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PROCEEDI NGS
(8:30 a.m)

DR. SWENSON:. Good norni ng, everyone.
We' Il need to bring this nmeeting to order.

|"m Eri k Swenson, acting chairman
of this rather august and |large commttee.
And co-chairing with ne is Marsha Rappl ey
here.

We'll need to begin, and | need to
first read a statenent here. For the topics
that we'll be discussing today, there are
often a variety of opinions, some of which
are quite strongly held. Qur goal is that
today's neeting will be a fair and open forum
for discussion of these issues, and that
i ndi vidual s can express views w thout
i nterruption.

So as a gentle rem nder,

i ndi vidual s are pl ease asked to speak into
the record only when they're recogni zed by
the Chair, and we'll | ook forward to a

producti ve neeting.
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1 In the spirit of the Federal
2 Advi sory Commttee Act and the Governnent in

3 t he Sunshine Act, we ask that the Advisory

4 Comm ttee nmenbers take care that their

5 conversations about the topic at hand take

6 pl ace in the open forum of the neeting.

7 We are aware that nenbers of the

8 medi a are anxi ous to speak with FDA about

9 t hese proceedi ngs. However, FDA will refrain
10 from di scussing the details of this neeting
11 with the nedia until its conclusion. And I
12 should reiterate that's quite inportant,

13 because we're all comng to as best know edge
14 as possible in these two days.

15 | would also like to identify the

16 FDA press contacts, Ms. Sandy Wal sh and Karen
17 Riley. And if you' re here, could you pl ease

18 stand up? Cood.

19 | would like to rem nd everyone
20 present to please silence cell phones and
21 ot her el ectronic devices if you haven't
22 al ready done so.
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1 And again, committees are rem nded

2 to please refrain fromdiscussing the nmeeting

3 topic during breaks or |unch.

4 Thanks very nmuch. And I'll turn it

5 briefly over to Kristine Khuc.

6 Before that, let's have an

7 i ntroduction of all the Conm ttee nmenbers,

8 and if we could start at ny far right-hand

9 si de.

10 DR. GOLDSTEIN: 1'm Brahm Gol dst ei n.
11 |'ma pediatric critical care physician and one
12 of the industry representatives.

13 MR. BURLI NGTON: Bruce-Burlington,

14 consultant, and I'm a industry rep.

15 DR. KRAMER: Judith Kraner. Excuse ny
16 laryngitis. |1'm associate professor of nedicine
17 at Duke University, and a general internist,

18 with a background in random zed controlled

19 trials and observational studies.
20 DR. DANG O Carl D Angio. |I'man
21 associ ate professor of pediatrics at the
22 Uni versity of Rochester, and |I'm a neonatol ogi st
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1 and vacci ne researcher.
2 DR. MARGOLIS: |I'm David Margolis.
3 I'"ma professor of dermatol ogy and a professor

4 of epidem ol ogy at the University of

5 Pennsyl vani a.

6 DR. HENNESSY: Good norning. M

7 name' s Sean Hennessy. | do pharmacoepi dem ol ogy
8 research at the University of Pennsylvani a.

9 SPEAKER: |If | could just interrupt

10 for a nmoment. We are having a little difficulty
11 under st andi ng your words. Can you -- we heard
12 you quite clearly. But prior to that, it's not
13 com ng back. W can't understand it too well;
14 maybe a little echo or sonething. So could

15 peopl e just speak nore slowmy and clearly into

16 the mc, that would hel p.

17 Thank you.

18 DR. BRANTLY: M nanme is Mark Brantly.
19 I ' m professor of nedicine at the University of
20 Florida, and a pulnonary and critical care

21 physi ci an.

22 DR. NOTTERMAN:. My nane is Dani el
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10

1 Notterman. |'ma pediatric intensivist and a

2 nol ecul ar biologist. 1'min the Departnment of

3 Mol ecul ar Bi ol ogy at Princeton University.

4 MS. CELENTO. Ay Cel ento, patient

5 representative, Pediatric Advisory Committee.

6 DR. HUDSON: Melissa Hudson, pediatric
7 oncol ogi st from St. Jude Children's Research

8 Hospital in Menphis.

9 DR. KRENZELOCK: Good norning. |'m Ed
10 Krenzel ock. [|I'mdirector of the Pittsburgh
11 Poi son Center and Drug Information Center at the

12 Uni versity of Pittsburgh Medical Center, and a
13 pr of essor of pharnmacy and pediatrics at the

14 Uni versity of Pittsburgh.

15 DR. KNCELL: Good norning. M nane is
16 Daren Knoell. |'m an associ ate professor at The

17 Chio State University, and appointed in pharnmacy

18 and internal nedicine.
19 MS. VINING Good norning. |'m Elaine
20 Vining. |'mthe consuner representative for the

21 Pedi atric Advisory Conmittee.

22 DR. SHATIN: Good norning. Deborah
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11

1 Shatin, consultant, Drug Safety and Ri sk

2 Managenment Conmi ttee.

3 DR. CNAAN: Avital Cnaan. |I'ma

4 bi ostatistician. | direct nulticenter studies

5 at Children's National Medical Center.

6 DR. ROSENTHAL: Good norning. M nane
7 is Geoff Rosenthal. |1'ma pediatric

8 cardi ol ogi st and epi dem ol ogi st at the Cl evel and
9 Clinic, and I'ma nmenber of the Pediatric

10 Advi sory Comm ttee.

11 DR. MARTI NEZ: M nanme is Fernando

12 Martinez. |'ma professor of pediatrics at the
13 Uni versity of Arizona, and I'mthe director of
14 the Arizona Respiratory Center. |'ma pediatric
15 pul nmonol ogi st.

16 DR. RAPPLEY: Marsha Rappley. [|'m

17 from M chigan State University. | am chair of

18 the Pediatric Advisory Commttee, co-chair

19 today. My area is devel opnental and behavi oral
20 pedi atrics.

21 DR. SWENSON: Erik Swenson. [|I'm

22 prof essor of nedicine in the Division of
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12
1 Pul monary and Critical Care Medicine at the

2 Uni versity of Washi ngton, and have served on

3 this Committee in the past.

4 MS. KHUC:. Kristine Khuc, designated

5 federal official for the Pul mnonary-Allergy Drugs

6 Advi sory Comm ttee.

7 DR. SCHOENFELD: David Schoenfel d.

8 "' ma professor of nedicine at Harvard Medi cal
9 School, and I'm a biostatistician.

10 DR. HOI DAL: John Hoidal, University
11 of Utah, pulnonary critical care physician.

12 DR. GARDNER: Jacquel i ne Gardner,

13 pr of essor of pharnmacy, University of WAashington
14 in Seattle.

15 DR. JOAD: Jesse Joad, professor of
16 pediatrics at University of California-Davis.
17 |'"ma pediatric allergist and pul nonol ogi st.
18 MS. HOLKA: Andrea Holka. |[|'mthe

19 patient rep on the Pul nonary-Allergy Drug

20 Advi sory Committee, and | am executive director
21 of Attack on Asthma in Nebraska.
22 DR. KOCI'S: Good norning. Keith Kocis
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fromthe University of North Carolina in Chapel

Hill. 1'ma professor pediatrics, and I'm a

pedi atric cardiol ogi st and intensivist.

DR. WOLFE: Sid Wlfe. |1'ma general
internist. I'mwth the Health Research G oup
of Public Citizen. [|I'mon the Drug Safety and

Ri sk Managenent Advisory Conm ttee.

DR. ZITO Julie Zito, University of
Maryl and, professor in pharmacy and psychiatry,
and new nenber to the Drug Safety G oup.

DR. NEWVAN: Lee Newman. |'m at the
Uni versity of Col orado, Denver. |'m a professor
of public health, and a professor of nmedicine
and a pul nonol ogi st.

DR. SCHNEEVEI SS:  Sebasti an
Schneewei ss. | am an associ ate professor of
nmedi ci ne and epi dem ol ogy at Harvard Medi cal
School and School of Public Health, and I do
phar macoepi dem ol ogy.

DR. FRANCIS: Good norning. |'m Henry
Francis. |'mthe deputy director of the O fice

of Surveillance and Epi dem ol ogy at FDA, and an
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1 i nfectious di sease physician by training.

2 DR. McMAHON:  Ann McMahon, acting

3 director, Division of Pharmacovigilance Il in

4 the O fice of Surveillance and Epi dem ol ogy. |
5 am a pedi atrician by training. Thank you.

6 DR. SEYMOUR: Sally Seynmour. |I'mthe
7 deputy director for safety in the Division of

8 Pul mronary and All ergy Products at the FDA.
9 DR. CHOWDHURY: |'m Badrul Chowdhury.
10 I'"mthe director of the Division of Pul nonary

11 and Allergy Products at the FDA.

12 DR. ROSEBROUGH: Curt Rosebrough,

13 director, O fice of Drug Evaluation I1I.

14 DR. JENKINS: Good norning. |'m John
15 Jenkins. I'mthe director of the O fice of New

16 Drugs at FDA.

17 DR. NELSON: Robert Nelson, in the
18 O fice of Pediatric Therapeutics, and I'm a
19 pediatric critical care physician and

20 neonat ol ogi st.

21 DR. MURPHY: |'m Diane Murphy. |I'm

22 the director of the Ofice of Pediatric
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15

1 Ther apeutics, and the office conm ssioner on
2 pedi atric infectious di sease specialists.

3 DR. SVWENSON: Thank you very nuch.
4 "Il turn it over to Kristine Khuc

5 of the FDA

6 M5. KHUC: The Food and Drug

7 Adm ni stration is convening today's joint

8 meeting of the Pul nonary-Allergy Drugs, Drug

9 Saf ety and Ri sk Managenent, and Pediatric

10 Advi sory Committees under the authority of the

11 Federal Advisory Committee Act of 1972. Wth

12 t he exception of the industry representative,
13 all menbers and tenporary voting nmenbers are
14 speci al governnent enployees or regul ar federal
15 enpl oyees from ot her agencies, and are subject
16 to federal conflict of interest |aws and

17 regul ati ons.

18 The follow ng information on the

19 status of the Commttees' conpliance with

20 federal ethics and conflict of interest |aws
21 covered by but not limted to those found at

22 18 USC Section 208 and Section 712 of the
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1 Federal Food, Drug, and Cosnetic Act are

2 bei ng provided to participants in today's

3 neeting and to the public.

4 FDA has determ ned that nmenbers and
5 tenmporary voting menbers of these committees
6 are in conpliance with federal ethics and

7 conflict of interest laws. Under 18 USC

8 Section 208, Congress has authorized FDA to

9 grant wai vers to special governnment enpl oyees
10 and regul ar federal enployees who have

11 potential financial conflicts, when it is

12 determ ned that the agency's need for the

13 particul ar individual's services: outweighs

14 his or her potential financial conflict of

15 i nterest.

16 Under Section 712 of the Federal

17 Food, Drug, and Cosnetic Act, Congress has

18 authorized FDA to grant waivers to speci al

19 governnent enpl oyees and regul ar federal

20 enpl oyees with potential financial conflicts,
21 when necessary, to afford the Conmttee

22 essential expertise.
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1 Rel ated to the discussions of

2 today's meeting, nenbers and tenporary voting
3 menmbers of these committees have been

4 screened for potential financial conflicts of
5 interest of their own, as well as those

6 i nputed to them including those of their

7 spouses or mnor children, and for purposes

8 of 18 USC Section 208, their enployers.

9 These interests may include

10 i nvestnents; consulting; expert w tness
11 testinony; contracts/grants; cooperative
12 research and devel opnment agreenents;

13 t eachi ng/ speaki ng/ witing;, patents and

14 royalties; and primary enpl oynent.

15 Today' s agenda i nvol ves di scussi ons
16 of the benefit/risk assessnment of |ong-acting
17 bet a-2 adrenergi c agonists for the treatnment

18 of asthma in adults and children. This is a
19 particul ar matters nmeeting, during which

20 specific matters related to | ong-acting

21 bet a-2 adrenergic agonists will be discussed.
22 Based on the agenda for today's
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neeting and all the financial interests
reported by the Commttee nenbers and
temporary voting menbers, conflict of

I nterest waivers have been issued in
accordance with 18 USC Section 208(b)(3) and
Section 712 of the FD&C Act to Dr. Fernando
Martinez. Dr. Martinez is a nmenber of the
Advi sory Board for a conpeting firm for

whi ch he receives between $5,001 to $10, 000
per year.

Wth regard to FDA's guest speaker
the Agency has determ ned that the
information to be provided by this speaker is
essential. The following interest is being
made public to allow the audience to
obj ectively evaluate any presentati on and/ or
comments made by the speaker.

Dr. Robert Lemanske has
acknow edged that he is a consultant for
Merck, G axoSm thKline, Novartis,
AstraZeneca, and Mapp Pharnaceuticals. As a

guest speaker, Dr. Lemanske will not
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1 participate in Conmttee deliberations, nor
2 will he vote. The waivers allow this

3 i ndividual to participate fully in today's

4 del i berati ons.

5 FDA's reasons for issuing the

6 wai vers are described in the waiver

7 docunments, which are posted on FDA's website
8 at www. f da. gov/ ohr ns/ docket s/ def aul t. ht m

9 Copi es of the waivers may al so be obtained by
10 submtting a witten request to the Agency's
11 Freedom of Information O fice, Room 6-30, of

12 t he Parklawn Building. A copy of this

13 statement will be available for review at the
14 registration table during this neeting, and
15 will be included as part of the officia

16 transcript.

17 Wth respect to FDA's invited

18 i ndustry representatives, we would like to
19 di scl ose that Drs. Brahm Col dstein and Bruce
20 Burlington are participating at this neeting
21 as non-voting industry representatives,

22 acting on behalf of regul ated industry.
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1 Drs. Goldstein and Burlington's

2 role at this nmeeting is to represent industry
3 in general and not any particul ar conmpany.

4 Dr. Burlington is an independent

5 phar maceuti cal consultant.

6 We would |like to rem nd nmenbers and

7 tenmporary voting nmenbers that if the

8 di scussi ons involve any other products or

9 firms not already on the agenda for which an
10 FDA partici pant has a personal or inputed

11 financial interest, the participants need to
12 excl ude thensel ves from such invol vement, and
13 their exclusion will be noted for the record.
14 FDA encourages all other participants to

15 advi se the Commttee of any financi al

16 rel ati onshi ps that they may have with any

17 firms at issue.

18 | would also like to rem nd panel
19 nmenmbers to pl ease nmake your selections for

20 the menu. Please set it aside and we'l

21 collect it at the break.

22 Thank you.
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1 DR. SWENSON: And now I'd like to

2 i ntroduce Dr. Chowdhury of the FDA, who w ||

3 proceed with some openi ng renmarks.

4 DR. CHOWDHURY: Good norning. Good

5 nor ni ng, Honorabl e Co-Chairs and nenbers of the

6 Pul nonary- Al | ergy Drugs Advisory Comm ttee, Drug

7 Saf ety and Ri sk Managenent Advi sory Committee,

8 and Pediatric Advisory Commttee,
9 representatives from AstraZeneca, GSK, and
10 Novartis, and others in the audience. | welcone

11 you to this nmeeting on behalf of the U S. Food

12 and Drug Adm ni stration.

13 Dear nembers of the Advisory

14 Committee, | particularly thank you for your
15 participation in this neeting. 1In this brief
16 presentation, | wll introduce the objective
17 of this Joint Advisory Commttee nmeeting and
18 the questions that you will discuss and work
19 upon.

20 There are two inhaled | ong-acting
21 bet a agoni st bronchodil ators marketed in the
22 United States. These are salneterol and
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1 formoterol. They are marketed as

2 si ngl e-i ngredi ent products and al so as

3 fi xed-dose conmbi nati on products with inhaled
4 corticosteroids. Products containing

5 sal meterol and fornoterol are indicated for

6 use in patients with asthm, exercise-induced
7 bronchospasm and chroni c obstructive

8 pul nronary di sease. Inportant safety risk of
9 | ong-acting beta agoni st bronchodilators in
10 patients with asthma are asthma-rel ated death
11 and severe asthm exacerbati on.

12 Dear nmenbers of the Commttees, the
13 obj ective of this Advisory Conmttee neeting
14 is to discuss risks of these drugs, their

15 benefits, and discuss the risk/benefit in

16 adult and pediatric patients with asthma.

17 As you can see on the agenda, Dr.
18 Robert Lemanske, professor of pediatrics at
19 the University of Wsconsin, will speak
20 first, giving an overview of asthma and
21 current asthma treatments. We are very
22 fortunate that Dr. Lemanske, an expert in

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



23

1 asthma, particularly pediatric asthm, has
2 agreed to speak at this neeting.
3 | thank Dr. Lemanske on behal f of

4 t he FDA

5 After Dr. Lemanske, we'll have
6 representatives presenting fromthe FDA for
7 the representati ons by sponsors of these
8 products. We will reconvene tonorrow with

9 brief presentations by the FDA, open public

10 heari ng, and di scussion by the Commttee.

11 Dear menbers of the Committee, as
12 you hear the presentation, | request that you
13 keep in mnd the questions that you wl|

14 di scuss and vote on tonorrow.

15 There are a total of 10 questions.
16 I will show the questions in 10 subsequent

17 slides. | will not read all the questions,
18 because there are sone common thenes in sone
19 of these questions, and also, they're

20 available in print at this neeting.

21 As you can see, questions 1 through
22 4 are related. These questions are by active
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i ngredi ents and by age groups. Questions 1
through 4 are not for voting.

Questions 5 through 8 are al so
related. These questions are by individual,
| ong-acting beta agoni st
bronchodi | at or-cont ai ni ng drug products, and
al so by age group. Questions 5 through 8 are
voting questi ons.

Here is question 1, and | will read
this question for you. Discuss the benefit
of using salneterol for the treatnent of
asthma in patients not adequately controll ed
on ot her asthnma-controller medications; e.g.,
| ow to nedi um dose inhal ed corticosteroids,
or whose di sease severity clearly warrants
initiation of treatnment with two mai ntenance
t herapies in each of the follow ng age
groups: In adults equal to 18 years of age
or older, in adolescents 12 to 17 years of
age, in children 4 to 11 years of age.

Question 2 is related to

Question 1. This is also a benefit question,

24
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1 but the active nmoiety in this question is
2 formoterol. The lower age for children is
3 five years, to match the | ower age of
4 approval of single-ingredient
5 f ormot erol - cont ai ni ng products.
6 Question 3 is related to the
7 previous two questions, with the exception
8 that the question is on risks, and the active
9 noiety in this question is sal meterol.
10 Question 4 is related to
11 Question 3. This is also a risk question,
12 but the active noiety in this question is
13 formoterol. The lower age for children is
14 five years, to match the | ower age of
15 approval of single-ingredient
16 fornmot erol -cont ai ni ng products.
17 Here is Question 5, and this is a
18 different thene, and I'Il read this question.
19 Do the benefits of Serevent -- salnmetero
20 xi nafoate -- outweigh its risk for the
21 mai nt enance treatnent of asthma in patients
22 not adequately controlled on other asthma-
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controller medications; e.g., lowto nmedium
dose inhaled corticosteroids? All host

di sease severity clearly warrants initiation
of treatment with two mai ntenance therapies
in the follow ng age groups: |In adults 18
years of age and older -- this is a voting

gquestion; in adolescents to 17 years of

age -- again, a voting question; in children
4 to 11 years of age -- again, a voting
questi on.

Question 6 is related to
Question 5, where the drug product subject of
this question is Foradil. The |ower age for
children is five years, to match the | ower
age of approval of single-ingredient
formeterol -containing product.

Question 7 is related to Question 5
and 6, where the drug product subject of this
guestion is Advair.

