.27,571) [336/21108 270/22718]

Foradil 3.80 (-1.80, 9.40) [18/1626 14/2139]

Symbicort 749 (-147,16.44) [6/T66 1/504]

280 (1.11,4.49) [381/30148 304/30806]

-1 10 -5 0 5 10 15
Asthma Composite

Risk Difference per 1000 Subjects
*RD = Risk Difference Per 1000 Subjects
[Treat. Events/Treat. n  Plac. Events/Placebo n]

Figure 3: Risk Difference Estimates: Asthma Composite by Drug.







RD (95% Cl) [Sample Sizes]*

14.83 (3.24,26.43) [61/1626 39/1789]

121017 2.57 (0.21,10.92) [48/3103 30/3284]

1810 64 213 (0.34,3.91) [246/23274 202/23604]

65 and Up 358 (-10.47,3.32) [252117 32/2067]

280 (1.11,4.49) [381/30148 304/30806]

-1 <10 -5 0 5 10 15
Asthma Composite

Risk Difference per 1000 Subjects
*RD = Risk Difference Per 1000 Subjects

[Treat. Events/Treat. n  Plac. Events/Placebo n]
e 4: Risk Difference Estimates: Asthima Composite by A roups.




RD (95% Cl) [Sample Sizes]*

094 (-7.14,9.03) [12/1116 12/1029]

Black/African Amer. 8.13 (1.88, 14.38) [75/3424 47/3428]

White 1.98 (0.09,3.88) [240/21558 201/22150]

3.00 (-1.64, 7.65) [54/4050 44/4199]

280 (1.11,4.49) [381/30148 304/30806]

-1 -10 -5 0 5 10 15
Asthma Composite

Risk Difference per 1000 Subjects
*RD = Risk Difference Per 1000 Subjects

[Treat. Events/Treat. n  Plac. Events/Placebo n]

Figure 5: Risk Difference Estimates: Asthima Composite by Race Subgroups.




RD (95% Cl) [Sample Sizes]"

4.20 (1.86,6.54) [247/17177 180/17528]

0.96 (-148,3.40) [133/12830 123/13121]

280 (1.11,4.49) [381/30148 304/30806]

-1%5 -10 -5 0 5 10 15
Asthma Composite

Risk Difference per 1000 Subjects
*RD = Risk Difference Per 1000 Subjects

[Treat. Events/Treat. n Plac. Events/Placebe n]
e 6: Risk Difference Estimates: Asthma Composite by Gender Subg




FDA Meta-Analysis: Sensitivity
Analyses

e SMART Exclusion

— Similar to previous meta-analyses, SMART contributed
majority of patients

— SMART provided 26,000+ patients to base case analysis
— After excluding, results were similar

— Risk difference in the composite endpoint for those in the
LABA arm was 3.15 (1.04, 5.26)

e Serevent Nationwide Surviellance (SNS) Inclusion
— Included only asthma deaths and hospitalizations
— Asthma deaths risk difference = 0.42 (0.17, 0.68)
— Asthma hospitalizations risk difference = 1.74 (0.30, 3.18)
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Possible Mechanisms of Harm

e Tolerance

— Bronchodilator effect of LABAs decreases over time as
tolerance develops

— Requires more medication to achieve desired effect
* |nappropriate use

— LABASs used as a rescue medication to treat acute
symptoms on an exacerbation

e Symptom masking

— Bronchodilation provides symptom relief such that it may
mask symptoms of an acute exacerbation

e Cardiovascular risk?
— Non-selective beta-agonists
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results showed harm comple
lated by combination use of LAB/




alysis by

Favors Bela-agonist [

Study, year Treatment Control Peto OR Weight Peto OR
or subgroup /N n/N g5, O A 9504 1
1. Vartable comicosteroids Beta-aponist Placebo

Foradil 040 trial, 2001 1269 w135 - 1.1

Foradil 041 1r|al 2om 2275 oid] S I 1

Fumdql 2307 trial, 2004 21054 514 R S — 21

led trials, 2008a 3296 17298 g 4.7

SMFL o 2006 I3 23170 - 70.2

Subitostal 45/ | 5068 23014267 3 "2

Test for hetera P=ik E IF =14

Test for overall e &g P=00 ﬁ,
2. Concomiant corticosteroids  Bela-agonist Corticosterond