Question 8 is related to Question 5
t hrough 7, where the drug product subject of

this question is Synmbicort. The |ower age
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1 for children is 12 years, to match the | ower
2 age of approval of single-ingredient

3 formeterol -containing product. O note,

4 Advair and Synmbicort are conbi nation products
5 containing a | ong-acting beta agoni st and an
6 i nhal ed corticosteroid.

7 Question 9 and Question 10 are

8 different, and I'll read these for you.

9 Question 9: Based on your discussion, are
10 there further |abeling changes or risk

11 mtigation strategies for individual LABA

12 products or the class as a whole that woul d
13 be advi sabl e?

14 Question 10: \What further studies,
15 if any, would clarify inportant unanswered
16 questions of safety and efficacy for

17 i ndi vi dual LABA products or the class as a

18 whol e?

19 We | ook forward to an interesting
20 nmeeting. | thank you again, the Commttee
21 menmbers, for your time, effort, and

22 commtnment to this inmportant public health
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1 servi ce.

2 | now turn the podium over to Dr.

3 Henry Francis, deputy director, O fice of

4 Surveill ance and Epidem ol ogy, for himto

5 make sonme brief opening remarks.

6 Dr. Francis, please.

7 MR. FRANCI S: Thank you, Badrul.

8 Chai rpersons, distingui shed nenbers of the

9 Commttee, and guests, the O fice of

10 Surveill ance and Epi dem ol ogy wants to wel cone
11 all of you and give a couple of sinple nessages.
12 First, fromthe office level, we

13 have not made a final conclusion-on this very

14 conpl ex subject, which is dealing with a very

15 i nportant public health issue. W | ook

16 forward to the insights, advice, and

17 recommendations fromthe Commttee, and | ook
18 forward to working with our coll eagues and
19 FDA in making an infornmed decision on the

20 things that we have to do.
21 Have a good norning, and we | ook

22 forward to a very successful neeting.
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1 DR. SVWENSON: All right. At this

2 juncture then, Dr. Lemanske will give us an

3 i ntroductory |lecture here on asthnma and its

4 control.

5 DR. LEMANSKE: Well, thank you very

6 much. | greatly appreciate the opportunity to
7 address this incredible audience. 1|'ve never

8 seen so many bright people in one room before.
9 And it's not just because it's Christmas. |It's
10 because obviously, there's a | ot of people with
11 a lot of talents.

12 Wth the tine that | have, | would

13 like to address some clinical studies that |

14 have been part of for the last 15 years that

15 have been generated by two NHLBI - funded
16 networks: The Asthma Clinical Research

17 Net wor k and t he Chil dhood Ast hna Research and

18 Educati on Net wor k.

19 " mgoing to focus on studi es that
20 we have dealt with beta agonists, both

21 short-acting and | ong-acting beta agonists,
22 to sort of give you a historical perspective
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1 of what the field was thinking in the last 10

2 to 20 years; what studies we put together to

3 try and address what we consider to be

4 i mportant questions; and then the answers

5 that we got to the questions, and how t hese

6 answers generated sonme nore questions, and

7 where we need to go in the future.

8 Before I go over some of these

9 trials, | thought it would be inportant for
10 me to just give you a little bit of a

11 background on sonme of the things that we have

12 done also with the EPR-3 group to -- which

13 relies on some of the data that has been

14 generated by these networks to give treatnment
15 recommendati ons to the community.

16 Can | advance this from here? Oh,
17 it's this one. Sorry.

18 So first of all, to set the stage,
19 when | was training, we were taught that

20 asthma was primarily a bronchospastic

21 condition of lungs. Then in the 1990s, with

22 t he advent of bronchial biopsies in asthmatic
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patients, we began to recognize that it was
truly an inflammatory condition. Sonme of the
guestions that we still need to answer are,
first, when does this inflanmtory process
start, particularly in the pediatric

popul ation? |If we can figure the answer to
that, can we prevent it fromoccurring? |If
we can't, can it be reversed? And finally,
is it possible that certain of the therapies
that we use to treat asthma could actually
make the inflammatory process worse?

As far as the guidelines are
concerned, this inflammtory process was the
maj or focus for the first National Asthm
Educati on and Prevention Programin 1991. In
1997, based on two studies -- one in the
adult popul ation and one in children -- we
began to realize the inportance of early
recogni tion and di agnosis of asthma and
appropriate treatment intervention in order
to conserve lung function over tine.

In 2002, we didn't revanp the whole
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1 gui del i nes, but we focused on five inportant

2 questions, and hopefully answered them And

3 this then led to the current docunment which

4 was rel eased in 2007.

5 Now, the new concepts in this

6 current docunent are on this slide. First,

7 the recommendati ons that we nade are now nmade
8 using three age ranges, not two. And for the
9 pur poses of this Committee, | think this

10 grouping will be very convenient: O to 4, 5

11 to 11, and greater than 12 years of age.

12 We al so advanced the concept of not
13 only asthma severity, but much nore detail in
14 terms of asthma control, and eval uated both
15 severity and control using two domains:

16 | mpai rment and ri sk.

17 Now, severity of asthma is really
18 the intrinsic intensity of the disease

19 process, and is nost easily and directly

20 measured in patients not receiving |long-term
21 therapy. It basically guides clinical

22 deci sions during the initial evaluation and
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prior to the start of controller therapy.

The ot her concept, control, is the
degree to which asthma-rel ated synptons,
functional inpairment, and the risk of
untoward events are mnim zed and the goals
of therapy are net. Control really guides
clinical decisions to either maintain or
adj ust therapy once the therapy is initiated.

And finally, a concept which many
different clinical research groups have been
interested in is the concept of
responsi veness. Wy do sonme patients respond
better to certain types of nedications while
others do not? 1Is it related to certain
phenot ypi ¢ characteristics of the
patient -- gender, for exanple, race -- or is
it related to certain genetic characteristics
or the patient's genotype?

Both severity and control include
t he domains of current inpairnment and future
risk. And | think Dr. Stoloff in his

presentation this afternoon will go into this
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1 in much detail. The inportance of inpairment
2 is it's basically a cross-sectional

3 eval uati on of the patient at any point in

4 time, and it |ooks at the frequency and

5 intensity of synptonms and functional

6 limtations reflected by eval uati ons of

7 pul monary function and quality of life.

8 The risk domain is a nore

9 | ongi tudinal look at the patient in terns of
10 the frequency and severity of asthma

11 exacer bations; progressive decline in lung
12 function, which is somewhat difficult for us
13 to assess, but we need to think about it; or
14 the risk of adverse effects from various

15 medi cations; and in children, of course,

16 i nhal ed corticosteroids and their effect on

17 gr owt h.

18 Now, it's quite possible that

19 therapy with a certain nmedication my do a
20 wonderful job in controlling inpairnment, but
21 not do a very good job in controlling risk.
22 So when we | ook at clinical trial data, |
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1 think it's inmportant for us to understand

2 what outcones are being eval uated, and what

3 drugs effect inpairnment risk or potentially
4 bot h.

5 The primary goal of asthma therapy
6 is to enable a patient to achi eve and

7 mai ntai n control over their asthma to

8 elimnate inpairnments, including synptons,

9 functional limtations, poor quality of Ilife,
10 and ot her manifestations of asthma.

11 This is inpairnment, and then reduce
12 future risks of exacerbations, energency

13 departnment use, and hospitalizations. The
14 treatment goals, it's inportant to recogni ze,
15 are identical for all levels of asthm

16 severity.

17 Wth that as a background, |'d now
18 like to review with you some of the trials

19 t hat have been generated by the Asthma
20 Clinical Research Network and also the Child
21 Ast hma Research and Educati on Network. And

22 it's inportant for you to understand that
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1 these trials that 1'"m going to show you have
2 been funded by the National Heart, Lung, and
3 Bl ood Institute and not by the pharmaceuti cal
4 i ndustry.

5 Therefore, we feel that we have

6 been very dispassionate, if you will, in

7 ternms of designing these trials, to hopefully
8 answer questions that we felt were inportant
9 in terns of filling in on sone of the

10 evi dence that we thought was | acking, so we
11 coul d better make recomrendati ons for asthma
12 treatment in national and internationa

13 gui del i nes.

14 Let's look first at short-acting
15 beta agonists. |'msure many of you renenmber
16 in the early 1990s, there was debate as to

17 whet her or not taking a short-acting beta

18 agoni st on a regular basis was bad or good.
19 And there was a -- when | would go to

20 scientific neetings, there was heated

21 di scussi ons about this.

22 So the Asthma Clinical Research
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Network felt that this is an area that we
should try to address. And all of our trials
have acronyns, so you'll have to bear with ne
on this.

And the first trial was called the
Bet a Agoni st Study, or the BAGS trial. And
t he question we wanted to answer here: |Is
treatment with regularly schedul ed al buterol
safe? We took a group of mld asthmatics,
treated themwith two puffs four tinmes a day
of al buterol or matching placebo, and then
took them off for a five-week period to see
if there were differences during treatnent,
and when we took the treatnment away, if the
al buterol -treated group got worse because

al buterol was doing sonething bad to their

l ungs.

The answer we got fromour trial
was it was neutral. This therapy wasn't
harnful nor was it beneficial. And we

publ i shed these results in the New Engl and

Journal of Medicine in 1996.
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1 At the tine we were working on this
2 trial, Steve Liggett and his coll eagues began
3 to uncover the inportance of beta adrenergic
4 pol ynmor phi sm receptor polynorphisns. And we
5 asked the question, is it possible that there
6 may be a subgroup of patients based on their
7 genotype that m ght actually do better with

8 beta agoni st therapy or potentially do worse?
9 And so we did a retrospective ancillary

10 st udy.

11 And the question we wanted to ask
12 here is do beta receptor pol ynorphisns

13 i nfluence the response to chronie treatnent

14 with beta agonists? And | o and behol d, what
15 we uncovered was that patients with the

16 Arg/ Arg genotype at codon 16 may be at

17 increased risk of loss of asthma control.

18 And | et me show you the data on which this

19 was based.

20 The major outcone in this trial was
21 a.m peak flow. The yellow bar here, this is
22 | ooking at the weeks of the study. This is
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1 16 weeks of treatnment followed by 5 weeks in
2 t he run-out peri od.
3 And you can see the honozygote

4 Arg/ Arg, when they were treated with placebo,
5 did fine. The opposite genotype, the

6 dy/dy, when they were being treated with

7 regularly schedul ed al buterol, they also did

8 fine. But the Arg/Arg genotype, which

9 represents about 16 percent of the Caucasi an
10 popul ati on and about 25 percent of the

11 African- Aneri can popul ati on, when they were
12 given regularly schedul ed al buterol, their
13 peak flows went down. And when we took them
14 of f, they went down considerably further.

15 This strongly suggested to us that there nay

16 be a genotype-attributable effect with

17 chroni c beta agoni st therapy that was

18 i mportant for us to try to |learn nore about.
19 Because this was a retrospective
20 study, and retrospective studies can be

21 hypot hesi s-generating but really don't do
22 much for the evidence base, we decided to
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1 desi gn a prospective study which we called

2 BARGE. And the question we wanted to answer
3 here is does this B16 |oci influence asthma
4 out come neasures other than peak flow?

5 And what -- as far as we know, this
6 was the first asthma clinical trial in which
7 patients were random zed by genotype. And

8 what we found and published in Lancet in 2004
9 was, yes, the subjects with the Arg/Arg

10 genotype had better control when regularly
11 schedul ed al buterol was stopped and subjects

12 with the y/dy genotype had inproved

13 control with regul ar use.

14 Now, there's nuch nore data to this
15 trial than | have tinme to discuss, but this
16 confirmed in our mnds that at |east for

17 short-acting beta agonists, there may indeed
18 be a genotype-attributable effect that we

19 needed obviously to |learn nore about.

20 Wth that as a background, the

21 | ong-acting beta agonists cane on the

22 mar ket pl ace as we were designi ng BAGS and
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t hi nki ng about other trials that would be
i nportant for us to be able to do. And we
focused on | ong-acting beta agonists by
desi gning two conpanion trials: One called
SOCS, and the other called SLIC. The
patients who were enrolled in these trials
were treated with a nmedi um dose of inhal ed
corticosteroids for six weeks. At the end of
that six-week tinme period, if they were
wel | -controlled, they went into SOCS. And if
t hey were not well-controlled, they went into
SLIC. Let ne cover SOCS first.

The question we wanted-to answer in
SOCS: In patients with mld persistent
asthma, who are well-controlled on inhal ed
corticosteroids, can salneterol replace the
i nhal ed corticosteroid and be used as
nonot herapy? There were clearly patients who
were comng into our clinics and saying, Doc,
you started nme on this new nedicine,
salneterol. It makes nme feel really good,

and do | have to keep taking these inhaled
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1 corticosteroids on a daily basis? And what

2 we found is once they were entered into SOCS,
3 t hey continued their inhaled corticosteroid,

4 they went off their steroid and went on

5 nonot herapy with sal meterol, or they went on

6 to placebo. And what we found and published

7 in JAMA was that, no, sal meterol nonotherapy
8 woul d i ncrease the risk of |oss of asthm

9 control and actually increase the risk of

10 asthma exacerbations. So this really

11 confirmed what many of us thought, that

12 sal neterol should not be used as nonot herapy.
13 What about conbi nation-therapy? In

14 the m d-1990s, two groups published sonme
15 very, very surprising data. Andrew G eening

16 from United Kingdom and the late Ann

17 Wbol cock from Australia asked the question,
18 in adult patients who are not doing well on
19 | ow doses of inhaled corticosteroid, which is
20 t he next best treatnment step to pursue:

21 G ving them nore steroid, thinking that this
22 was an inflammtory condition of the |ung,
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1 and that would be hel pful or giving

2 adj unctive therapy in the formof a

3 | ong-acting beta agonist? And |o and behol d,
4 what both groups were able to denonstrate is
5 t hat adding the | ong-acting beta agoni st was
6 actually significantly better than giving

7 nore steroid for a nunmber of different

8 out cones.

9 Then canme the Facet Study,

10 publ i shed by our European coll eagues, in

11 whi ch they took a group of patients on
12 budesoni de, 200 mi crogranms per day. They
13 t ook anot her group and they quadrupled the

14 dose of the steroid. And then they did one

15 ot her intervention where they kept the

16 steroid dose the sanme, the | ow dose the sane,
17 added the | ong-acting beta agoni st

18 formoterol, or took the high dose and added
19 the | ong-acting beta agonist as well.

20 And | think you can see here when
21 t hey | ooked at severe exacerbation per

22 patient year, that as you added a | ong-acting
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beta agoni st, you got inprovenent, a
reduction in exacerbation. |If you gave nore
steroid, you also got inprovenent in terns of
exacerbation rates. And if you did both, you
got the greatest effect.

So the data from G eening and
Wbol cock, along with the Facet Study,
suggested that the addition of a |ong-acting
beta agoni st could not only influence
i mpai rment significantly, but also
potentially the risk domain as well.

This then led us to SLIC. And
remenber, the patients going inte SLIC were
those who were not well-controlled on a | ow
dose of -- or, I'msorry, a medium dose of
i nhal ed corticosteroid. And we felt that
what the patients were going to do is if we
put them on a |ong-acting beta agoni st based
on the data from Greeni ng and Wbol cock, if
they were uncontrolled and then they becane
controlled, or their control was inproved by

the addition of the |ong-acting beta agoni st,
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1 the patients would then cone back to our

2 clinic and they would say, Doc, |I'm so nmuch

3 better now that you added this |ong-acting

4 beta agonist. Can | reduce the dose of ny

5 steroid?

6 And if the answer to that question
7 was yes, we thought they would cone back

8 again and ask us, can | elimnate the steroid
9 al t oget her?

10 And what we found and published in

11 JAMA in 2001 is we could reduce the dose by
12 about 50 percent with inpunity, denonstrating

13 t hat LABAs have the potential of-being

14 i nhal ed corticosteroid-sparing. But when we
15 elimnated the drug altogether or the steroid
16 al together, the treatnent failure rate went

17 up significantly. So like we found in SOCS,

18 nonot herapy with the |ong-acting beta

19 agoni sts, at |east salnmeterol, was not a good
20 idea, but it did offer the potential of

21 steroid reduction in patients on higher doses
22 of inhal ed steroid.
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Wel |, you're probably asking, he

told me about this Arg/Arg genotype stuff
with short-acting beta agonists. What about
the | ong-acting beta agonists? Well, we

| ooked at a retrospective anal ysis of our
SOCS and SLIC data. And renenber, when we do
this, this is hypothesis-generating.

And the questions we wanted to
ask -- or answer: Are the adverse effects of
chronic albuterol treatnent in patients with
the Arg/ Arg genotype at this loci also
denonstrable with the | ong-acting beta
agoni st salnmeterol? And if so, does
concom tant treatment with an inhal ed
corticosteroid alter these effects?

And what we found and we published
in the Blue Journal in 2006 was that simlar
effects were seen with salnmeterol in the
Arg/ Arg patients, and also the effect was not
prevented by concom tant inhal ed
corticosteroid treatnment. So this led us

then to thinking about designing another
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1 trial, prospective trial, to try and | ook

2 very specifically at genotype-attributable

3 effects, with the addition of a |ong-acting

4 beta agonist with an inhaled steroid

5 backbone, if you will.

6 So this is the stud, LARGE. And

7 have to tell you that this data was presented

8 at the AAAAlI (?) neetings and the ATS

9 neetings, so it has been in the public forum
10 But the manuscript is currently in
11 preparation. |t has not been peer reviewed.

12 So |'ve been asked by my NI H col |l eagues t hat

13 you pl ease | ook at this data, but don't quote
14 it until we have a chance to get it in press.
15 The question we want to answer in

16 LARGE: Are there genotype-attributable

17 adverse effects on control due beta receptor

18 pol ynor phisnms in patients receiving LABAs in

19 combi nation with inhaled corticosteroid? And
20 what we found, to our surprise, was the

21 answer to this question was no. Addition of

22 sal nmeterol to inhaled corticosteroids for 18
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1 weeks produced simlar inmprovenents in airway

2 caliber in both Arg/Arg and Ay/dy genotype

3 groups, and exacerbation rates were al so

4 sim | ar.

5 There have been a nunber of other
6 groups within industry who have al so | ooked
7 at this particular question regarding beta

8 receptor pol ynorphisns and | ong-acting beta
9 agonists. And | don't have tine to quote all

10 of them but this is some work published by
11 Gene (?) Bleecker, who | ooked at a sal neterol
12 study, and his results were that the response

13 to therapy was not dependent on B16 genotype

14 or haplotype. And the response to salnetero
15 does not vary between adrenergi c genotypes
16 after chronic dosing with an inhal ed

17 corticosteroid.

18 So the majority of the evidence at

19 this point would suggest that the addition of

20 a long-acting beta agonist, if it has adverse
21 consequences, we are having a very, very
22 difficult time attributing this to the
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1 patient's genotype in terms of the beta

2 receptor polynorphisns that we have | ooked at
3 t hus far.

4 So why did we see these differences

5 with SABAs, or short-acting beta agonists,

6 and we can't see themw th | ong-acting beta

7 agoni sts? There may be a nunber of

8 possibilities.

9 First, genotype-specific

10 differences only occur with short-acting beta
11 agoni sts, but not with |ong-acting beta

12 agoni sts when used with inhal ed

13 corticosteroids.

14 Second, higher doses of inhaled

15 corticosteroids could possibly blunt a

16 genotype-specific effect of the therapy.

17 Third, higher doses of inhaled

18 corticosteroids could delay a

19 genotype-specific effect of sal meterol.

20 And finally, genotype-specific

21 effects may be nore proninent in

22 subpopul ations that were under-represented in
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1 our LARGE st udy.