GSK ponled trials, 20080 A6l 3642 1-a— 129

Ind et al, 2003 11173 w3zg - 1.1

Kelsen et al, 1999 1/219 244 - 1.2

Kemp et al, 1998 /126 /128 - 1.2

O'Byme et al, 2001 1/86% K862 . 1.2

o'B et al, 2005 1/1834 092 - i.1

von Berg et al, 2003 1/165 V83 - 1.1

Subtotal 14/4039 373214 - 19.8

Test for hetero = I B=0%

Test for m-'erali W P=0

| S19107  26/17481 P 100.0  2.10[1.37, 3.22]

Test for hetero ity = 'E'T 1# =1

Test for wnrali Fﬁai P =0.0007

0001 001 01 1 10 100 1000

m J Med 2010




Analysis by ICS -

Table 4 QOdds ratio for risk of death and other outcomes associated

with salmeterol treatment: salmeterol/ICS (randomised or background)
versus ICS (randomised or background) (127 studies)

Primary analyses: Peto method

No of studies Odds ratio {95% CI)
Outcome with data Fixed effect Random effects

Asthma deaths 2 2.1 (0.6 w 7.9) 2.2 (0.5 w0 9.3)

All deaths 8 1.5 (0.8 10 2.7) 1.5(0.8 10 27)
Hospitalisations 55 1.3 (1.1 10 1.5) 1.4 (1.1 10 1.8)

Intubations B 1.7 (0.9 10 3.4) 1.7 0.9 10 3.4)

orall et al. Thorax 2010




ICS Trial Use RED (95% CI) [Sample Sizes]*

3.98 (142 6.55) [96/9675 59/9723]

2.80 (055, 5.06) [235/17898 188/18312]

Why the Difference from
LABA + ICS v ICS?

280 (1.11,4.49) [381/30145 304/30806]

-1 10 -5 0 2 10 15

Asthma Composite

Risk Difference per 1000 Subjects
*RO = Risk Difference Per 1000 Subjects
[Treat. Events/Treat. n Plac. Events/Placebo n]

Figure 10: Risk Difference Estimates: Asthma Composite by ICS Trial Use Subgroups.




re recent meta-analyses show risk may
completely removed

t is the message for patients and







]'rm U.5. Food and Drug Administration www.fda.gov

Protecting and Fromoting Public Heatth

Dispenéeﬁ F’resctibtinné for LABA and Inhaled Corticosteroids (ICS) in
Qutpatient Population (All Ages) in the U.S., Y2002-Y2009

25 1 Source; SDI Vector One®: Mational. Years 2002-200%, extracted Feb 2010,
21 M 22 M
20 M 20M 20M el
20 19 M - il - : Total LABA Market
) 18 M - fit. e —+— salmeterolfluticasone
=] = e Pt —B— fluticasone
= 16 M salmeterol/fluticasone ;
E - e ' (5% —&— budesonide
b mivie [y desonide formoterol
:& —— mometasone
‘E* —a— heclomethasone
i 10 4 —— salmeterol
& —— formoterol
™ '\;\M-WM\.\. — Other ICSs
2] salmeterol - = g——8
i budesonide
. — —ik & A——h————h——A :
| budesonidefformoterol
u T T T . T T o T T
2002 2003 2004 2005 v 20086 2007 2008 2009
ear

« Combination LABA products accounted for 62% of all LABAs and ICS in Y2009

« Single-agent LABA salmeterol decreased from 5M to 532K Rx in Y2002 to
Y2009

From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf
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Number- of Uhique Patiehts by Age Receiving LABA Prescriptions from
U.S. Outpatient Retail Pharmacies, Y2002-Y2009

Source: 501 Vector One®: Total Patisnt Tracker. Years 2002-2009, exiracted Feb 2010,
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« Total number of patients of all ages in Y2009: 6.2 million LABA patients

+  5.2% of the total patients were pediatric patients (0-11 years) in Y2009
322,000 pediatric LABA patients

From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf






FDA

U.S. Food and Drug Administration
Protecting and Promoting Public Health

www. fda.gov

Guideline Recommendation on LABASs In the
Management of Persistent Asthma
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Long-term control medications
Not for use as monotherapy

To be used in combination with
ICSs for long-term control
(step 3 or higher in patients 5
years of age and older)

For patients not adequately
controlled on low-dose ICS,
increase of ICS given equal
weight to addition of LABA

Step down of ICS preferred in
stepwise approach for
managing asthma

NAEPP ERP 3, 2007 pages 213, 336, 343

From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf




FDA Advisory Committee Meeting

* FDA held joint advisory committee meeting
— Pulmonary-Allergy Drugs Advisory Committee

— Drug Safety and Risk Management Advisory
Committee

* Focus on safety of LABAs
e Meeting held December 2008

e Key question: Do benefits of LABAs outweigh
risks?




[ Yottty
US FDA December 10-11, 2008, Advisory
Committee Meeting

www.fda.gov

Vote on Questions: Do Benefit outweigh the risk for ... ...7
Serevent Foradil
Yes No  Abstein Yes No Abstain
>18 yrs 10 17 0 9 18 0
1217 yrs 6 21 0 6 21 0
4/5-11 yrs 0 27 0 0 27 0
Advair Symbicort
Yes No  Abstain Yes No  Abstain
> 18 yrs 27 0 0 26 0 i
1217 yrs 23 3 1 20 5 2
4/5-11 yrs 13 11 3 NA NA NA

www fda.gov/ichrms/dockets/ac/cder08 htmlEPulmonaryAllergy

From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf



FDA Recommendations and Labeling
Changes

e February 18, 2010 Advisory Committee
Meeting

— All LABA products will remain on market with
labeled indication for asthma

— Change drug labels
— Safe use initiatives

— Require manufacturers to conduct large clinical
trials to evaluate risk of addition of LABAs to ICS




ﬁ U.S. Food and Drug Administration www.fda.gov
r Protecting and Promoting Public Health

Risk-Benefit Assessment of LABAS

* Risk
— Serious asthma exacerbation resulting in asthma-
related deaths, intubations, and hospitalizations

 Benefit

— Symptomatic benefit in the form of improved lung
function (FEV1, PEFR), reduced nocturnal awakening
from asthma symptoms, and decreased use of rescue
SABA for asthma exacerbations

SABAs may have similar risk and benefit

From http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/pulmonary-
allergydrugsadvisorycommittee/ucm206722.pdf
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Specific Label Changes for Long-Acting Beta-Agonists (LABAs).

1. Contraindicate the use of LABAs for asthma in patients of all ages without con-
comitant use of an asthma-controller medication such as an inhaled cortico-
steroid.

2. Stop use of the LABA, if possible, once asthma control is achieved and maintain
the use of an asthma-controller medication, such as an inhaled corticosteroid.

3. Recommend against LABA use in patients whose asthma is adequately con-
trolled with a low- or medium-dose inhaled corticosteroid.

4. Recommend that a fixed-dose combination product containing a LABA and an
inhaled corticosteroid be used to ensure compliance with concomitant therapy
in pediatric and adolescent patients who require the addition of a LABA to an
inhaled corticosteroid.

From Chowdhury and Dal Pan NEJM 2
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FOR ORAL INHALATION
Initial US Approval: 2006

WARNING: ASTHMA-RELATED DEATH (See full prescribing information for complete boxed warning.)

o Long-acting hetaz-adrenergic agonists (LABA), such as formoterol one of the active ingredients in
SYMBICORT, increase the risk of asthma-related death. A placebo-controlled study with another LABA
(salmeterol) showed an increase in asthma-related deaths in patients receiving salmeterol. This finding
with salmeterol is considered a class effect of LABA, including formoterol. Currently available data are
inadequate to determine whether concurrent use of inhaled corticosteroids or other long-term asthma
control drugs mitigates the increased risk of asthma-related death from LABA. Available data from
controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in
pediatric and adolescent patients. (5.1)

o When treating patients with asthma, prescribe SYMBICORT only for patients not adequately controlled
on a long-term asthma-control medication, such as an inhaled corticosteroid or whose disease severity
clearly warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma
control is achieved and maintained, assess the patient at regular intervals and step down therapy (e.g.
discontinue SYMBICORT) if possible without loss of asthma control, and maintain the patient on a long-
term asthma control medication, such as an inhaled corticosteroid. Do not use SYMBICORT for patients
whose asthma is adequately controlled on [ow or medium dose inhaled corticosteroids. (1.1, 5.1)

---------------------- RECENT MAJOR CHANGES- - - = = =« = - = v vm e mm e
Boxed Warning May 2010
Indications and Usage, Treatment of Asthma (1.1) May 2010
Dosage and Administration, Asthma (2.1) May 2010
Warnings and Precautions, Asthma-Related Death (5.1) May 2010