2 VWhat about conbi nation therapy in

3 children? Some of the work that led to sone
4 of the current approval of this class of

5 drugs in this age group was sone work first

6 by Dr. Russell and col | eagues, who | ooked at
7 4 to 16-year aged children who were currently
8 taki ng inhaled corticosteroids, whose peak

9 flow was | ess than or equal to 90 percent

10 predi cted, and had diurnal variation at peak
11 flow of greater than 15 percent.

12 So these kids were taking inhaled
13 corticosteroids, still had sone abnormalities
14 in pulmonary function that the group felt was
15 not ewort hy and deserving of sonething el se.
16 And so what they did is they gave
17 hal f the group sal neterol powder and the

18 ot her half placebo, and they treated them for

19 12 weeks.

20 Now, this is a sunmary of what they
21 found. The addition of sal neterol powder
22 significantly inproved norning peak flow,
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1 reduced ast hma synptons, and reduced daytinme
2 rescue al buterol use. Now, this is a conmon
3 theme that we see with |long-acting beta

4 agonists. They're very good at addressing

5 t he inpairnment domain.

6 Eveni ng peak flow of nighttine

7 asthma symptons and ni ghttime rescue

8 al buterol use followed a sim |l ar pattern, but
9 were not significant after the first four

10 weeks. This has al so been seen in other

11 studies in which the difference between LABAs
12 and pl acebo seens to be nost noteworthy
13 within the first four to eight weeks. And

14 then whether it's due to placebo effect or

15 the children are taking their medicine nore
16 on a regularly schedul ed basis, the inhaled
17 corticosteroid nonot herapy group tends to

18 catch up.

19 The overall incidence of adverse
20 events was simlar in both groups. However,
21 headaches were nore common in the salnmetero
22 group.
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1 What about the addition of

2 sal neterol versus doubling the dose of

3 becl onet hasone in children with asthm? This
4 is some work published by our Dutch

5 col | eagues, Dr. Verberne et al., in the Blue

6 Journal in 1998, in which they | ooked at 177

7 children, ages 6 to 16 years, with mld to

8 noderate asthma: Pul nmonary function 55 to

9 90 percent predicted, and using low to nmedi um
10 doses of inhaled steroids for at |east three
11 nont hs.

12 These ki ds had denonstrable

13 reversibility with bronchodil ator and

14 met hachol i ne hyper-responsi veness. And they
15 were then put into a six-week run-in period
16 at a constant dose of inhaled steroid, and

17 then treated for an entire year with the

18 addition of a placebo to this inhaled steroid

19 background. This inhaled steroid background
20 plus additional steroids. So this gave him
21 800 m crograns per day of inhaled

22 corticosteroid. And finally, the | ow dose
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1 was continued and sal meterol was added twi ce
2 daily.

3 And there was a | ot of data

4 generated fromthis trial, and | don't have
5 time to sunmarize it all, but when they

6 | ooked at pul monary function for the entire
7 54 weeks, there was really no difference

8 bet ween the three treatnents. Inportantly,

9 when they | ooked at side effects, this bottom

10 line here, this is the change in height from
11 baseline and this is going down about .3

12 sononeters (?).

13 It appears as if the higher dose of
14 the inhaled corticosteroid significantly

15 reduced growth velocity conpared to the other
16 treat ment groups.

17 And | think this is an inportant

18 thing to keep in mnd, that when we | ook at

19 patients who are not well-controlled on | ow
20 doses of inhaled corticosteroid, what is

21 better to give them nore steroid,

22 particularly in the pediatric popul ation, or
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add a | ong-acting beta agonist? This data
woul d suggest that adding a |ong-acting beta
agoni st may actually be the safer way to go
in terms of producing adverse effects.

The problem wi th that thinking,
though, is that there really was no
di fference between these two treatnent
groups, suggesting -- or begging the
guestion: What greater anount of efficacy
does addi ng a long-acting beta agonist do in
children to a backbone of inhal ed
corticosteroids, and in children who are
enrolled in a clinical trial and-probably
taking their nmedicine on a regular basis?

The CARE Network has al so done sone
work with beta agonists that 1'd like to
briefly review with you. And again, the data
that I'mgoing to present to you is not from
our group alone, but froma group of
wonderful coll eagues at National Jew sh
Medi cal and Research Center, University of

California, San Di ego, Washington University
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1 at St. Louis, and Fernando Martinez in the

2 audi ence here fromthe University of Arizona.
3 The Data Coordinating Center is

4 | ocated at Penn State University. And again,
5 the information that |I'm going to share with

6 you has been funded by the Nati onal

7 Institutes of Health.

8 A nunber of years ago, when we were
9 trying to nake our recomrendations for EPR-3

10 in terns of step 2 care for children, we did

11 not have a | ot of conparative -- in fact, we

12 had no conparative studies in which an

13 i nhal ed corticosteroid was conpared to

14 nont el ukast or conpared to conbi nation

15 therapy, all of which were in the
16 mar ket pl ace.
17 And we needed to |l earn nore about

18 what is the best choice of therapy for the

19 treatment of mld persistent asthma in
20 children. Three choices: Inhaled
21 corticosteroid nonot herapy, conbination

22 therapy with LABA plus an inhaled steroid, or
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1 nonot herapy wi th nont el ukast.

2 The way the trial was designed,

3 there were three parallel groups. One group
4 got fluticasone, 100 m crograns in the

5 norni ng, 100 mcrograns in the evening. A
6 second group got -- we wanted to see if the
7 | ong-acting beta agoni st sal neterol could

8 potentially be steroid-sparing.

9 We treated the kids with 100

10 m crogranms of fluticasone in the norning,
11 al so sal neterol, and sal neterol at night.
12 The final group got a |eukotriene receptor
13 ant agoni st at night. And so these were the

14 t hree groups: Monotherapy ICS; packed

15 conbi nati on therapy because the steroid was
16 not given twice a day -- we couldn't because
17 of the fornulations available to us at the
18 time -- and finally, a |leukotriene receptor
19 ant agoni st group.

20 The primary outcone of packed was
21 asthma control days during the 12-nonth

22 treatment period. And using self-reported
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1 di ary data, an asthnma control day was defined
2 as a day wi thout al buterol use, it was

3 permtted pre-exercise; the use of non-study
4 ast hma nedi cations; daytinme or nighttine

5 ast hma symptons; unschedul ed health care

6 provider visits for asthm; and school

7 absent eei sm for asthnma.

8 Now, we generated a | ot of data

9 i npact, and | don't have tine to go over it
10 all with you, but this is a summry slide

11 | ooki ng at a number of different outcones:

12 Ast hma control days, of course, was the

13 primary outcone; asthma control

14 guestionnaire; asthma treatnent outcones;

15 time to predni sone burst (?); first

16 predni sone burst; tinme to treatnment failure;
17 number of treatnment failures.

18 And then | ooking nore at inpairnent
19 or pul monary function outcomes: a.m and p.m

20 peak flow, FEV1l and FEV1/ FEC ratios; exhal ed
21 nitric oxide, which we think is a bi omarker

22 for airway inflammtion; PC-20, which is a
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reflection of airway responsiveness, a ngjor
physi ol ogi ¢ characteristic of asthma; and
maxi mum bronchodi | ator response.

Now, this first colum, on a
statistically significant basis, fluticasone
was favored over nontel ukast for every single
out come we eval uated. The outcomes favoring
fluticasone over conbination primarily were
in the pul monary function domain, including
exhal ed nitric oxide and PC-20. Also, in
terms of the different outcomes that favored
conbi nati on over nontel ukast, asthm control
days were better conpared to nontel ukast.

And a nunber of other pul nonary
function outconmes were better on conbination
t han nontel ukast. Based on the packed data,
we felt very confident when we were putting
the stepwi se approach for managi ng asthma in
children 5 to 11 years of age, that clearly
in the myjority of patients, the preferred
step two therapy should be | ow dose of

i nhal ed corticosteroids as opposed to
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1 conbi nati on, or as opposed to | eukotriene

2 recept or antagoni sts.

3 We have al so now begun to design
4 trials that are | ooking at the questions of
5 adj usting therapy based on asthma control.

6 In the children who are not well-controll ed,

7 what is the best way to step them up?
8 Secondly, in the children who are
9 doing well, the parents are comng to us and

10 t hey say, Doc, ny kids have been on this

11 t herapy for years, and is it possible for ne
12 to be able to take themoff? And if | can
13 take -- and if you can take them off, can you

14 do it safely? And what are my options?

15 So the two trials we're doing right
16 now are, one, |ooking at the inportance or

17 t he question of stepping up, and the other

18 t he question of stepping down. The step up

19 protocol is called BATGER. And just to give

20 you a little background, there is one
21 principal investigator that's responsible for
22 putting together a trial. And | think -- if
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1 you know that the University of Wsconsin

2 mascot is the Bucky BATGER and I'm fromthe

3 Uni versity of Wsconsin, you can inmgi ne who
4 put this trial together. | fought |ong and
5 hard with Penn State University because they
6 were not really too happy about this.

7 So | told them I|ook, you guys, if
8 you can think of a trial with an acronym of
9 Nittany Lions, go for it. W still don't

10 have that trial. So let nme tell you what

11 BATGER is. BATGER is an acronym whi ch stands
12 for "best add-on therapy giving effective

13 responses.” And the question we'‘re

14 attenpting to answer here -- and all the kids

15 are enrolled in BATGER, we should finish this

16 trial next spring -- is as follows: In

17 patients receiving daily | ow dose inhal ed

18 corticosteroid treatnment who are not

19 wel |l -control |l ed, what are the next best

20 treat ment options?

21 And the trial is a very unique

22 study design. |It's a three-way crossover in
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1 whi ch the children have to denonstrate a | ack
2 of control on a |low dose or 1X ICS therapy.

3 They're then in a random zed sequence given

4 one of three treatnents. And |'mgoing to

5 depict for you in yell ow what one particul ar

6 subj ect m ght undergo through the trial.

7 First, they're doubling the dose of
8 i nhal ed corticosteroids to see if giving nore
9 steroid is better.

10 Second, they then cross into

11 receiving the sane dose, but now LABA is

12 added to see if that would be a better

13 t herapy for them

14 And finally, the dose of inhaled
15 steroids is kept the sanme at this | ow dose
16 and a | eukotriene receptor antagonist is

17 added.

18 Now, obviously, the kids aren't

19 going to be random-- in a very random

20 sequence here. They're not all going to get
21 this order. And each of the treatment

22 periods is for 16 weeks.
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1 Now, the trial has a very
2 interesting design in terns of statistical
3 analysis, in that we are | ooking at the
4 tendency for a child to have a differenti al
5 response. That is, they do better with one
6 t herapy versus another. And we have a priori
7 defi ned three outcones in which we're going
8 to gauge or evaluate this differentia
9 response.
10 First, in the risk domain,
11 exacerbations. And we're going to say that a
12 differential response occurs when the total
13 anmount of predni sone prescribed to control
14 asthma synmptons is at least 180 mlligrans
15 | ess on one treatnent than on either of the
16 other two treatnents.
17 The reason we did this is because
18 in our previous trials, exacerbations were
19 really a dichotonous variable in which it
20 ei ther occurred or didn't occur. And many of
21 our kids in our trials get prolonged courses
22 of predni sone, which neans that their
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1 exacerbations are different because they're

2 | asting | onger and perhaps nore severe. So

3 by doing it in this way, we're going to be

4 able to evaluate a continuous as opposed to a
5 di chot onous vari abl e.

6 FEV1 we're defining as |like a

7 differential response is occurring when the

8 FEV1 changes at |east five percent higher on
9 one treatnment than on the other two.

10 And finally, asthma control days,
11 anot her inmpairnment domain. Characteristics
12 we' re defining as occurring when the nunber
13 of annualized asthma control days achieved is
14 at | east 31 days nore on one treatnent than
15 on either of the other two treatnents.

16 Now, at the end of the trial, we're

17 goi ng to, hopefully, have a group of kids who

18 are going to be put in different silos (?),
19 if you will. A group that's going to do
20 better with nore steroid, a group that's
21 going to do better with the sane dose of

22 steroid adding a |ong-acting beta agoni st,
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1 and a group that's going to do better on 1X
2 I CS and the addition of nontel ukast.

3 If children denonstrate this

4 preferential response to one treatnent, they
5 will then be eval uated using secondary

6 outcones to determne if there are phenotypic
7 and/ or genotypic characteristics that are

8 associated with this positive response. The

9 goal of BATGER is obviously to help us decide
10 up front, which is better therapy, to

11 i ndi vidualize the therapy for our asthmatic
12 chil dren.

13 So in summary, what |'ve gone

14 through so far is in ternms of the ACRN and

15 CARE i nput into the guidelines, we started

16 with BAGS trying to see if chronic beta

17 agoni st therapy was good or bad, at | east

18 with short-acting beta agonists. And we

19 found that the answer to that question was at
20 | east in the general population, it wasn't

21 harnful, nor was it beneficial.

22 But when we did the retrospective
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anal ysis, it was hypothesi s-generating,
suggesting that there may be a specific beta
recept or pol ynorphi sm genotype that my
confer increased risks. W, therefore,

desi gned a prospective study, BARGE, and
found out that that nmay well be the case, at
| east for short-acting beta agonists in the
context of no concom tant inhal ed
corticosteroid adm nistration.

We then designed SOCS. W're
trying to establish whether or not at step
two CARE people could conme off their inhaled
corticosteroids and just treat thenselves
with the | ong-acting beta agonist sal neterol.
And we clearly found that that was not a good
i dea.

SLI C was very hel pful in nmoving
fromstep two to step three. The people who
were not well-controlled on inhal ed steroids,
we denonstrated that we could clearly
replicate the findings of Wolcock and

Greening, that they got better when we added
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the | ong-acting beta agonist. But we went
further than their trials in that we were
able to denonstrate that we could reduce the
dose of steroids by at |east 50 percent in
the majority of patients. But when we tried
to take the steroids away conpletely, the
treatment failure rate was significantly

i ncreased.

LARGE, to our surprise, when we did
a prospective study to | ook at |ong-acting
beta agonists with the inhaled corticosteroid
bei ng adm nistered at the sanme tine, we were
not able to denonstrate that there was a
genotype-attri butable effect. And our
i ndustry col |l eagues in their retrospective
| ook at their data sets have not been
denmonstrate this as well.

Pat, we |ooked at step two. |
think I -- | hope | convinced you the data
strongly suggests that inhaled corticosteroid
nonot herapy is clearly the treatnent of

choice for the majority of children at this
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1 juncture.

2 BATGER, we're in the process of

3 doing. And this will, hopefully, give us

4 sonme very, very needed information as to what
5 we do between step 2 and step 3 in this 5 to

6 11 popul ation. So finally, 1'd like to end

7 with -- I"msure this is a topic that you

8 m ght not want nme to say anything about and

9 this is off-label. | guess | have to say

10 t hat .

11 But the potential for beta agonists
12 and inhaled corticosteroids are both

13 mai nt enance and reliever therapy; our

14 col | eagues from Europe and Canada have done a
15 lot of work with this, and | believe that the
16 drug i s approved, the conbination therapy is
17 approved for this approach in a variety of

18 di fferent countries.

19 Now, | don't have time to go over
20 all this data with you, but this is sonme work
21 t hat was summari zed by Paul O Byrne (?) in

22 the Blue Journal in 2005 fromthe state study
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1 in which patients, both children and adults,
2 were treated with four tinmes the dose of

3 budesoni de plus a short-acting beta agoni st

4 as a rescue. The conbination of budesonide
5 and the | ong-acting beta agonist forneterol

6 pl us the short-acting beta agoni st does the
7 rescue.

8 And t he mai ntenance and the | ever

9 group who were treated with budesoni de,

10 formeterol as mai ntenance therapy, but when

11 t hey had synptons they al so used this

12 conbination as a reliever instead of a
13 short-acting beta agoni st.
14 And the inportance of this is that

15 when they're using this beta agonist for
16 synptons, they're not only getting a
17 bronchodilator. They're getting sone nore

18 steroid. And | o and behol d, what they found

19 was the time to first exacerbation. The

20 total nunmber of exacerbations were

21 significantly reduced in the group that was
22 recei ving conbination therapy both for
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mai nt enance and reliever.
This begs the question in ny m nd:
I f conbination therapy or LABA had sonet hing

to do with increasing exacerbation

rates -- and | know you're going to be
di scussing this -- this data would suggest,
wel |, that may not be the case in all patient

popul ations. That in certain groups used in
a certain way, this conbination --

mai nt enance and reliever -- may have sone
signi ficant benefit.

Now, let me be a little nore
controversial for you. |Is it necessary for
reliever medication in this context to be a
| ong-acting beta agonist? 1Is it possible
that we could design an inhaler that would
have al buterol in it plus an inhal ed steroid,
so when the patient was -- when they needed
sone synptomrelief, they would be getting a
short-acting beta agonist, but they would
al so be getting an increased dose of inhaled

steroid.
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1 So this is some work that was
2 publ i shed by Dr. Poppy (?) et al., in the New

3 Engl and Journal of Medicine in which they

4 | ooked at four treatnment groups. All of

5 t hese patients had mld asthma; inmportant to

6 keep that in mnd. They were treated for six
7 nont hs. The primary outconme vari abl e was

8 a.m peak flow. And you can see here the

9 four treatnent groups.

10 There was a schedul ed and there was
11 an as-needed. G oup A received placebo. And
12 when they needed relief, they were given not

13 only al buterol, but also a dose of

14 becl onet hasone, the inhaled steroid.

15 A second group got placebo

16 schedul ed, but they only got al buterol for

17 relief.

18 A third group got steroid
19 mai nt enance every day and they got
20 al buterol -only rescue. And the third group

21 got both the inhaled steroid and the

22 short-acting beta agonist daily for
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1 mai nt enance, but they got al buterol only for
2 rescue.
3 And if you | ook at the data,

4 Group A, which is not getting daily

5 t herapy -- remenber these patients are
6 mld -- but they are getting al buterol plus
7 the steroid when they need it. In terns of
8 a.m peak flow, the major outcone, and
9 exacerbations, Goup A was equal to G oup C,

10 was equal to Group D, all of the groups that
11 are getting sone formof steroid, either

12 daily or intermttently. And they did nmuch

13 better than the patients who are: not

14 recei ving inhaled steroids at all.

15 The cunul ati ve dose of inhal ed

16 corticosteroids was actually lower in Goup A
17 conpared to that that was received in Goup C

18 or Goup D. This data is very intriguing and
19 begs the question, again, is this benefit

20 that we see with nmaintenance and relief

21 therapy, is it related to the additional of

22 LABA, or is it related to the fact that
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corticosteroids when they're having synptons?

So with that in mnd, the final
study I"mgoing to show you is also a CARE
study. The title of this is TREXA, "treating
children to prevent exacerbations of asthm.”
And as | just showed in this adult popul ation
who had m|d asthma, they could potentially
get by with just intermttent therapy with
the inhaled steroid, plus a short-acting beta
agoni st for relief.

So the question we're trying to
answer in TREXA: |In patients receiving daily
| ow dose inhaled corticosteroid treatnent,
who are well-controlled, can inhal ed
corticosteroid doses be reduced? And if
possi bl e, what is the best strategy for doing
so?

The design of TREXA is a run-in
period in which the children have to
demonstrate control on | ow dose of inhaled

corticosteroid. And they are then random zed

72
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1 into 1 of 4 treatnent groups for a total of

2 44 weeks. G oup A continues to receive the

3 i nhal ed corticosteroid twice a day, but gets

4 i nhal ed corticosteroid and al buterol now, the
5 short-acting beta agonist, for relief.

6 Group B continues to receive the inhal ed

7 corticosteroid on a daily basis, but now gets
8 pl acebo inhal ed steroid and al buterol for

9 rescue.

10 G oup C receives now no mai ntenance
11 t herapy except placebo. We' re obviously now
12 st eppi ng down their maintenance therapy, but

13 they're receiving conbination therapy, if you
14 will, with ICS and al buterol as a reliever.

15 And Group Cis getting, again, a step down

16 fromthe inhaled steroid to getting placebo
17 for maintenance. And now their reliever

18 therapy is placebo-inhaled corticosteroid
19 pl us al buterol.

20 This trial is currently about

21 two-thirds enrolled. And the mmjor outcone
22 measure that we are looking at in TREXA is
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1 ast hma exacerbations. The conbination of

2 BATGER trying to give us nore data in terns

3 of how we step children up and the -- al ong

4 with TREXA in terms of how we can best step

5 kids down, if we can do this at all in

6 children who are controlled, will be

7 extremely hel pful information for us in terns
8 of putting together future treatnment

9 recommendations in this age group

10 So in conclusion, I'd like to | eave
11 you with a final -- my final thoughts. From

12 the data that | have been privileged to be

13 part of, I'Il have to say that |- -could not

14 recommend | ong-acting beta agonists to be

15 used as nonot her apy.

16 Second, conbi nation therapy

17 significantly inproves asthma control in both
18 the current inpairnment and future risk

19 domai ns.

20 Third, our responses to therapy

21 based on beta adrenergic receptor genotype

22 different with short-acting beta agonists
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1 than with | ong-acting beta agonists. This is
2 really not a conclusion, but a question that
3 I think we need to think about answeri ng.
4 Fourth, another question. Did
5 children respond differently to |ong-acting
6 beta agonists? And here, | think the
7 guestion should be not in terns of adverse
8 out cones, but from a therapeutic standpoint.
9 Do they performthe sane as adults? And |
10 showed you sone data to suggest that that
11 m ght not be the case. Not that they're
12 harm ng the kids, but they're not exactly
13 doing a | ot nore than nonotherapy with
14 i nhal ed steroids. And BATGER shoul d very
15 much hel p us address this question.
16 And finally, | left you with
17 sonething to think about in terns of the
18 concept of wusing conbination therapy, both
19 for maintenance and reliever, and whether or
20 not this conmbination in ternms of reliever
21 needs to be a long-acting beta agoni st or
22 whet her or not it can be replaced with a
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1 short-acting beta agonist as |long as the

2 patient is getting additional inhaled

3 st eroids.

4 And finally, I would Iike to thank
5 all of nmy colleagues in the Asthma Clinical

6 Research Network and t he CARE Net wor k. Thi s

7 has been a trenmendous opportunity for ne.

8 It's been one of the highlights of nmy career
9 to work with such an incredible group of

10 peopl e, such a dedi cated group of schol ars.
11 And finally, the data that | showed
12 you i s obviously generated by sone very

13 har dwor ki ng coordi nators at all eof our

14 centers.

15 And | don't want to forget the

16 patients who have participated in our trials
17 and many other trials that have hel ped us

18 | earn a | ot about asthma.

19 And with that, 1'd like to thank
20 you all for your attention and it's been a
21 great privilege to be here.

22 Thank you.
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1 DR. SVWENSON: Dr. Lemanske, thank you
2 for that fantastic review W're just alittle
3 bit ahead of time, so I think we should just

4 proceed with Dr. Seynour's presentation fromthe

5 FDA. And then after her talk, | think we'l

6 have tinme for questions.

7 DR. SEYMOUR: Good nmorning. M nane
8 is Sally Seymour, and |I'mthe deputy director
9 for safety in the Division of Pulnmnary and

10 Al l ergy Products. And we're here today to

11 di scuss the risk/benefit assessnent of

12 | ong-acting beta agonists for the treatnment of
13 ast hma.

14 In order to have a vigorous

15 di scussion today, | think it's inmportant to
16 under st and the background and regul atory

17 hi story of these products. And that is the

18 focus of ny presentation.

19 Here's an outline of ny

20 presentation. |1'mgoing to spend the

21 majority of nmy tinme on the regulatory history
22 of these products, specifically focusing on
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two areas: the basis of approval of these
products; and then a chronol ogi cal wal k
t hrough the inportant mlestones in the
regul atory history, including some safety
studi es, advisory commttees, comrunications
i ssued by the Agency, and the | abeling
hi story for these products.

Towards the end, I'm going to spend
a few nonents on the current |abeling so that
everyone is clear on the | anguage regarding
the risks of these products that's in the
current |abels. And I'Il close with a brief
summary.

As you've heard, there are two
i nhal ed | ong-acting beta
agoni sts -- sal neterol xinafoate and
formoterol fumarate. Salnmeterol is approved
as Serevent Diskus, which is a dry powder
i nhal er, or DPI. Salnmeterol also used to be
mar ket ed as Serevent I|nhal ati on Aerosol,
which is a meter dose inhaler, or M, but

this product is no longer currently marketed
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due to the phase-out of the propellant
chl or of  uor ocar bons.

There are two conbi nation products
contai ning salneterol and the corticosteroid
fluticasone propionate. These are Advair
Di skus, which is a dry powder inhaler, and
Advair HFA inhal ati on aerosol, which is a
met er dose inhaler.

Fornoterol fumarate is marketed as
a dry powder inhaler, Foradil Aerolizer.
There is also another dry powder inhaler
mar keted -- I'msorry -- that's approved but
not currently marketed, and it's- Foradi
Certihaler. In addition, there is a
conbi nati on product fornoterol, and the
corticosteroid budesoni de Synbicort
i nhal ati on aerosol, and this is a nmeter dose
i nhal er.

| do want to nmention that there are
two ot her |ong-acting beta agonist products
mar ket ed: Perforom st | nhalation Solution and

Brovana | nhal ati on Sol uti on. Perforom st is
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1 formpterol and Brovana is afornoterol, the
2 R- enanti oner of fornoterol. But these

3 products are only approved for COPD, and they

4 are not the focus of discussion today.
5 So now that you have an idea of the
6 products we're discussing, |'mgoing to walk

7 t hrough the regulatory history. This slide

8 shows the approval dates of the |ong-acting
9 bet a agoni st products for asthma in patients
10 12 years of age and older, for asthma in

11 patients |less than 12 years of age, for

12 exerci se-i nduced bronchospasm or EIB, and
13 for chronic obstructive pul nonary di sease, or

14 COPD. And as you can see, these products

15 date back to the m d-1990s.

16 Several products are al so approved
17 for COPD and exercise-induced bronchospasm
18 And this is inmportant to note, because one of
19 the issues for discussion today is wthdrawal
20 of the asthma indication fromthese products.
21 However, if the asthma indication is renoved,
22 there would be still avail able several
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products on the market containing these
| ong-acting beta agonists.

I'"d also like to take this
opportunity on this slide to nmake the
followi ng point. Inhalation products are
drug device conbinations that act locally in
t he lungs, and each product is considered
unique and is required to have a conplete
devel opnent programto support approval.

It's a nice segue to ny next slide.
What is the basis of approval for these
products? 1'mgoing to start in the
adol escents and adult patients 12 years of
age and ol der.

LABAs are bronchodil ators, which
means that they dilate the airways, and these
products have a wel | -established clinical
devel opnent program Typically, a Phase II
program i ncludes a dose ranging study to
i nform dose selection and to eval uate the
phar macodynam c effects on safety vari abl es

such as glucose, potassium and heart rate.
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1 The Phase |11 program consists of at | east

2 two clinical trials in patients 12 years of
3 age and older. An inclusion of adol escents
4 down to 12 years of age is acceptable since
5 t he pat hophysi ol ogy of asthma in response to
6 bronchodil ators is expected to be simlar in
7 adul ts and adol escents.

8 The duration of these trials is

9 typically 12 weeks or longer, and the primary
10 efficacy variable is the forced expiratory
11 vol une in one second, or FEV1. And |I'm going
12 to discuss that nore in a nonment.

13 There are supporting efficacy

14 vari abl es, including peak expiratory fl ow,
15 rescue nedi cation use, synptom scores, and
16 noct ur nal awakeni ngs, which are included.

17 But these trials are not powered for these
18 secondary vari abl es.

19 In addition to the safety and
20 efficacy of trials, a long-termsafety trial
21 is required. This trial is typically one
22 year in duration for a new product. And
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1 al t hough the purpose of this trial is safety,
2 efficacy is also usually assessed.

3 And this is a very abbreviated

4 outline of the clinical devel opnent program
5 | can assure you there are nmany other studies
6 conduct ed t hroughout these products'

7 devel opnent .

8 So what about the basis of approval
9 in pediatric patients -- patients |ess than
10 12 years of age? Prior to considering a

11 pediatric program the efficacy and safety in
12 patients 12 years of age and ol der nust be

13 eval uated to ensure it's appropriate to study

14 the pediatric popul ati on.

15 And because the pat hophysi ol ogy of
16 asthma in response to bronchodilators is

17 expected to be simlar in patients in this
18 age group, the pediatric programis not as
19 ext ensive as the adult program

20 Neverthel ess, we expect clinical trials to
21 establish appropriate dosing with safety and
22 efficacy measurenents in pediatric patients.
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1 A dose ranging study to inform dose
2 selection is expected, as well as safety and
3 efficacy trials in asthnma patients | ess than
4 12 years of age. The nunber and duration of
5 these trials depends on the novelty of the

6 drug substance and product, but efficacy and
7 safety are assessed in these trials. In

8 addition, the efficacy assessnent in

9 pediatric patients is supported by the

10 efficacy data in adults and adol escents.

11 In addition to the devel opnent

12 program the Agency can request additional

13 studi es for pediatric data under-the Best

14 Pharmaceuticals for Children Act. Wen we do
15 this, this is called a witten request, and

16 t he Agency's pediatric group provides input
17 on these requests in the design of these

18 st udi es.

19 Based upon this process, a witten
20 request was issued for salnmeterol for

21 children |l ess than four years of age, and for
22 formoterol for children less than five years
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1 of age. Additional studies in children ol der
2 than four or five years of age were not

3 request ed.

4 There are several additional

5 i nportant points to make regarding the basis

6 of approval of these products. First, | need
7 to nmention the combination products. They

8 have a devel opnent program that nust

9 establish the contribution of each conmponent,
10 and because of this, these prograns are nore

11 conplex. But keep in mnd that the safety

12 and efficacy of each conmponent has been

13 established, and the Division views the

14 conbi nati on products as products of

15 conveni ence.

16 Next, |ong-acting beta agonists are
17 bronchodil ators, and the prinmary basis of

18 approval is FEV1. All the other endpoints

19 are supportive, but these programs were not
20 powered for these secondary efficacy
21 vari ables. The devel opment program |
22 describe is really not unique, as the basis
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1 of approval of |ong-acting beta agoni st

2 products is really simlar to all other

3 ast hma nedi cations, including inhaled

4 corticosteroids, with the primary endpoi nt of
5 FEV1 and sim | ar supportive secondary

6 endpoi nt s.

7 And one mamy argue how t hese

8 endpoints translate into benefits for the

9 patients, but these efficacy variables are
10 i mportant, and are the sanme variables used to
11 nmeasure asthma control severity as outlined
12 in the Asthma CGui delines such as the NHLBI

13 an AEPP that Dr. Lemanske descri bed.

14 So the | ong-acting beta agoni st
15 devel opnent prograns do include endpoints
16 that are inportant to patients, including

17 FEV1. And I'd like to spend a little time

18 di scussing this particular efficacy vari able.
19 Sone of you mmy recognize this type of

20 figure, which is a flow vol ume curve during
21 maxi mal exhal ati on as part of a pul nonary

22 function test.
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FEV1 is the volunme of air exhal ed
in the first second of forced expiration. On
the X axis, you have the volume, and on the
Y axis you have the flow. And at the
begi nni ng of forced exhalation -- this is the
flow curve -- until there is no | onger any
fl ow of maxi mal exhal ation. And the forced
expiratory volunme in one second is the vol une
exhal ed in one second.

This is a nmeasurenent of air flow
that's useful for obstructive airway diseases
such as asthma and COPD. And this
measurenent of air flowis a direct
clinically nmeaningful endpoint. And for
bronchodil ator drugs, this is really not a
surrogate endpoint. For pul nonary di sease
such as asthma with synptons of wheezing,
beta agonists relax the airway's snooth
muscl e and dilate the airways to relieve the
cardi nal synptons of asthma that are from
ai rfl ow obstruction.

And you can see, this particular

87
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1 figure has two curves: one pre-bronchodil ator
2 and one post-bronchodilator. Adm nistration
3 of a bronchodilator is a method used to

4 eval uate airway reversibility. And as you

5 can see in the figure, there is an increase
6 in FEV1 foll ow ng bronchodil at or

7 adm ni stration.

8 An FEV1 increase of greater than

9 12 percent and 200 mlliliters suggests a

10 significant bronchodilation, but |lack of this
11 i ncrease does not preclude a clinical

12 response to bronchodil ator therapy. A

13 response to bronchodil ator provi des evidence
14 of reversibility, and is one of the criteria
15 used to establish a diagnosis of asthma. So
16 clinical trails in asthma patients usually

17 i nclude a response to bronchodil ators as an
18 inclusion criterion for the diagnosis of

19 ast hma.
20 Finally, for spirometry, there are
21 standards from professional organizations for
22 measur enent of FEV1, and we consider the FEV1
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a reproducible, reliable, well-established
clinically neaningful endpoint in clinical
trials for bronchodilators. In addition,
FEV1 is used to grade severity of inpairnment
for obstructive pul nonary di seases such as
ast hma and COPD.

In the NAEPP Cuidelines, FEV1 is a
conmponent of asthma severity, along with
synptonms, nighttime awakeni ngs, rescue
medi cati on use, interference with normal
activity and exacerbati ons.

As Dr. Lemanske nentioned, there
are two concepts within the NAEPP
Gui delines -- the concept of asthma severity
and asthma control. And FEV1 is used to help
classify patients in both of these concepts.

So now that |'ve given you kind of
an overview of the devel opnent prograns for
t hese products, I'd like to provide sone data
regarding the efficacy of these products.
Over the next few slides, |I'"mgoing to show

you sone data from the devel opnment prograns
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1 for these products. The data cones fromthe
2 product | abels or the FDA review of the

3 clinical studies conducted to sort approval.
4 These are by no neans conpl ete

5 efficacy data. For LABAs, there are many

6 addi tional studies conducted not only by the
7 sponsors but by other sources such as the

8 Nl H, and Dr. Lemanske showed you many of

9 these studies. And these studies have

10 further established the efficacy of these

11 drugs, and the NAEPP has revi ewed these

12 publ i shed studies along with the NDA studies

13 to formthe basis of their reconmendations.
14 The first data | will show you is
15 for Serevent Diskus, and the results of two
16 12-week pivotal trials in patients 12 years
17 of age and older with asthma are shown. The
18 primary efficacy variable was FEV1, and the
19 change of a placebo was a 20 percent increase
20 in percent predicted FEV1 at 12 hours. Keep
21 in mnd that this is at the end of the dosing
22 interval. And the results for secondary
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1 endpoi nts were supportive of efficacy, even
2 t hough these trials were not powered for

3 t hese endpoints.

4 And I'd just like to highlight a

5 coupl e of the secondary endpoints. Note that
6 there is a change -- a decrease in rescue

7 i nhal ation use of 1.8 puffs per day.

8 Patients take rescue nedicati on when they

9 have synptons, so this suggests that synptons
10 are decreased. And this is consistent with
11 t he ot her endpoints of percent days w thout

12 synptons and ni ghts w t hout awakeni ng, which

13 al so indicates that synptons are-inproved.
14 And these results show t hat

15 Serevent Diskus is an effective

16 bronchodilator in the secondary efficacy

17 vari abl es, show ng nore days and ni ghts

18 wi t hout synptonms, and a decrease in rescue
19 medi cati on use support the benefit of this
20 drug.

21 For Foradil Aerolizer, the results
22 are shown fromone of the 12-week pivot al
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1 trials. In this slide, the FEV1 is expressed
2 inliters, and at the end of the dosing

3 interval, which was 12 hours. And at the end
4 of the dosing interval, there's a 300

5 mlliliter difference conpared to pl acebo,

6 with a peak difference of 400 mlliliters.

7 The FDA review al so noted a statistical

8 difference in ternms of peak expiratory flow
9 and rescue inhal ation use conpared to

10 pl acebo.

11 Synpt om scores inproved and the
12 percent of nights patients required rescue
13 medi cati on use also was |less in the Foradi
14 Aerolizer group conpared to the placebo.
15 These data show that Foradi

16 Aerolizer is an effective bronchodil ator.
17 The secondary endpoi nts such as rescue

18 medi cati on use and fewer nights awakened

19 support the benefit of this drug.

20 And these are figures fromthe
21 Serevent Di skus and Foradil Aerolizer product
22 | abel s which show the post-dose serial FEV1
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1 nmeasurenment on the |last treatnment day, week
2 12, in adult and adol escent patients with

3 asthma. On the X axis is hours, and on the
4 Y axis on the left is percent predicted and

5 on the right is FEV1 in liters. But the

6 nmessage i s the sane.
7 You can see that the placebo group
8 shown here and here, really have no change in

9 t he FEV1 over the 12-hour dosing interval.

10 The | ong-acting beta agoni st Serevent Di skus
11 and the two different doses of Foradi
12 Aerolizer show an increase in FEV1 that is

13 sust ai ned t hroughout the 12-hour-dosing

14 i nterval .

15 In both of these trials, albuterol
16 was al so included and adm ni stered four tines
17 daily. And these figures also show the

18 curves for al buterol inhalation aerosol. And
19 you can see that conpared to al buterol, the
20 | ong-acting beta agonists have a sustai ned

21 bronchodi |l at or effect conpared to those

22 pr oduct s.
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1 Moving on to the pediatric

2 popul ati on. And here are sone results from
3 the Serevent Di skus.

4 The results for one pivotal 12-week
5 trial are shown. The 12-hour data shows an

6 increase in percent predicted of 3.3 percent
7 conpared to placebo. The FDA review al so

8 noted a decrease in rescue nedication use of
9 0.5 inhal ati ons per day, as well as an

10 i nprovenment in synptonms and nore nights

11 wi t hout awakenings in the sal meterol group

12 conpared to placebo.

13 This, taken with the robust adult
14 data in the other clinical trials in the

15 devel opnent prograns, these data show t hat

16 Serevent Diskus is an effective

17 bronchodil ator in children.

18 For Foradil Aerolizer, the results
19 froma one-year study are shown in which
20 efficacy was assessed at three nonths. There
21 was a 150 milliliter inprovenent of FEV1 area
22 under the curve conpared to placebo, and an
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1 i nprovenent in peak expiratory flow as well.
2 Many of the other secondary vari abl es,
3 i ncludi ng rescue nedi cation use and synptom
4 scores, showed inmprovenent. And taken with
5 the robust adult data and the other trials in
6 t he devel opnment program these data show that
7 Foradil Aerolizer is an effective
8 bronchodilator in children.
9 Now on to the conbinati on products.
10 The first conbi nati on product approved was
11 Advair Diskus. Data from one of several
12 pi votal 12-week and efficacy and safety
13 trials is shown. And 1'd |like to make
14 several points fromthis slide. This type of
15 factorial design is typical of a conbination
16 program so that we can assess the
17 contri bution of each conponent and we can
18 | ook at several different conparisons. But
19 the focus today are the |l ong-acting beta
20 agoni st s.
21 So first, I want to point out that
22 conpared to placebo, Advair Di skus shows an
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1 i nprovenent in all of the endpoints: FEVI,
2 peak flow rate, percent rescue-free days,
3 days wi t hout synptons, and awakeni ng-free

4 nights. And then also the Asthma Quality of

5 Life Questionnaire, which | will nention in a
6 moment .

7 Looki ng at the sal neterol treatnent
8 group showed an i nprovenent in FEV1, percent
9 rescue-free days, and percent days w thout

10 synptons conpared to placebo. But another

11 way to |l ook at the contribution of sal meterol
12 is to look at the difference between Advair
13 Di skus and fluticasone. The conbination

14 product shows an inprovenent in all of the
15 endpoi nts conpared to fluticasone. And this
16 shows the contribution of salnmeterol to the
17 conbi nati on product.