8.50 x 11.00in £

---------------------- INDICATIONS AND USAGE- - - - - +- - - ==+ ccaecee o




U.S. Food and Drug Administration www.fda.gov
FID/A

Frotecting and Promoting Public Health

Professional Drug Label Changes

Goal — Assure LABAs are used with a long-
term control medication, such as ICS

« Contraindicate use of LABAs in asthma for all ages
without concomitant use of a long-term control
medication, such as ICS

— Contraindication is a strong clear message
— Use of LABA with ICS is already common practice

« Recommend fixed-dose combination product containing
LABA and ICS In pediatric and adolescent patients who
require addition of a LABA to an ICS
— New recommendation to single out younger patients
— To ensure compliance

From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-
AllergyDrugsAdvisoryCommittee/UCM206722.pdf
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r Frotecting and Promoting Public Health

Professional Drug Label Changes

Goal — Reduce overall use of LABAS

« Stop LABA, if possible, once asthma control is
achieved and maintain the use of a long-term
control medication, such as ICS
— New labeling concept
— Step down LABA In preference over ICS

« Recommend against LABA use in patients
whose asthma is adequately controlled on low-
or medium-dose ICS

— New labeling concept
— Optimize ICS prior to adding LABA

From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-
AllergyDrugsAdvisoryCommittee/UCM206722.pdf
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Safety Clinical Trials

Four clinical trials will be conducted in adult and adolescent
patients 12 years of age and older.

Adult and adolescent trials will include 11,700 patients in
each trial for a total of 46,800 patients.

Each trial will evaluate one of the following LABA-
containing drugs: 1) Symbicort (budesonide and
formoterol); 2) Advair Diskus (fluticasone and salmeterol);
3) Dulera (mometasone and formoterol); and 4) Foradil
(formoterol). The Foradil trial will also include treatment
with fluticasone, which will be provided in a separate
inhaler.

One clinical trial will be conducted in pediatric patients
aged 4 to 11 years with Advair Diskus.

The pediatric trial will include 6,200 patients.




Safety Clinical Trials

Patients in all trials will be treated for six months

Primary endpoint will be a composite of serious
asthma outcomes: asthma-related death,
intubation, or hospitalization.

Pediatric trial will also assess other relevant
guality of life endpoints such as days of school
missed and emergency room visits because of
asthma related illness.

The clinical trials will begin in 2011 and FDA
expects to receive results in 2017.




RD (95% Cl) [Sample Sizes]*

14.83 (3.24,26.43) [61/1626 39/1789]

121017 2.57 (0.21,10.92) [48/3103 30/3284]

1810 64 213 (0.34,3.91) [246/23274 202/23604]

65 and Up 358 (-10.47,3.32) [252117 32/2067]

280 (1.11,4.49) [381/30148 304/30806]

-1 <10 -5 0 5 10 15
Asthma Composite

Risk Difference per 1000 Subjects
*RD = Risk Difference Per 1000 Subjects

[Treat. Events/Treat. n  Plac. Events/Placebo n]
e 4: Risk Difference Estimates: Asthima Composite by A roups.




Implications in Asthma

Increased risk associated with LABAS in patients
with asthma

Controversy regarding impact of ICS on risk
Minimize use/dose of LABAs in asthma patients
If used, do so in combination with ICS

Communicate risks to patients
— Require more/better tools
Other respiratory medications not without risks

— ICS
— Anticholinergics







GOLD Treatment Recommendations

I: Mild

IT: Moderate

III: Severe

IV: Very Severe

» FEV,/FVC < 70%

= FEV, > 80%
predicted

= FEV,/FVC < 70%

= 50% < FEV, < 80%
predicted

= FEV,/FVC < 70%

= 30% < FEV, < 50%
predicted

Active reduction of risk factor(s); influenza vaccination

= FEV,/FVC < 70%

= FEV, < 30%
predicted

or FEV, < 50%
predicted plus
chronic respiratory
failure

Add short-acting bronchodilator (when needed)

long term
oxygen if chronic
respiratory failure.
surgical
treatments




3 Respiratory deaths
Boyd 1997
Brusasco 2003
Calverley 2003
Donohue 2002

Subtotal

Test for heterogeneity: Chi® = 1.36, df = 3 (P = 0.72), 2= 0%
Test for overall effect: Z=2.23 (P = 0.03)