18 This slide also introduces a new

19 endpoint, the Asthma Quality of Life
20 Questionnaire, or AQLQ which nmeasures the
21 i npact of asthma on patients' perception of

22 health. This is a Juniper questionnaire with
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1 32 itens representing four domains: activity
2 limtation, enotion, synptons, and exposure

3 to environnental stinmuli. Questions are

4 scored on a seven-point scale, where one is

5 maxi mum i nmpai rment and seven i s no

6 i mpai rment. So an increase in the score is a

7 good t hi ng.
8 The m nimum inportant difference is

9 t hought to be 0.5. And you can see that

10 Advair Diskus inproved nore than the m ni mum
11 i nportant difference even when conpared to
12 pl acebo. And based upon the known efficacy
13 of fluticasone and the known efficacy of

14 sal meterol, the data submtted in the

15 clinical program established the efficacy of
16 Advair Diskus in patients 12 years of age and
17 ol der .

18 In the pediatric popul ation for

19 Advair Di skus, patients less than 12 years of
20 age, this slide slows data froma 12-week

21 clinical trial with Advair Di skus. And as |
22 di scussed in the overview of the clinical
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1 devel opnent prograns, the pediatric prograns
2 are not as extensive because of the

3 following: The efficacy and safety of

4 sal neterol and fluticasone have been

5 established in adults and adol escents as wel |
6 as children, and the efficacy of Advair in

7 adul ts and adol escents has been established.
8 In this program the trial included
9 Advair Diskus and fluticasone. And you can
10 see that there's inprovenent in all the

11 endpoi nts conpared to fluticasone, which

12 shows that salnmeterol contributes to the

13 efficacy of Advair Diskus. And taken with

14 the robust adult data and the other trials in
15 t he devel opnment program the known efficacy
16 of salneterol and fluticasone, these data

17 support the efficacy of Advair Diskus in

18 chil dren.

19 The | ast product |I'm going to show
20 you the data for is the Synmbicort I|nhal ation
21 Aerosol. This slide shows the results from

22 one of two 12-week clinical trials taken from
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1 the FDA review for this product.

2 You can see that this programis

3 quite conplex, and there's a couple things

4 I'd like to point out about this program In
5 addition to the factorial design including

6 each of the conponents, a fifth arm wth

7 budesoni de and fornoterol adm nistered in

8 free conbination or in separate devices, was
9 al so incl uded.

10 The next thing I'd like to note is
11 the fornmoterol product used in this program
12 is the Oxis Turbohal er fornoterol product.

13 And this is not approved in the United States

14 but is approved in the European Union. And
15 t he use of the Oxis Turbohal er product as a
16 conparator in this programis acceptable,

17 because the sponsor performed a study which

18 bri dged the Oxis Turbohaler to the fornoterol

19 and Synmbicort. And | nmention this because |
20 think this will come up later in the

21 di scussi on today.

22 This program al so incl uded
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1 predefined criteria for asthnma exacerbations.
2 And the data shown here is the percent of

3 patients wi thdrawn from predefi ned ast hnma

4 exacerbations. Actually going to the data on
5 the slide, there's a lot of information but |
6 only want to highlight a few points.

7 Conpared to pl acebo, you can see

8 that the Synbicort Inhalation Aerosol group
9 showed an inprovenent in all the endpoints,
10 i ncluding the Asthma Quality of Life

11 Questionnaire. But it did not reach the MB

12 of 0.5.

13 Two, conpared to placebo, the

14 fornmoterol group showed an inprovenent in

15 nost of the efficacy variables, particularly
16 post-dose FEV1, percent of rescue-free days,
17 and percent of awakening-free nights. And

18 you can see that conpared to placebo, all the
19 treat ment groups, and especially the

20 conbi nati on, decreased the percent of

21 patients wi thdrawn due to the predefined

22 ast hma events.
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1 And finally, what | want to point
2 out is that the results for the Synbicort

3 versus the free conbination treatnment groups
4 are fairly simlar, which enphasizes the

5 poi nt that the conbination products are

6 products of conveni ence, as there are sim|lar
7 results when a | ong-acting beta agoni st and
8 i nhal ed corticosteroids are adm nistered in
9 t he same device or in separate devices.

10 ' ve discussed a |lot of different
11 endpoints. And one endpoint to | ook at

12 across programs is the AQLQ This endpoi nt

13 is typically performed and evaluated in the
14 same manner. But | want to rem nd you that

15 this is cross-study conparison, so keep that
16 in mnd. But |I have sone data here show ng

17 the results of the AQLQ from several

18 different progranms in adult and adol escent
19 patients with asthma.
20 |"ve al ready shown you the results

21 for Advair Diskus and Synbicort, and |I did

22 note the data for the Advair Di skus program
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1 crossed the minimuminportant difference of
2 0. 5.

3 The results from nontel ukast or

4 Singulair, which is a |eukotriene receptor
5 antagonist, is froma one-week clinical

6 trial, and shows a small inprovenent of the

7 AQLQ but does not reach the m ni num i nportant

8 difference. Simlar results are seen from
9 anot her product, onmalizumb, which is a

10 nonocl onal anti body agai nst I gE, used for
11 severe asthma. The point of this slide is

12 that both | ong-acting beta agoni st

13 conbi nati on products show a greater

14 i nprovenent in the AQLQ conpared to sone

15 ot her asthma medi cati ons.

16 So now that |'ve outlined the basis

17 of approval for the LABA products, |let ne

18 draw your attention to the current

19 i ndi cation. These products are indicated for
20 the mai ntenance treatnment of asthma and

21 prevention of bronchospasmin patients with
22 reversi bl e obstructive airway di sease,
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1 i ncluding patients with synptons of nocturnal
2 asthma. They should only be prescribed for
3 patients not adequately controlled on other
4 asthma controll er nedications, or whose

5 di sease severity clearly warrants initiation
6 of treatment with two maintenance therapies.
7 These drugs are intended for

8 mai nt enance therapy and not as nonot her apy.

9 And |I'mgoing to get into nore details on the
10 | abel ed use of these products later in ny

11 present ation.

12 But now |'m going to begin a

13 chronol ogi cal wal k through the regul atory

14 hi story of these products that spans over a
15 decade. Bear with me as | kind of nobve back
16 and forth between different drugs, but |

17 think the chronol ogi cal process is the best
18 way to present this data.

19 Serevent | nhal ati on Aerosol was

20 approved in February 1994, and this was the
21 first long-acting beta agoni st approved and

22 was a neter dose inhaler
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1 There was a Pul nonary Allergy Drug

2 Advi sory Committee held prior to the approval

3 of Serevent in February 1993, and the results
4 of the Serevent nationw de surveillance study
5 wer e consi dered during the approval process.

6 And I"mgoing to briefly touch on this study.
7 The SNS study was a randoni zed
8 doubl e-blind active controlled parallel group

9 16-week trial in the United Kingdom and the

10 popul ati on were 25,000 patients 12 years of
11 age and older with asthma who were randoni zed
12 in a two-to-one fashion to sal meterol twce
13 daily or sal butamol 200 m crogranms four tinmes
14 daily. Salbutampl is a short-acting beta

15 agoni st, known as al buterol in the United

16 St at es.

17 This was not a placebo controll ed
18 study, but was an active controlled study in
19 whi ch both arnms were treated regularly with a
20 schedul ed beta agonist. The outconme neasures
21 were serious adverse events and reasons for

22 withdrawals. This table displays the key
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1 findings in the SNS study and renenber that

2 the random zati on was two-to-one.

3 |"d Iike you to note the foll ow ng:
4 There was a nunerical increase in the

5 respiratory- and asthma-rel ated deaths in the
6 sal neterol, group with a relative risk of

7 three. There was no difference in the

8 respiratory-rel ated and asthma-rel at ed

9 hospitalizations or serious events, but there
10 was a difference in respiratory- and

11 asthma-rel ated wi t hdrawal s between treat nent
12 groups, and that was statistically

13 significant, favoring the sal meterol group.
14 These results were known and

15 di scussed during the 1993 Pul nonary All ergy

16 Drug Advisory Conm ttee regardi ng Serevent
17 I nhal ati on Aerosol .

18 Just to spend a nmonent on this

19 neeting, the Serevent |nhal ation Aerosol NDA
20 was the topic of discussion. Here are sone
21 comments in voting fromthe sunmary m nutes.

22 The Committee felt that the dose and dosing
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1 i nterval was supported, and that safety was
2 adequately denonstrated, but a few caveats

3 and concerns, as would be expected with any
4 drug in this particular class. The Commttee
5 noted that the pediatric data was not

6 sufficient, and recommended additi onal

7 st udi es.

8 There was a unani nous

9 recommendati on to approve sal neterol for

10 chronic asthma in EIB in patients 12 years
11 and ol der, and a unani nous reconmendation to
12 not approve salnmeterol for chronic asthma in
13 patients |less than 12 years of age. Based
14 upon the data submtted by the sponsor, and
15 consistent with the reconmendati ons of the
16 Advi sory Committee, Serevent I|nhalation

17 Aerosol was approved in 1994 for patients 12

18 years of age and ol der.

19 Shortly after approval, reports of
20 life-threatening respiratory events and

21 fatalities with sal neterol were reported.

22 Sone of these reports suggested that there
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wer e possi bl e i nappropriate uses of
sal neterol such as as a rescue nedication

To address these events, the | abel
was revised in January 1995, and new war ni ngs
were added to the | abel -- warnings that
serious acute respiratory events including
fatalities have been recorded with
sal neterol; salneterol is not for acute
synptoms; is not a substitute for inhaled
corticosteroids; and should not be initiated
in worsening or acutely deteriorating asthmg;
and that patients should have a short-acting
beta agoni st for acute synptons.:

Fol | owi ng di scussions with the FDA,
GSK devel oped a large sinple trial to assess
the risk of asthma-rel ated death and seri ous
ast hma exacerbations with salmeterol. This
trial is called the Salnmeterol Milticenter
Ast hma Research Trial, or SMART. SMART was a
mul ti center random zed doubl e-bli nd
pl acebo-controlled trial of 28 weeks

dur ati on.
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1 The sanmple size was initially
2 pl anned to be 30,000, but then was increased

3 to 60,000 in 1999 because of fewer nunbers of

4 events than expected. Subjects were 12 years
5 of age, with a clinical diagnosis of asthns,
6 and were currently taking prescription asthm
7 nmedi cation. Subjects were random zed to

8 sal neterol 50 m crograns twi ce daily or

9 pl acebo twice daily 28 for weeks, in addition
10 to usual asthma care.

11 | deal |y, the endpoints for SMART

12 woul d have been asthma-rel ated deat hs and

13 serious asthma exacerbations. Based upon

14 hi storical data, the nunmber of events was

15 expected to be low. Thus, the primary

16 endpoi nt of the study was brought into the

17 conbi ned respiratory-rel ated deaths or

18 respiratory-related life-threatening

19 experiences, which neant intubation or

20 mechani cal ventilation. SMART was initiated
21 in June 1996.

22 Now we're going to junp forward a
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1 few years. Advair Diskus was approved in
2 2000, and prior to approval, there was
3 anot her Advisory Conmttee. This was held in

4 Novenber 1999 to discuss the new drug

5 application for this product. At this

6 nmeeting, there was unani nous consensus that
7 t he benefits of Advair outwei ghed the risks.
8 The follow ng year, in 2001,

9 fornmoterol was approved as the Foradi

10 Aerolizer. This is a single-dose dry powder

11 inhaler. One very inportant point is that

12 the higher dose of fornoterol, 24 m crograns,
13 was not approved due to safety ceoncerns of

14 serious asthm exacerbations. |In addition, a
15 Phase |V conm tnent was requested to further
16 eval uate the safety of these products.

17 The follow ng year, the data safety
18 nmoni toring board for SMART noted an increase
19 in asthm events with sal neterol,

20 particularly in African-Anmericans. And they
21 al so noted that enroll nment was slow. And

22 they recommended if the study could not be
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1 conpleted in a tinmely fashion, that the study

2 be term nated and the conpany di ssem nate the
3 findi ngs.

4 SMART was term nated in January

5 2003, and a summary of the interim analysis

6 was submtted to the data at that tinme. FDA
7 rel eased a comrmuni cation to the public about

8 the interimfindings of SMART, and | ater that

9 year, a box warning was added to the Serevent
10 and Advair |abels regarding a small but

11 significant risk increase in asthma-rel ated
12 deat hs, and that the risk may be greater in
13 African- Aneri cans conpared to Caucasi ans.

14 As | nmentioned, this box warning

15 was applied to both the Serevent and Advair
16 | abels. This is inportant to note because

17 t he Agency made the decision to apply the box

18 warning to Advair, because Advair contained
19 sal neterol, and there was no convinci ng data
20 that inhaled corticosteroids mtigate the

21 ri sk of long-acting beta agonists.

22 When t he box warning was placed on
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1 t hese products, FDA rel eased anot her

2 communi cation that year to discuss the

3 | abel i ng changes. And this was the second
4 comruni cation issued in 2003 alerting the

5 public about the risks of these products.

6 Swi tching gears a bit, recall that
7 with the approval of the Foradil Aerolizer
8 product in 2001, there was a Phase |V

9 comm tnment for a safety study, and Novartis

10 submtted the results of this study in August
11 2004. In that sanme year, GSK also submtted
12 sonme updated results for SMART. Based upon
13 the FDA review in Septenmber 2004; the box

14 war ni ngs and warni ngs for these products were
15 revi sed agai n, addressing the additional

16 findi ngs for SMART, including appropriate

17 dat asets and statistical anal yses.

18 Because the Agency had the updated
19 results of SMART in the Phase |V study with
20 Foradi| Aerolizer, we brought this

21 information to the Pul nonary-Allergy Drug

22 Advi sory Committee in July 2005 to
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1 specifically discuss the results of these
2 safety studies. At the tinme of that neeting,

3 the | abeling for the | ong-acting beta

4 agoni sts included a box warning on Serevent
5 Di skus and Advair, but there were no

6 medi cati on gui des and there was no box

7 war ni ng on Foradil.

8 On the next few slides, I'lIl show
9 you the key results that were discussed at
10 that neeting. Here are sone results from

11 SMART. Recall that this was a |l arge safety

12 trial in 26,000 patients, and the results are
13 shown for the primary endpoint, the combi ned
14 respiratory deaths or respiratory-rel ated

15 life-threateni ng experiences.

16 And you can see the relative risks

17 for the total population is 1.4, and that

18 African- Anericans had a higher relative ri sk,
19 appearing to be a particular risk for this
20 endpoi nt.

21 A key secondary endpoi nt was

22 ast hma-rel ated deaths, with a relative risk
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1 of 4.37 for the total population. This is a

2 simlar finding to the results of the SNS
3 st udy.
4 Here are the key results for the

5 Phase |V study with Foradil Aerolizer. And

6 this was a random zed blinded pl acebo

7 controlled 16-week trial in 2,300 patients

8 with asthma 12 years of age and older. Note
9 that the size was significantly smaller than

10 the SMART trial. This trial also included

11 t he hi gher dose of fornoterol, 24 mcrograns
12 twi ce daily, that was not approved.

13 The results show that the rate of
14 events were too low to draw firm concl usions,
15 but the data trended towards an increase in
16 serious asthm exacerbations in the

17 fornmoterol groups conpared to placebo.

18 After reviewing the SMART results
19 and the results of the Foradil Aerolizer

20 Phase |V study, the Prelimnary Allergy Drug
21 Advi sory Committee was posed the foll ow ng

22 question: Based on currently avail able
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1 information, do you agree that sal netero

2 shoul d continue to be marketed in the U.S.?
3 And there was a unani mous reconmmendation to
4 keep sal neterol on the market.

5 A simlar question regarding

6 fornoterol: Based on currently avail able

7 information, do you agree that fornoterol

8 shoul d continue to be marketed in the U.S.?
9 And again, there was unani nbus consensus to
10 recommend keeping fornmoterol on the market.
11 And finally, based on currently
12 avai |l abl e information, should the | abel of
13 t he fornoterol -containing product include
14 warnings simlar to those in the sal neterol
15 | abel ? And there was nearly a unani nous

16 consensus to recommend cl ass | abeling

17 regarding the risks of these products.

18 Sonme of the additional coments

19 fromthe 2005 Pul monary-All ergy Drug Advisory

20 Comm ttee included the follow ng:
21 Recommendati ons to nmodify the box warning; to
22 di scourage nonot herapy; and encour age
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1 co-adm nistration with an inhal ed

2 corticosteroid; to provide a nedication guide
3 and direct patient information; and to

4 mai ntain a box warning on all the

5 sal net erol -cont ai ned products.

6 Foll owi ng the July 2005 Advisory

7 Conmmittee neeting, the FDA issued a Public

8 Heal th Advisory. In this Public Health

9 Advi sory, FDA requested that the

10 manuf acturers of these products update

11 product | abels with new warnings for all the

12 LABA products, including the fact that

13 | ong-acting beta agonists should-only be used
14 as additional therapy in patients who have

15 not adequately responded to ot her asthma

16 controll er medications. FDA al so requested
17 nmedi cati on gui des for each of these products.
18 At the sanme time, we issued health
19 care professional sheets regarding these

20 products. And the Public Health Advisory and
21 health care professional sheets are tools FDA

22 can use to communi cate inportant safety
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information to the public and health care
provi ders. These actions are consistent with
t he recommendati ons fromthe 2005 Advi sory
Comm ttee.

Because we' ve requested a
medi cation guide, | wanted to nmake sure that
you were famliar with this. A nedication
guide is FDA-required labeling that is
necessary for patients' safe and effective
use of a drug. Normally, patient |abeling is
optional, but per the regulations, a
medi cati on guide can be required for one of
the following: |[If the product |abeling could
hel p prevent serious adverse event; or if the
drug product has serious risks of which
pati ent shoul d be nmade aware of because the
information concerning the risk could affect
patient's decision to use or to continue to
use the product; or that the drug product is
i mportant to health, and patient adherence to
direction is crucial to the drug's

ef fecti veness.
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1 It is somewhat of a high hurdle to
2 require a medication guide, and the majority
3 of drugs do not have this. But for the

4 | ong-acting beta agonists, a nedication guide
5 was required so that patients are aware of

6 the risks of the medications.

7 Foll owi ng the FDA's request for

8 updat ed | abel i ng and medi cati on gui des, al

9 the | abels for the | ong-acting beta agoni st
10 products, including Foradil Aerolizer, were

11 updated in 2006. |In the sanme year, Synbicort

12 I nhal ati on Aerosol was al so approved. The
13 conbi nati on product would be budesoni de and
14 formoterol. Inportantly, the product | abel
15 i ncluded the class |abeling, including a box
16 war ni ng and nedi cati on gui de.

17 In the sane year, pediatric

18 exclusivity was granted for salnmeterol. And
19 this is inportant because discussion of

20 products granted pediatric exclusivity are
21 required at a Pediatric Advisory Conmttee.

22 And that brings us to the Pediatric Advisory
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Committee held in Novenmber 2007.

At this nmeeting, sal neterol was one
of many products discussed. Typically for
t hese nmeetings, the Ofice of Surveillance
and Epi dem ol ogy perforns a review of the
post - mar keti ng safety data. Because of the
safety profile of salmeterol, there was an
expanded di scussion of this product, and
concern was raised regarding the risk/benefit
assessnment in pediatric patients. The FDA
committed to discuss this issue at a future
Advi sory Committee neeting, and that, of
course, is the neeting we're having today.

To be conplete, | wanted to show
you the questions discussed at the 2007
Pedi atric Advisory Commttee. There were no
voting questions to the Conmttee, but a very
| ong statenment followed by a request for
di scussion. And I will not read this
introductory statenent; it is included in the
briefing package in the Pediatric Advisory

Comm ttee sunmary ni nutes.
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1 But I will paraphrase as foll ows:
2 The O fice of Surveillance and Epi dem ol ogy
3 provi ded an anal ysis of avail able
4 observati onal studies and a subgroup anal ysis
5 of the pediatric population in clinical
6 trials. FDA commtted to bring this issue to
7 a future Advisory Commttee neeting.
8 The Comm ttee was asked to discuss
9 the follow ng: Wether the current |abeling
10 and nedi cati on gui de adequately communi cate

11 the potential risks in children, and whether

12 the | abeling adequately addresses the

13 increase in pediatric hospitalizations; or

14 whet her it's clear that sal meterol should

15 only be used as additional therapy for

16 patients not adequately controlled on other
17 ast hma nedi cations; and whether the | abeling
18 is clear that there is no clear evidence that
19 the inhaled corticosteroids mtigate the risk
20 of asthma-rel ated deat hs.

21 This slide shows sone of the

22 Comm ttee responses fromthe summry m nutes.
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1 There were sonme nmenbers who di scussed the

2 possibility of renoval of salnmeterol fromthe
3 mar ket, but the Conmttee agreed nore

4 extensi ve di scussi on was needed. The

5 Committee requested that FDA report back

6 after additional review of the data, and sone
7 expressed a sense of urgency froma public
8 heal th perspective. Sone recomended the FDA

9 update the labeling to identify pediatric
10 ri sks, including hospitalizations. The

11 Committee generally agreed with the FDA's

12 recommendation to continue this assessnent of
13 the risks of |long-acting beta agonists, and
14 to seek advice froma future Advisory

15 Commi ttee.

16 Fol | owi ng the Pediatric Advisory

17 Commi ttee, FDA requested that nmanufacturers
18 of these products provide data fromthe

19 controlled clinical trials to further

20 eval uate the safety of the |long-acting beta
21 agoni sts when treating asthma. |In March of

22 2008, FDA updated its website, confirmng
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1 pl ans for a future Advisory Commttee for

2 this topic. Since that tinme, the sponsors

3 have submtted the data FDA requested, which
4 was used with the nmeta-analysis in the FDA

5 bri efing package.

6 And that brings us to today -- the
7 joint neeting held to discuss the

8 benefit/risk assessnent of |ong-acting beta

9 agoni sts for the treatnment of asthma in adult
10 and pediatric patients.

11 Recal | that the discussion at the
12 Pedi atric Advisory Conmttee was regarding

13 sal neterol use in pediatric patients, but the

14 Agency deci ded that the discussion should be

15 br oadened to include all LABA products in

16 adults as well, because the majority of the
17 safety data with these products is in adults
18 and adol escents. The Agency has made a

19 decision to | abel salmeterol and fornoterol
20 simlarly with class |abeling; thus, the

21 di scussion today is for both adult and

22 pediatric patients with asthma and for both
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1 sal neterol and for noterol
2 So now we're up-to-date on the

3 regul atory history. And |I'mgoing to end ny

4 presentation with the current |abeling so

5 t hat everyone is clear on the | anguage in the
6 | abel s.

7 The product |abels for the

8 | ong-acting beta agoni st products have

9 information regarding the risks in nmultiple
10 sections of the product |abel, including

11 those listed on this slide. The Agency

12 t hought it was inportant to repeat the

13 nmessage regarding the risks and appropriate
14 use throughout the |l abel. Over the next few
15 slides, | wanted to highlight some specific
16 sections of the label. And I'Il begin with
17 t he box warni ng.

18 First, the box warning in all the
19 products is regardi ng asthma-rel ated deat h.
20 The data regardi ng asthma-rel ated deat hs was

21 from SMART

22 There were other endpoints in
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1 SMART, including respiratory-rel ated deat hs,

2 respiratory-related life-threatening
3 experiences, and hospitalizations. However,

4 the Agency did not want to | abel the

5 LABAs -- the Agency decided to | abel the

6 LABAs for asthma-rel ated deaths, as this was
7 t he nost inportant endpoint, and we did not
8 want the nmessage to be diluted with

9 di scussion of all the other endpoints in

10 SMART. And al though the asthma-rel ated death

11 data is with salnmeterol, the Agency has

12 | abel ed fornoterol with the same box warning.
13 It contains the same | anguage.

14 Second, although not explicitly

15 stated, the box warning applies to all age

16 groups. Despite the fact that there's no

17 asthma deaths seen in the pediatric

18 popul ati on, the Agency takes the conservative
19 approach and assunes that the risk of

20 asthma-rel ated deaths applies to all ages.

21 Next, the box warni ng addresses the
22 appropriate use of LABAs as an additional
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1 therapy to a controller medication. This

2 i nformation was included not because inhal ed
3 corticosteroids mtigate the risk, but

4 because patients with intermttent or mld

5 asthma are not appropriate for |ong-acting

6 beta agoni st therapy. And this |anguage

7 all ows for practitioners to add sal neterol or
8 fornmoterol to a variety of different

9 control l er nedications.
10 And finally, the box warning
11 contains information from SMART. This slide
12 shows the current box warning for Serevent
13 Di skus. And I'mnot going to read it to you.

14 These are in the briefing package. But the

15 box warning describes the risk of

16 asthma-rel ated death, appropriate use because
17 of this risk, and it does in the sal neterol
18 product | abels include some data from SMART
19 This slide shows sonme of the

20 figures fromthe clinical trials section

21 where SMART is discussed in the Serevent

22 Di skus product |abel. The |abel includes the
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1 data regardi ng asthma-rel ated deaths. Even

2 t hough this was not the primary endpoint, as
3 I mentioned earlier, the Agency felt this was
4 a nost inportant endpoint. And in addition

5 to the relative risk, the data was al so

6 expressed as the excess incidents. |In per

7 10,000 patients treated for 28 weeks, there

8 were 8 additional asthma-related deaths in
9 patients treated with sal meterol in SMART.
10 The | abel also includes cumul ative
11 i ncidence figures for asthma-rel ated deat hs.

12 So the SMART data is described in detail in

13 t he product | abels, and these types of

14 figures and tabl es provide prom nence in the
15 | abel in this information.

16 This slide shows the current box
17 warni ng for Foradil Aerolizer, with

18 i nformation regardi ng asthma-rel ated deat h,
19 appropriate use because of this risk, and a
20 reference to SMART. Again, | won't read it
21 because it's in your briefing package.

22 The Foradil Aerolizer does not
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1 contain the same figure table from SMART, but
2 contains the result of the safety and

3 efficacy studies in the Phase IV safety study
4 with Foradil Aerolizer. And the results for
5 seri ous exacerbations are displayed in the

6 adverse reaction sections. These are three

7 tables fromthe product |abel. You can see

8 that these tables provide some prom nence of
9 the safety information.

10 This is a repeat of an earlier

11 slide, because even though I'm only show ng
12 you parts of the |abel, the warning regarding
13 t he asthma-rel ated death and appropriate use
14 i s throughout many sections of the |abel.

15 Plus, | wanted to rem nd you that there's a
16 medi cati on gui de which has the informtion,

17 which is the required patient |abeling.

18 And for the conbination products,
19 t he warning and appropriate use information
20 is very simlar and is included in these

21 sections of the product |abel, so |I'm not
22 going to show you details.
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1 But that brings us up-to-date on

2 the current | abeling.

3 And |'m going to close ny

4 presentation with a brief summry. The

5 | ong-acting beta agonists and the safety of

6 t hese products have a | ong regul atory

7 hi story, and this figure displays nany of the
8 key m | estones. Each colored |line represents
9 a different product, and di anonds represent
10 approval for different indications.

11 Each | ong-acting beta agoni st

12 product was approved first for asthma in

13 adult and pediatric patients greater than 12
14 years of age and older. As you can see,

15 Serevent |nhal ation Aerosol was the first one
16 mar keted, and as | nmentioned, is no |onger

17 mar ket ed due to the phase-out of the

18 propel l ant chl orof | uorocar bons.

19 Ot her LABA products have been

20 approved for other indications during this

21 time period. The Foradil Certihaler is an

22 approved product that has not been marketed.
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1 This figure also shows, with the

2 red arrows, the Advisory Committees that have
3 been hel d regarding these products. The 1993
4 Pul monary- Al l ergy Drug Advisory Commttee,

5 dedi cated to the discussion of the Serevent

6 NDA; the 1999 Pul nonary-Allergy Drug Advisory
7 Commttee, dedicated to the discussion of the
8 Advair Di skus NDA; the 2005 Pul nonary-All ergy
9 Drug Advisory Conmttee, dedicated to the

10 di scussion of the safety of these products,
11 i ncl udi ng SMART and the Phase |V For adi

12 Aerol i zer study.

13 And the Pediatric Advisory

14 Committee, in which the one year

15 post-exclusivity of sal neterol was di scussed.
16 And of course, we can add another red arrow
17 for this neeting we're having today.

18 | also want to explain this figure.
19 In the blue boxes are significant changes to

20 the product |abel throughout this tine,
21 begi nni ng, of course, follow ng the approval

22 of Serevent Diskus in 1995, the additional
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1 warni ngs to the | abel regarding these

2 products.

3 And then follow ng the SMART st udy
4 ending in 2003, box warnings were added to

5 the | abels and were revised agai n based upon

6 updated results in 2005, | believe. And then

7 followi ng the Pul monary-Allergy Drug Advisory

8 Committee neeting in 2005, nedication guides
9 were added to these products, as well as

10 class | abeling was extended to the fornoterol
11 products. And | believe this tinmeline shows
12 the Agency's active participation in

13 addressing the risk of these products.

14 During ny presentation today, |

15 descri bed the basis of approval of the

16 | ong-acting beta agonists and the benefits of
17 | ong-acting beta agonists. And | believe

18 Dr. Lemanske al so touched on this in his

19 present ation.

20 Long-acting beta agonists are

21 bronchodi | at ors, approved based upon the

22 measurenment of air flow, FEV1. FEV1 is a
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1 clinically meaningful endpoint and has been

2 used as the basis of approval of virtually

3 all asthma nedications. There were

4 addi ti onal efficacy nmeasures that supported

5 approval, such as rescue nedication use, peak
6 expiratory flow, asthma synptons, and

7 noct ur nal awakeni ngs.

8 The risks of LABA are known.

9 There is a box warning regarding

10 asthma-rel ated deat hs, serious asthm

11 exacerbations, and the box warning regarding
12 asthma-rel ated death applies to all ages, and
13 applies to sal meterol- and

14 fornmoterol -containing products. It also

15 provi des appropriate use information, but

16 t hese products should only be used as

17 addi tional therapy in patients not adequately
18 controll ed on other asthma controller

19 medi cati ons.
20 Today's discussion is a
21 continuation of the benefit/risk assessnment
22 of these products for the treatnment of
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1 ast hma.

2 Thank you.

3 DR. SWENSON:. Thank you, Dr. Seynour.
4 At this juncture then, we have tine

5 for questions both to Dr. Lemanske and to

6 Dr. Seymour. And | would ask if any nenbers

7 of the several committees, if they would

8 sinmply put on their mc, we'll see the red

9 light and we'll try to take questions in

10 or der.

11 So it's now open for questions.

12 MR. HENNESSY: Sean Hennessy. This is
13 a question for Dr. Seynmour. |'m wondering what
14 t he nost pl ausi bl e bi ol ogi cal mechanismis for
15 t he apparent increased risk in asthma-rel ated
16 events and deaths associated with | ong-acting
17 beta agonists. Has there been any di scussi on of
18 bi ol ogi cal nmechani snms?

19 DR. SEYMOUR: | don't think we know
20 the answer to that for sure. And | think
21 Dr. Lemanske touched a little bit on some of the
22 phar mcogenom cs. And | think that the data is
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1 not there to support the pharnmacogenom cs -- are
2 the cause of the difference in asthma-rel ated

3 death with these products.

4 One theory is that these products

5 make synptons -- nmeke patients feel better,

6 and that maybe they mask an increase in

7 inflammation that's going on, and that the

8 patients build up to a catastrophic event.

9 But | think the bottomline is that we really

10 don't know the nmechanismfor this.

11 DR. SWENSON: Dr. Jones.

12 DR. LEMANSKE: If | could nake one

13 other comment. | think the other thing you have
14 to consider here is the design of the trials on

15 which this data is based. | think I hamered

16 home the point that salneterol should not be

17 used as nonot herapy. And the trial, at least in

18 t he SMART study, the patients were given the

19 nmedi cati on and they coul d be using any other

20 medi cation that they wanted to but it wasn't

21 nonitored. So it's quite possible that many of
22 t hese people -- because you feel better when you
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take | ong-acting beta agoni sts and ot her
medi cines -- and they were getting this for
free, and other nedicines, they'd have to pay
for -- that it's possible that they stopped
their other nedications and continued their
| ong-acting beta agonists.

Now, this is pure speculation. W
have no data to say that's sinply the case.
But I will tell you froma clinica
standpoint that it's harder to
prescribe -- to get sonebody to take a
steroi d because when they take it, they don't
feel any different acutely. [It's much easier
to use any form of a beta agoni st because
they're getting synptomrelief, and it's very
reinforcing in ternms of what that inhaler can
or cannot do.

DR. SWENSON: Dr. Jones?

DR. JONES: This is for Dr. Lemanske.
Could you talk a little bit about the biol ogy of
i nhal ed corticosteroids and beta agonists, and

how t hey m ght biologically interact?
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1 DR. LEMANSKE: Well, it's been

2 hypot hesi zed and there is sonme in vitro data to
3 demonstrate this -- that corticosteroids wll
4 i ncrease the nunbers of receptors for beta

5 agoni sts and perhaps have sonmething to do with
6 their function as well in a good way.

7 And the other piece is the other

8 direction, and that is that beta agonists may
9 actually facilitate steroid metabolism or

10 its effect in terns of its biologic effects.
11 So, it looks like there's an interaction

12 going both ways. Positive interaction.

13 DR. SVWENSON: Dr. Newman?

14 DR. NEWMAN: Can you hear ne now?

15 Okay. For Dr. Seynour, on the heels of our

16 PADAC neeting in 2005, we took a nunber of

17 actions that you described -- the FDA did -- in
18 terms of nedical guidelines, revised box

19 war ni ngs, the health care professional

20 materials. Wat, if anything, do we know about
21 the effectiveness of that in terns of nodifying
22 practice?
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1 DR. SEYMOUR: | don't know that | can
2 answer the effectiveness of those different

3 changes in labeling in terms of nodifying

4 practices. |It's possible that sone of the

5 phar maceuti cal conpani es may be able to address
6 t hat because they can track their prescription
7 sal es and see how their prescription sales are
8 conpared with inhaled corticosteroids. And they
9 may be able to provide that information.

10 DR. NEWVMAN: Thank you. 1'Ill ask it
11 again | ater then.

12 DR. SVEENSON: Dr. Wl fe?

13 DR. WOLFE: Two very good

14 presentations. On one end of the spectrum on
15 t he benefit side, you have clear, objective

16 evi dence that FEV1 inproves, which is what beta

17 agoni sts should be doing. On the other end of

18 the spectrum the risk side, you have clear
19 obj ective evidence from asthma deat hs, asthma
20 hospi tal i zati ons, and intubations. Somewhere
21 between is this idea of severe exacerbations.
22 The question for | guess both of you is how
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1 precise is this definition? |'m sure that

2 severe exacerbation includes but is obviously

3 not limted to hospitalization. So in these

4 vari ous studies that you describe so nicely, how
5 specific and reproduci ble was the definition of
6 severe exacerbation?

7 DR. LEMANSKE: That's a very, very

8 good question, and that's what we struggle with
9 in interpreting the literature. Exacerbations
10 were hopefully defined a priori in any study

11 design. And the definition will differ from
12 study to study. We're currently right now

13 taking all our trial data and getting DNA from

14 all the patients. And we're going to | ook at

15 genotypi ng and | ooki ng at exacerbations as an

16 out cone, control as an outcome, et cetera, et

17 cetera. And we're defining an exacerbation as
18 an epi sode of asthma that requires Systemc

19 corticosteroids, whether it's oral, or

20 intravenously, or intranuscularly.

21 But if you | ook at sonme of the

22 trial data, sonme of the stuff that | showed
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1 you this norning with maintenance and

2 reliever in the stay study, they had three

3 definitions of exacerbations. Peak flow

4 definition. They had increasing inhaled

5 corticosteroids as a definition. And they

6 al so had oral steroids as a definition. So
7 it really, really depends on how the

8 exacerbations are defined. And then you, as
9 a clinician, whether you feel that what

10 they're telling you is clinically relevant or
11 not .

12 DR. WOLFE: Just a followup question

13 to Dr. Seynour, which is on your-slide 12, which

14 is Regulatory History of Serevent Di skus
15 Ef fi cacy Data, there was no difference -- |
16 mean, there was a difference in things such as

17 FEV1, obviously, but the last line is on page 6.

18 Ast hmati c exacerbations -- there was really no
19 di fference between the placebo and Serevent. So
20 what ever -- again, the definition was there, it
21 did not show any difference.

22 And this is really sort of why I'm
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1 asking this question. | think your answer,

2 |"msure, is accurate that it varies all over
3 the lot. And sone of the criteria you just

4 descri bed woul d be exacerbation, but not

5 necessarily severe exacerbation.

6 So when you start |ooking at this
7 measure of the benefit, it seens far nushier,
8 obvi ously, than either FEV1 on one end or

9 ast hma deat hs, asthma hospitalizations, and

10 the other end. That was the only point.

11 DR. SEYMOUR: | think that's a good
12 poi nt, and your observation on that slide is

13 correct. | concur with Dr. Lemanske that there
14 really is no standardi zed definition for asthma
15 exacerbation. And they're going to vary from

16 study to study. And that is one of the issues

17 with conparing these cross-studies.

18 DR. SVENSON: Dr. Krenzel ock?

19 DR. KRENZELOCK: Thank you. The box
20 warning is rather intimdating, | think, when

21 you read it. And |I'mkind of wondering, given
22 t he high percentage of illiterate people we have
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1 inthe US., if you took into account illiteracy
2 when you devel oped the box warning and maybe the
3 patient information -- and wondering if you took
4 into account again how a patient could nake a

5 good i nformed decision on whether or not to use

6 the product based on the box warning and the

7 information that's available to them

8 DR. SEYMOUR: Right. So the box

9 warni ng that I showed you is fromthe

10 patient -- the product |abel, which is intended

11 for health care providers. And | hope that this
12 is at a level that they can understand.

13 But the nedication guide and al

14 the patient |abeling do go through our

15 patient | abeling experts within the FDA. And

16 they evaluate the literacy |level for the

17 | anguage in the medication guide. And | did
18 not show you the nedication guide | anguage,
19 but it is adjusted to -- for patients, this
20 message. But this is a nessage that | think
21 is very difficult to wite for patients, but
22 we did feel it was inportant to have a
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1 nmedi cation guide so at | east they were aware

2 that there were sone risks with these

3 nmedi cations, and that they need to talk with

4 their doctor to make sure that this product

5 is appropriate for them

6 DR. SVENSON: Dr. Gardner?

7 DR. GARDNER: For Dr. Lemanske. |'m
8 t hi nki ng ahead toward ri sk managenent

9 alternatives.