1/447
3/405
14/255
3/213

21/1320

1/227
1/400
5/256
1/201

8/1084

n Intern Med 2006

0.1

15.88
12.05
— 59.75
12.32
100.00
1 |
1 10 100
Favors placebo

Favors beta-agonist

0.51 [0.03, 8.08]
2.96 [0.31, 28.36]
2.81[1.03, 7.69]

2.83 [0.30, 26.99]

2.47[1.12, 5.45]




ds a Revolution in COPD Health
\( H) trial
arm, 3 year RCT of COPD treatment
i Placebo, ICS, LABA, ICS + LABA

444 centers in 43 countries
Patients with moderate to severe COPD
184 patients randomized




Probability of Death (%)

— — Placebo
......... Salmeterol

-~ - Fluticasone
—— Combination therapy

(95% Cl, 0.681-1.002)
P=0.052 (log-rank test)

| | | | I
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se Mortality

Croup/Subgroup
Comparisons

RR {95% CI}

LABA vs placebo
Salmeterol vs placebo
Formoterol vs placebo
LABA vs placebo (both study anns exposed to 1C5)
LABA vs placebo (both study anns not exposed to [C5)

0,89 (0.75 to 1.05)
1.14 (049 to 2.66)
1.23 (0,56 to 2.57)
0,895 (0.50 to 1.14)

Comparison/Cutcome Studies, No.

LABA vs placebo
SEVETE PD} exacerbations 14

13

12

2 mos duration or longer (onl




atory Mortality

Emup*ﬂnhgrnup
Comparisons

RR (95% CI)

LABA vs placebo
salmeterol vs placebo
Formoterol vs placebo
LABA vs placebo (both study anns exposed to 1CS)
LABA vs placebo (both anns not exposed to [CS)
LABA plus ICS vs LABA

109 (0.71 to 166G
0.74 (0,04 to 14.0)
0.59 (0.06 to 14.2)
1.10/(0.35 to 3.39)
0.35 (0.14 to 0.53);

Cnmpaﬁa:mn"ﬂutmme

LABA vs placebo
Severs PD exacerbations
All-canse mortality




LABAs + 1ICS,
Mo/ Total Mo,
Chiteomes References (%

LABAs, NoJ
Total No. (%)

Measure (95% CI)

COPD exacerbations 15-17,19-30 TRTBASS (11.3)
(requiring
hospitalization or
withdrawal)

COPD exacerbations Ta4/4 532 (17.5)
requiring systemic
corticosteroids

All-canse mortality R 240/5,252 (4.5)
530

Respiratory deaths 16,17,2021, 04/5.292 (1.8)

23262830
Cardiovascular mortality  16.21,23-26, 72/5.556 (1.6)
258-30

T04/5,612 (12.5)

1,0015/5,05% (20.1)

RR = 0.91 {0.52-1.01}

RR = 084 (0.74-0.96);
p = 0008 NNTB =
RANEL R

261/4.721 (55 RE = 0.90{0.76-1.08)

114/4 721 (2.4)

B3/3,299 (1.4)

ER = 0.80 (0.61-1.05)

RR = 1.22{0.55-1.71)




Evidence from Non-Randomized
Studies

e COPD patients in RCTs often very different
from ‘typical” COPD population

 Evidence from observational studies may offer
insight to risks in non-RCT population

* No increased risk for LABAs in patients with
COPD




Medication
Mone or short-acting B-agonists only
Inhaled corticosterolds
I
Long-acting B-agonists

Theophylline

Adjusted Odds Ratlo (95% CI)

All-Cause Mortallty®

1.00 (reference]
0.80(0.78-0.83)

1.11 (1.08-1.15)
( 0.92 (0.88-0.96)

1.05 (0981100

Resplratory Deatht

1.00 (reference)
0.88 (0.79-1.00)

1.07 (0.96-1.20)
1.12 (0.97-1.30)

1.71 (1.46-2.00)

Cardlovascular Deathd

1.00 (reference)
0.80 (0.72-0.88)
1.34 (1.22-1.47)
0.97 (0.84-1.11)
1.16 (0.99-1.37)

Resplratory ar
Cardiovascular Deaths

1.00 (reference)

0.86 (0.80-0.93)
1.27 (1.18-1.26)
0.98 (0.85-1.02)

1.40(1.25-1.57)




Implications in COPD

No increased risk associated with LABAS in
COPD

Not necessarily the case for all COPD
treatments
— Anticholinegic risks

Evidence of benefit in reducing rate of
exacerbations in combination with ICS

Risks and response by FDA have solely focused
on asthma