10 Coul d you give us a

11 state-of-the-art of genetic testing? CQutside

12 of the research arena, how practical and

13 accessi ble are tests that would allow us to

14 di stingui sh between hyper-ri sk anong

15 patients?

16 DR. LEMANSKE: Well, to just answer

17 your question very quickly, we're not there yet.

18 But we're working on it. The NIH is putting
19 t oget her a Genone-w de Association Study with
20 all of the trials that the ACRN has done, CARE
21 has done, CAMP -- the Childhood Asthma

22 Managenment Program -- and that's in process.
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1 We' ve defined our different phenotypes, and

2 we' re now beginning to do genonme-w de screening
3 to see if we can learn nore about asthma genes,
4 or genes that are responsible for response to

5 t her apy.
6 | think it's inmportant to point out

7 that the data that I showed you with beta

8 adrenergi c receptor polynorphisnms is not the
9 reason why there's a black box |abel in the
10 product insert; okay? The two are

11 di sconnected. |It's possible that there nay
12 be something to do with a person's genotype
13 that may confer increased risk, but we

14 haven't really established exactly what that
15 is at this point.

16 So to go one step further in terns
17 of risk managenment, there are compani es now
18 who are making tests that you can | ook at.
19 Beta adrenergi c receptor pol ynorphisns at

20 di sposition 16 | ooking for the R RH (?)
21 genotype. And clinicians are using this in

22 di fferent areas, but we have no data to
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support that that is going to be helpful in

ternms of managenent or assessing risk in the
future. So we have to be very careful with
t hat .

DR. SVENSON: Dr. Knoell?

DR. KNOELL: Just a point of
confirmation or clarification regarding the
SMART trial. 1Is it correct that when patients
were recruited initially, they were essentially
handed seven containers of Serevent and then the
rest was 28 weeks over phone? And then also
related to that, | understand that over the
course of the trial, the way the -patients were
recruited into the study sonmewhat changed, and
it became nmore of a physician referral basis to
get patients into the study. Did that affect
how t he medi cati ons were given in bulk and
educated for use with the patients over that

tinme course?

DR. SEYMOUR: So I'll respond to this
gquestion, and if | respond incorrectly, |I'msure
GSK will let nme know
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1 So | believe it is correct that at
2 the beginning of the trial, patients were

3 handed the medication for the entire 28-week
4 treat ment period, and they were contacted by
5 t el ephone every four weeks. You have to

6 remenber that this is a huge trial. It's a

7 sinple safety trial, so this is -- in 30,000
8 patients, this was a way that the trial could
9 be conducted. And so it's certainly not
10 ideal trial process, | think, for the study

11 to get done.

12 There was a change in how patients
13 were recruited. | can't renmenber the exact
14 year cutoff, but | believe that the sanme

15 t hi ng happened after they changed the

16 recruitment. They were still given all the
17 nmedi cations at the beginning and then

18 contacted every four weeks.

19 | would like to use this

20 opportunity to reiterate something

21 Dr. Lemanske said, and to rem nd everybody

22 that both the SNS and SMART study were done
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in the 1990s. And this was before all the

gui delines had really become standard of care
with the use of inhaled corticosteroids.

So | think, you know, the tim ng of
t hese studi es and what patients were
receiving at that tinme probably had sone
i npact on the outconmes of these studies. And
if they were done today -- which they
woul dn't be done today; you wouldn't give
sal neterol as nonotherapy -- but there m ght
be di fferent outcones because patients would
be on inhal ed corticosteroids.

DR. SWENSON: Dr. Gol dstein?

DR. LEMANSKE: | think if | could just
make one nmore comment. | think what's been very
hard for us clinically is to try and determ ne
once and for all if these adverse effects that
we're seeing rarely are related to the drug
itself, or whether it's related to the fact that
the patients are not taking sonmething else that
t hey need for their asthma, |ike inhaled

corticosteroids. And that's a very, very
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1 i nportant point that you probably all recognize
2 from how we' ve gone over the data. | think |I've
3 shown you a nunber of studies that clearly,

4 sal neterol should not be used as nonot herapy.

5 And in the SMART study, there was really no way

6 of being able to nonitor that.
7 DR. SWENSON: Dr. Gol dstein?
8 DR. GOLDSTEIN: Question for

9 Dr. Lemanske. And I'mgoing to limt ny

10 gquestion to the pediatric population. In your
11 estimate, what is the percentage of pediatric
12 patients that are receiving | ong-acting beta

13 agoni sts? The followup is that-if -- in

14 anticipation of discussion |later on -- if these
15 were renmoved fromthe market, what burden woul d
16 t hat place on the population? And then a

17 foll ow-up question is, we've |ooked at data from
18 prospective studi es and prospective data

19 gat hering on deaths related to these

20 medi cati ons.

21 As a pediatric intensivist, | took

22 care of these children when they were in the
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I CU after they had fail ed whatever treatnment
they were on. Death was a very rare
occurrence. Has anybody | ooked
retrospectively and done an anal ysis on
pediatric deaths in terns of what types of
vari abl es were associated with nortality?

DR. LEMANSKE: I n answer to your
second part, the nunbers of deaths are so small
that it's really hard to cone up with a conmon
pat hway that these patients are following to get
to that unfortunate end.

Wth regards to the percentage of
patients, |I'msure that ny coll eagues -- our
col | eagues from GSK and Novartis, et cetera,
have data on what the uses in the pediatric
popul ation. In my own practice, | would
say -- now, renember, |I'mat a
uni versi ty-based practice so |I'm seeing kids
with nore severe disease -- but I'm
prescribing it for about 25 to 50 percent of
my asthmatic children. That said, |'ve shown

you data that clearly children respond very

146
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wel |l to nmonotherapy with inhaled
corticosteroids.

And many, many, many, many chil dren
do not need conbination therapy. |It's this
step up fromstep Il to step 111, where
they're not being controlled on | ow dose
i nhal ed corticosteroids, and we as clinicians
have to make the decision should I push the
steroid dose or should | give them sonething
el se? And that's what BATGER is trying to
address. \What is the best way to approach
t hose kids? We know that as soon as we get
over a dose of 200 m crogranms of-fluticasone
a day, you increase the risk of growth
suppression in the kids. So that seens to be
a cut point where we want to stay underneath
if we can.

Now, obviously, that doesn't happen
in all kids, but it's a cut point where you
have to start thinking about other options.

DR. GOLDSTEIN: The followup to ny

ot her question -- | know there were three in
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1 there -- if long-acting beta agonists were | ost
2 as part of your pharmacol ogi c armanmentari um

3 what burden woul d that pose for your patient

4 popul ati on?

5 DR. LEMANSKE: | think right now, in

6 terms of how | use these drugs clinically, if

7 they're not being controlled on | ow dose inhal ed
8 corticosteroid, my next step would be to add

9 LABA as opposed to addi ng nontel ukast. So it

10 woul d be a burden for me because | wouldn't have
11 t hat option anynore. |'d have to choose

12 sonething else, like give nore steroid. And

13 maybe that woul d be the best option. And agai n,
14 we'll learn from BATGER whi ch kids that woul d be

15 t he best option for.

16 As soon as you start limting

17 choices -- the thing about asthma that's nost
18 important and | didn't even say this is it's

19 so individualized. Every patient with asthm
20 is unique, | think. And what works for

21 Johnny is not going to work for Jane.

22 And the chall enge we have as
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1 clinicians is to try to find which form of

2 therapy is going to work best for that

3 patient. And if we limt our options, our

4 ability to do that gets nore and nore

5 limted.

6 DR. SVENSON: At this point, our

7 schedul e calls for a break, so we'll have to

8 hol d on those questions. | hope they'I|l come up
9 at another point in the neeting. And we'll

10 reconvene at 11:00.

11 (Recess)

12 SPEAKER: Panel nenbers, please sel ect
13 your nmenu and pass it on over to-me, or actually
14 our staff will be around to collect it.

15 Thank you.

16 DR. SVENSON: And now, Andy Mbshol der

17 fromthe FDA will give us a presentation on the

18 background on the safety issues of LABAs.

19 DR. MOSHOLDER: Can soneone put ny
20 slides up, please?
21 " m Andy Moshol der fromthe

22 Di vi sion of Epidem ology in the Ofice of
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1 Surveill ance and Epi dem ol ogy at FDA.

2 Pl eased to be talking with you this norning.
3 "1l be giving sonme background on these

4 safety issues. Sonme of this, we will have

5 heard al ready earlier this norning, and al so
6 for those of you who were participants in

7 | ast year's Pediatric Advisory Committee

8 meeting on Serevent, sone of this wll also
9 be fam liar.

10 | want to start by acknow edgi ng
11 t he many col | aborators who assisted ne in

12 preparing this. It clearly was a teameffort
13 both within FDA and sone people from outside
14 who were kind enough to supply information.
15 This is just an outline of the

16 topics I'll be covering. First, I'll |ook at
17 the history and some of the postnarking

18 surveillance data for |ong-acting beta

19 agoni sts; a brief discussion of sone of the
20 observati onal pharnmacoepi dem ol ogy studies
21 t hat have been done to | ook at safety issues

22 with these conmpounds.
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1 We'll be | ooking at data from | arge
2 safety trials of salnmeterol, some of which

3 we' ve al ready discussed this norning. And

4 "Il be giving an overview of sone of the

5 clinical trial meta-analyses that have been

6 done. We'Il talk some about the current use

7 of LABAs in the United States, and there's

8 al ready been sone interest expressed in

9 | ooking at that, so hopefully that wll

10 address some of those issues. And then

11 finally sonme concludi ng renmarks.

12 So first let's | ook at

13 post mar keti ng surveillance data for the

14 LABAs. And | want to start with a historical
15 note. As has been alluded to previously,

16 even before the era of the |long-acting beta
17 agoni sts, there were concerns regardi ng beta
18 agoni sts used in the treatnment of asthma.

19 | should add, too, that nothing

20 that I'Il be discussing today applies to use

21 of these products in COPD. That's a

22 different subject. So this discussion is
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limted to asthma.

But at any rate, in the 1960s,
there was an epidem c of asthma deaths in
countries -- in younger patients in countries
whi ch had nmarketed a high dose isoproterenol
inhaler. And then simlarly in the early
"90s in New Zeal and, specifically, again
anong younger patients, there was an epidemc
of asthma nortality which was |inked to use
of a short-acting beta agonist, fornoterol.
And when it was removed fromthe market,
asthma deat hs declined. So even before the
| ong-acting beta agonists, there were
concerns about safety of this type of
conpound.

So let's | ook now at postnmarketing
surveillance data with the |ong-acting
conpounds. These are cases that have been
reported to FDA's spont aneous reporting
dat abase, which is the Adverse Event
Reporting System or AERS. And these are

spont aneous cases reported by either
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i nvol vi ng use of one of the LABA products for
whi ch the cause of death -- these are all
fatal events, and the cause of death appeared
to have been plausibly related to asthma.

We see here in the early
"90s -- actually, there was a peak coinciding
with the initial marketing of salnmeterol with
Serevent, and this raised some concerns. And
there was a qualitative nature to sone of
t hese reports, such that they seened to be
descri bi ng overwhel m ng asthma attacks such
as descriptions of the patients found dead
clutching their inhalers and things of that
nature. So there were concerns then.

And then there is a decline. And
then in recent years, sonme increase in
reports. Specifically -- | should add that
t hese are classified by age group. And then
specifically in 2008 -- this is a partial
year total -- since our discussion |ast year

at the Pediatric Advisory Commttee reports
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of asthma deaths with these conpounds, we
accrued a total of five additional cases here
all in children under 12 years of age.

So what concl usions can we draw
fromthe postmarketing surveillance data?
Wel |, despite the fact that there have been
t hese reports, it's actually very difficult
to assess causality fromthese types of data.
And the reason is that we have confoundi ng by
i ndication. And by that, | nean that the
events of interest being reported, which are
serious or fatal asthma exacerbations, are
actually related to the condition or which
the drug is being prescribed.

Furthernmore, it's not possible to
estimate an incidence from spontaneous
reporting data, as |I'm sure nany of you
realize, because we have an unknown degree of
under-reporting. W never assume that we
woul d receive all reports of all cases that
are occurring in the population. So because

of these limtations, we have to turn to nore
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1 systemati c data sources.
2 So that brings us next to
3 observati onal pharnacoepi dem ol ogy studi es of

4 LABA safety. And there have been a nunber

5 t hat have been perfornmed. |[|'mjust going to

6 touch on this. W can go into it further if

7 there's interest, of course. But there have

8 been a number of studies conducted in recent

9 years. |'ve listed seven of the nore salient
10 ones here on this slide, and there are

11 probably others. But rather than go into the
12 results of each one individually, for now

13 "1l just nake sone sunmary observati ons.

14 Basi cal ly, despite having the

15 advant age of | arge sanple sizes, the probl ens

16 with these type of data include the

17 following: First, the findings have been
18 i nconsi stent regarding the association or
19 | ack thereof with serious asthnma outcones.
20 These studi es have tended to have limted
21 data relative to the pediatric popul ati on.

22 There has been difficulty obtaining adequate
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statistical power for outcomes of interest.

In fact, there was one study by GSK
that had to be abandoned because of | ack of
statistical power. And also, there's great
difficulty methodol ogically accounting for
differences in the types of patients getting
the different types of drugs. |In other
wor ds, because these aren't random zed dat a,
the patient's treatnment is tailored to their
condi ti on.

And that is very hard to account
for in the analysis. So on bal ance, we woul d
view these of less inferential value than
controlled clinical trial data.

So let's turn next to the
controlled clinical trials. Dr. Seynour has
al ready discussed two of these with you. W
have the two | arge random zed safety trials
with salmeterol -- SNS and SMART. And I|'1|
be recapitulating some of the findings with
those. For fornoterol, we have no such

conpar abl e studi es.
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And then | want to introduce the
concept of the neta-analyses, which is a
technique that's often used to enhance sanpl e
size and statistical power by conbining data
fromdifferent random zed trials into a
single analysis. And we'll be talking about
t hat t hroughout the day.

Before we | ook at the results from
these trials, there's a couple of concepts |
wanted to nmention. And these are the risk
di fference and the nunber needed to harm
which are related, as I'll descri be.
Basically, they're trying to ask-the
gquestion -- exposing how many patients w ||
produce one excess adverse event or adverse
reaction to the drug?

And they're related in that the
nunmber needed to harmis actually the inverse
of the risk difference. And let nme wal k you
through this exanple.

Suppose one does a study and this

particul ar side effect has an instance of
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5 percent on drug and 3 percent on placebo
within that study.

The risk difference is going to be
.05 mnus .03, which is a difference of .02.
So that's the risk difference. O you can
say that that's equivalent to two excess
events for every 100 study subjects who
received the drug -- over the risk in
pl acebo.

Now, the nunber needed to harmis
cal cul ated as the reciprocal of that. So
it's 1 over .02, or 50. And what that neans
is that for every 50 patients adm nistered
the drug in the study, there was one excess
event over what would have occurred on
pl acebo.

So with those concepts in m nd,
let's take a | ook at the data fromthe
sal neterol large safety trials. First, this
is the Serevent Nationw de Surveillance, the
so-call ed SNS study that was published in

1993. Just to reiterate, it was a random zed
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1 16- week double-blind trial done in the U K.
2 The purpose was to assess safety, and there
3 was no single a priori primary outcone
4 desi gnated. The treatnent groups were
5 sal neterol 50 microgranms tw ce a day,
6 al buterol 14 mcrograns four tinmes a day, and
7 the random zation ratio is two-to-one. So
8 when one | ooks at the results, one has to
9 keep that in mnd
10 The popul ation was nostly adults,
11 al t hough 6 percent were adol escents and were
12 considered to have mld asthma. Data on
13 concom tant |ICS use, which is of -course a
14 critical i1ssue, unfortunately was not
15 collected during the trial. |In order to
16 obtain conplete data on patients who dropped
17 out, the investigators had to follow up
18 dropouts at the end of the study period to
19 ascertain whether they were still alive or
20 dead.
21 And so now let's | ook at the
22 results. Here, we see that there were close
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to 17,000 patients received sal neterol and
just over 8,000 al buterol. If first we | ook
at asthma-related wi thdrawals, we see
actually that the relative risk is .8, which
that nmeans it's favoring sal meterol. But
then if we | ook at asthma-rel ated deaths we
have 12 versus 2, and with the two-to-one
random zation, that works out to a relative
risk of 3. And the p-value associated with
that of marginal statistical significance

. 105.

And for all cause death, we see a
numeri cal i nbal ance again favoring al buterol,
whi ch did not reach statistical significance.

Let's | ook next at the SMART trial,
which -- as you've heard, this was a U S.
trial. Actually, 28 weeks in length, so a
bit |onger than SNS. And here, the
random zed treatnent arns were sal meterol 42
m crograns twi ce a day, and placebo in a
one-to-one random zation ratio in this case.

Twel ve percent of subjects were adol escents;
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1 t he remai nder being adults. And again, data
2 on concomtant I CS use was not coll ected

3 during the trial. |In order to be conplete,

4 t he National Death Index was used to conplete
5 data on vital status for the participants,

6 i ncludi ng the ones who had dropped out of the
7 trial. This study was actually term nated

8 early and did not neet its targeted

9 enrol | ment.

10 And so we'll |ook at the results.
11 Agai n, you saw this previously, but just to
12 review, there were roughly 13,000 in each

13 treatment arm The primary outcene that had
14 been a priori designated was a conbinati on of
15 respiratory-related death or |ife-threatening
16 experience. And this was a nunerical

17 i mbal ance favoring placebo. It did not reach
18 statistical significance. However, asthm

19 deat hs, 13 versus 3, giving a relative risk
20 of 4.4, with a confidence interval that
21 excluded one -- that translates to a nunber

22 needed to harm of about 1,300. Meaning that
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for every 1,300 patients who received

sal nmeterol in the trial, there was one excess
ast hnma death over what woul d have occurred on
pl acebo.

The other point here, with a
relative risk of this size, it nmeans that in
actuality, one would attribute the nmajority
of the asthma deaths in the trial to the
action of salmeterol. There was anot her
outconme respiratory-related death which is a
sonewhat | arger category, as you see. Again,
this was increased -- it was nore than
doubled with salnmeterol statistically
significant. And the nunmber needed to harm
for this definition of about 1,000. And for
all cause death, again, a nunerical inbal ance
favori ng pl acebo, which did not reach
statistical significance.

Now, | wanted to put the results
fromthe two studies side by side to nake a
few points here.

|'"ve | abel ed them LABA and no LABA
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1 just for consistency with the |ater

2 nmet a- anal yses. Now, it's true that in SNS,
3 t he patients had random zed al buterol on a

4 schedul ed basis. In SMART, they were able to
5 use it as a reliever nmedication, so it's not
6 too much of a stretch to conpare these two

7 trials. And we see, first of all, if one

8 | ook at withdrawals for |ack of efficacy and
9 asthma-rel ated withdrawal s, we see that

10 actually, the relative risk favors
11 salneterol. So the nore ordinary types of
12 synptons, as we've heard, are being -- are
13 responding to the sal neterol.
14 But then as one goes up the
15 hi erarchy we, see sort of the opposite
16 pattern. |If you | ook next to asthm
17 hospitalizations, in SNS, it was a neutral
18 effect and slightly increased -- 1.2 or
19 20 percent higher with salnmeterol in the

20 SMART trial. And then if one | ooks at even
21 nmore severe outconmes, either intubations or

22 ast hma deaths, we see even higher relative
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1 risks. So this | think illustrates the
2 par adoxi cal nature of the phenonenon here,
3 which is that the nore ordinary routine
4 synptons are being controlled, but at a price
5 of greatly increased asthma nortality and
6 life-threatening events.
7 And then the other point to make as
8 we | ook |ater on at data fromthe
9 net a-anal ysis, it's inmportant to note | think
10 that for asthma hospitalizations, which sort
11 of make up the majority of events in the
12 met a- anal ysis Dr. Levenson wll present,
13 actually these trials, were close to being
14 neutral between treatnment arns.
15 So when one | acks data on nore
16 severe outconmes because of sanple size or
17 what ever, | would argue that it's difficult
18 to draw too nuch reassurance fromthe finding
19 of neutrality on asthma hospitalizations,
20 because it's not necessarily predictive of
21 what will be the case for asthma deaths.
22 This is taken fromthe | abels.
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1 think we've seen this already this norning,
2 but just to nmake the point, this is a
3 cunul ative incidence plot for asthma deat hs.

4 And this is the total sanple at the top. And

5 this is the African-Anerican subgroup at the
6 bottom And this is to make the point that

7 it appears the African-Anmerican subpopul ation
8 out of the total sanple was actually show ng
9 a greater risk of asthma-rel ated deaths

10 relative to pl acebo.

11 So what can we conclude fromthese
12 trials? Here, | quote an editorial fromthe
13 Eur opean Respiratory Journal: "In view of the
14 results of the two studies, both of the

15 hi ghest evi dence cl ass, the existence of

16 sal neterol -rel ated excess nortality has to be
17 assumed with near certainty.” And actually,
18 t he Cochrane Review Group was able to

19 gquantify that.

20 They cal cul ated a conbi ned odds
21 ration of conbining the two trials for asthma
22 nortality and the result was 3.7, with a
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1 p-val ue of .0074. So putting sone

2 statistical probability testing on this

3 finding, that's consistent between the two

4 trials.

5 And the next, | hope Dr. Martinez

6 doesn't mnd that | quote him here, but as he
7 wrote in the New Engl and Journal, "One death

8 was attributable to salnmeterol for every 700

9 patient years of treatnent in SMART, a result

10 strikingly simlar to that in the United

11 Ki ngdom study." Unfortunately, the

12 limtations of the trials preclude definitive
13 concl usi ons regardi ng the potential for

14 i nhal ed corticosteroids to limt or prevent
15 t hese adverse outcones.

16 A point here -- an excess death

17 rate of 1 per 700 patients per year is not

18 going to be obvious to prescribers,

19 particularly if the ml|der synptons are

20 respondi ng at the sanme tine. So that

21 illustrates part of the difficulty with

22 this -- handling these kinds of risks.
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1 To change gears now, | ook at

2 formoterol. As | nmentioned, we have no such

3 conparabl e | arge safety trials with

4 fornmoterol, but there was a pattern of

5 serious asthma events noted in the clinical

6 trials pre-approval, and in fact, it resulted
7 in the highest dose not being approved. [|'1I

8 show you those data. This is sinply pool ed

9 data fromthree of the key pivotal trials,

10 and show ng sort of the progression.

11 Here, we have placebo .4 percent;
12 al buterol .7 percent. And then fornoterol 12
13 m crograms twice a day, 2 percent had serious
14 asthma events, and at 24 mcrograns tw ce a

15 day, 4.5 percent. And that nunber actually
16 i ncluded one asthnma death and two patients

17 who required intubation.

18 One can imagine if one had scal ed
19 up a large trial with fornoterol, one would
20 probably have seen many such events. And
21 al so, one could argue that the dose

22 rel at edness of these phenonenon | ends wei ght
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1 to there being a causal relationship to

2 f or not er ol

3 Let's change gears now and start to
4 tal k about some of the neta-anal yses that

5 have been done. As | said, this is a

6 technique to i nprove the sanple size and

7 statistical power. And sort of the sem nal

8 nmet a- anal ysis was by Saul Peter and

9 Associ ates, (?) published in 2006. So this
10 was not available at the tine of the 2005

11 Advi sory Committee neeting. And the purpose

12 was to assess the risk for severe asthma

13 exacerbations with either of the conpounds.
14 They | ooked at 19

15 pl acebo-controlled trials at | east three

16 nonths in duration with close to 34, 000

17 subjects all told, and six of the trials were

18 pediatric. They cal cul ated PO odds rati os
19 and confidence intervals for outcones. They
20 did describe in the paper outcones on asthm
21 deat hs, but that's dom nated by the SMART

22 trial. So | didn't display that here but it
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1 is in the paper.

2 But what this analysis did is it

3 extended the finding fromasthm nortality to
4 asthma hospitalizations, for which there is

5 an odds ratio of 2.6, statistically

6 significant, and al so exacerbations requiring
7 i ntubation for which there was an odds ratio
8 of 1.8, again, statistically significant.

9 And then next, this will be

10 famliar to those who participated in the

11 Pedi atric Advisory Committee | ast year on
12 sal neterol. This was a subgroup of pediatric
13 data that Dr. Saul Peter was kind enough to

14 supply, and actually added data fromthe
15 SMART trial which we obtained pursuant to
16 | ast year's Advisory Conmttee for the

17 adol escent patients in SMVART.

18 And one caveat | should nention,
19 sone of these data include the unapproved
20 hi gh dose of fornoterol, in this trial at
21 | east. But basically when one | ooks at the
22 overall estimted odds ratio for asthm
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1 hospitalizations, they were close to tripled
2 over placebo with one of the two conpounds.
3 So just a small digression. W've
4 tal ked about this already this norning a bit,
5 but the question came up of, given this sort
6 of paradoxical finding where the npst severe
7 outcones are increased even when sort of the
8 i mmedi ate synptonms may be reduced, what are
9 sone possi bl e explanations?

10 As we heard, one is nmasking a

11 progression of the underlying asthnma by the

12 synptomatic relief provided by the

13 bronchodil ati on, as Dr. Seynour rnentioned.

14 The second one is the genetic variant of the

15 beta adrenergic receptor, and Dr. Lemanske

16 al ready spoke to that. The evidence is m xed
17 on that, but that's one of the hypotheses.

18 And then third would be

19 desensiti zati on or down-regul ation of the

20 beta adrenergic receptors. There is sone

21 experimental evidence of tol erance, at | east

22 i n exercise-induced asthma.
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1 | don't claimto be an expert in

2 t hese types of physiol ogic and pharmacol ogi c
3 phenonmenon, but this is just to introduce

4 that there are sonme pl ausi bl e hypotheses to

5 explain the pattern seen in the data.

6 So we want to turn next to | ook at
7 how LABAs are being used currently in the

8 Uni ted St ates.

9 First, | present here the 10-year
10 prescription trends. This is fromthe STI

11 Vector | National Database. And you see here
12 this is salnmeterol, the nmono product. And in
13 red here is the conbination product Advair

14 with fluticasone. You can see that in recent
15 years, that has conme to donmi nate the narket.
16 And then sal neterol and the

17 f ornot erol - cont ai ni ng conpounds nmaki ng up a
18 much | ower proportion.

19 And somet hing over 18 mllion

20 prescriptions annually for these products,

21 nost of which being the Advair product.

22 This is, again, from STl a
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1 di fferent database, the Total Patient

2 Tracker. And the previous slide was nunbers
3 of prescriptions. This is to show the

4 nunmbers of patients. And we wanted to nmake

5 this as current as possible, so we went up to

6 t he year ending Septenber 2008. And we see

7 that for Advair, there's about 5.5 mllion

8 patients receiving it, and then smaller

9 numbers of the remaining product. So

10 al together, about 6 mllion patients

11 receiving the long-acting beta agoni sts per
12 year.

13 And we al so wanted to look at age
14 di stribution of the use. This shows for each
15 of the four marketed products, just breaking

16 down the age by 0 to 16 and 17 and over. And

17 we see that -- | guess roughly speaking,
18 sonmething like 10 percent or less in each
19 case are going to pediatric patients; the
20 remai nder going to older patients. And it
21 varies, as you see, sonmewhat by specific

22 pr oduct .
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And then finally, we're interested,
of course, in what the diagnoses associ at ed
with their use is. As | said, the other
main -- as | said, this discussion is [imted
to asthma, but of course, these products are
i ndicated for COPD as well. So this is data
taken from a physician survey known as the
Physi ci an Drug and Di agnosis Audit. And we
see that for the four products, sonething
per haps between 50 and 70 percent are being
prescribed for asthma.

Now, unfortunately, | don't have
this subgroup by age because this survey
isn't that granular, but roughly speaking,
sonet hing over half of the products going for
use in asthma. So if one takes the earlier
figure of approximately 6 mllion patients
and takes about half of that, we would
estimate that there would be 3 mllion
patients receiving LABAs for asthma in the
U.S. annually. And fromthe public health

perspective, that of course neans we have to
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be extremely careful with judging the risks
of these products, because with an exposure
of 3 mllion per year, any risks are going to
be magnified in the popul ati on accordingly.
Then there's the interest, of
course, in the single entity products, which
are a mnority of the use, but we wanted to
see if we could discern how many patients
recei ving those were al so receiving an
i nhal ed corticosteroid. And we have a

dat abase that recently became available to us

where we are able to look at that. It's from
a managed care organi zation -- a set of
managed care organi zations, | shoul d

say -- selecting patients who had been

enrolled for at | east a year and who did not
have COPD. W have access to information on
di agnoses as well. So limting it to asthma.
We | ooked at prescriptions for
single ingredient LABAs over a three-year
period. The sanple was close to 12,000

patients receiving single entity LABAs for
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asthma, and we found that alnost half had
never received a concurrent prescription for
an i nhal ed corticosteroid.

Now, it's true that the majority of
t hese actually were single prescriptions for
LABA monoproducts, but still, | have to say
we were a bit surprised at this because it
was contrary to what's stated in the
gui delines, as we've heard. And the source,
| should nmention -- this is IMS Health Pl an
cl ai s dat abase.

So finally, we wanted to | ook at
what data we have to address the-inportant
i ssue of whether concomtant I CS protects
agai nst the catastrophic asthna events with
these drugs. There have been a coupl e of
clinical trial meta-analyses conpleted
recently that have tried to address this.

First, Bateman and Associ ates
publ i shed earlier this year, and that was
| ooking at salmeterol with ICS versus |ICS

wi t hout sal meterol. They found an odds ratio
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1 of asthma hospitalizations of 1.1, not

2 statistically significant.

3 For nore severe events, however,
4 there was only one asthma death and one

5 asthma i ntubation in their dataset. Both
6 happened to be with salneterol. And then
7 there al so was anot her neta-anal ysis

8 publ i shed just in Septenber by Jaske and

9 Associates. And this |ooked at actually both
10 conpounds, fornoterol and salneterol, with

11 ICS. There, they found actually asthm

12 hospi tal i zati ons reduced, although it did not
13 reach statistical significance. -However, for
14 nore severe events, all five deaths and

15 i ntubati ons were occurring in patients who

16 recei ved the LABAs.

17 So al though there's not much of an
18 i ndication of a problemw th asthm

19 hospitalizations fromthese two

20 nmet a- anal yses, we have sort of the

21 unconfortable fact that all the deaths and
22 i ntubati ons were occurring in the patients

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

177
who recei ved LABASs.

So for data on asthma nortality, we
have to turn again to the two |arge
sal neterol trials -- SNS and SMART. And the
probl em as has been nentioned, the data on
concom tant | CS use was not collected during
either trial. What we do have is ICS use at
entry into the study, and we can | ook at how
t he data are subgrouped according to that.

Now, down at the bottom this is
the SMART trial. This is taken fromthe
publication, and you see salneterol with
baseline I CS and pl acebo with baseline ICS on
the left, and without ICS at baseline on the
right. And then at the top is the SNS trial.

This is data recently avail able
t hat the Cochrane Revi ew Group obtai ned and
publ i shed earlier this year. And there
was -- sone data was missing, so it's not
data on the conplete sanple in the trial
Agai n, you can see how it's subgrouped

according to whether presence or absence of
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1 baseline ICS. And just sort of to the naked
2 eye, you can sense that there's a greater

3 i mbal ance in the group w thout baseline |ICS.
4 And the Cochrane Group was able to
5 do sone cal cul ati ons which Dr. Cates was ki nd
6 enough to provide nme. Basically, if you | ook
7 down here, the group without ICS use at

8 baseline, we have a P odds ratio for asthma

9 nortality of 6.4, statistically significant.
10 Actually, the | ower band well away from 1.

11 So with ICS use at baseline, we

12 have a nmuch nore inprecise estimte. Odds

13 ratio of 1.5, with a confidence interval of
14 .5to 4.1. Additionally, they did a test

15 just conparing these two groups. It had

16 mar gi nal statistical significance of .06. So
17 I woul d enphasi ze that that's only to say

18 that it seens probable that this group is

19 worse than this group. It's not to say that
20 this group has the risk and this group does

21 not have the risk. And in fact, if one were

22 to accept the odds ratio of 1.5 and were
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willing to extrapolate that to the situation
of using salnmeterol with fluticasone as per
Advair, one would still feel that the

3 mllion or so asthma patients receiving the
drugs with ICS woul d have a 50 percent
increased risk in asthma nortality.

So just to wap up then, we | ooked
first at the post-marketing surveillance data
for which we have reports of asthnma deaths
with LABAs, but as | explained, this is of
limted inferential value in ternms of
causation. W touched on sone of the
observati onal safety studies that have been
done, but because of nethodol ogical issues
wi th non-random zed data, these are of
limted inferential value.

We tal ked about the |arge
random zed safety trials with sal neterol,
whi ch showed an increase in asthma nortality.
Wth fornmoterol, we're | acking conparable
trials, but there was definitely an inbal ance

of serious asthma events seen even
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premarketing. And we | ooked at sone of the
clinical trial neta-analyses that have been
done, which, as | said, was to inprove sanple
Size especially for the pediatric age group.
And then finally, use of LABAs with
concomtant ICS is currently very w despread,
but evidence that the ICS nullifies the
LABA-rel ated risks is |acking.

And I'Il stop there. Thank you.

(Appl ause.)

DR. SVENSON: Thank you.

Dr. Levenson now wi Il take up the
story further here, with a bit nore anal ysis
of these neta-anal yses.

DR. LEVENSON: Hello. |I'm Mark
Levenson. |'ma statistical safety reviewer in
the Quantitative Safety and Pharmacoepi deni ol ogy
Group in the Ofice of Biostatistics in CDER
Today, |I'm going to be tal king about a
FDA- conduct ed net a- anal ysis on | ong-acting beta
agoni sts and serious asthma-rel ated events.

Here is the outline for ny talk.
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1 First, I"mgoing to present the goals and
2 obj ectives of the neta-analysis, then
3 descri be the methods used in the
4 nmet a- anal ysi s, including beta sources,
5 endpoi nts, conclusion criteria, conparisons
6 i n subgroups, the statistical nethods that we
7 used.
8 Then 11l present the results,
9 starting with trial and patient summaries,
10 event summaries, the neta-analysis results,
11 results for subgroups. Then I'IIl talk about
12 the limtations of the neta-analysis and
13 conpare it to other neta-analyses. And
14 finally, I'll present some concl udi ng
15 statenments.
16 The goal of this nmeta-anal ysis that
17 we conducted was to provide risk information
18 for a risk/benefit assessnent of LABAs. The
19 benefits in this risk/benefit assessnent were
20 to conme from acti on packages of approved
21 drugs. So this has an inportant consequences
22 in what drugs and doses we use in the
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1 net a- anal yses. Because we're going to

2 bal ance the risk against approved drugs, only
3 drugs and doses approved in the United States
4 were considered in this nmeta-anal ysis.

5 Here are the four LABAs that are in
6 t he neta-analysis. These are the LABAs

7 approved for the treatnment of asthma in the

8 United States. You've already heard a | ot

9 about them but 1'lIl enphasize a few points
10 here. Advair and Serevent are

11 sal neterol -containing -- the LABA is

12 sal neterol, and Foradil and Synbicort, the

13 LABA is fornoterol. Advair and Synmbicort are
14 conbi nati on products. Advair has ICS
15 gl uti casone, and Synbicort has the ICS

16 budesoni de.

17 | should say throughout ny

18 presentation when | refer to Advair or

19 Synbi cort, | nmean the conbination product in
20 a single inhaler, not the two constituent

21 products that may be delivered in separate
22 i nhal ers.
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1 You al so notice and you al so heard
2 that the age which these drugs are approved
3 for differs.

4 Advair and Serevent are approved

5 fromage 4 and up, and Foradil is approved

6 fromage 5 and up. Synbicort is approved

7 fromage 12 and up.

8 The first objective of the

9 net a- anal ysis was to examne if LABAs are
10 associated with increased risk of the

11 follow ng serious events: Asthnma-related
12 deat h, asthma-rel ated intubation, and

13 asthma-rel ated hospitalization. -The second
14 obj ective was to exam ne the risk by various
15 subgroups, including inhaled corticosteroid
16 use and denographics, particularly age, sex,
17 and race.

18 Now, | nove on to the nmethods that
19 were used in the meta-analysis. The data
20 sources -- FDA requested patient-level and
21 trial-level data on LABAs from sponsors of

22 LABAs. Only trials where the study
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i ndi cati on was asthma was requested. And
only parallel placebo and/or active
controlled trials with or without ICS were
requested. Actually, first period of
crossover trials was al so requested.

The sponsors were instructed to
identify and adjudi cate serious asthma
events, including the events | nentioned on
the last slide: the asthma death, intubation,
and hospitalization.

We defined these
endpoints -- again, asthma-related
death -- asthma-rel ated death or-intubation.
Because of the way the data was coll ected by
one of the sponsors, we couldn't consider
i ntubation separately from death. W had
asthma-rel ated hospitalization and an
ast hma- conposi te endpoint that we defined as
t he death, intubation, or hospitalization.
And only events which occurred during the
protocol -bl i nded treatnent period were

i ncluded in the anal ysis.
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For the first conparison, the
primary conparison, we conpared LABA
treatnment versus no LABA treatnment. Here, no
LABA i ncludes ICS, short-acting beta
agoni sts, other non-LABA treatnents, placebo,
or conbi nations of the above treatnents. As
subsets of that primary analysis, we | ooked
at two additional conparisons. The first is
LABA wi th random zed defined ICS versus
random zed defined ICS. In this conparison,
the specific ICS and the dose nmust be the
same in both conparison arns within a tri al
And the final conparison is basically the
conplement to that, the LABA w thout
random zed | CS versus no LABA.

Here are the inclusion criteria for
the analysis on the trial level. Again, we
only considered study indications of asthm,

and random zed blinded parallel trials or the

first period of a crossover trial. The
trials -- this is an inportant inclusion
criteria -- the trial nust have had both a
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1 LABA and a no LABA arm which we refer to as

2 an internal control. Wthout trials with

3 internal controls, different background rates
4 across trial may distort the overall findings
5 of the neta-analysis. So this is an

6 i mportant criteria in our meta-analysis.

7 The LABA arm may have had

8 addi tional therapy if the non-LABA arm has

9 the sanme therapy, including dosing. The

10 nom nal blinded treatment duration had to be
11 at | east seven days. There had to be at

12 | east 20 subjects in both the LABA and no

13 LABA arms, and subject |evel data had to be
14 avai | abl e.

15 Now, on the subject level, the

16 inclusion criteria was the assigned dose for
17 a subject had to be approved for the

18 treatment of asthma. The delivery device was
19 not part of the criteria. And the age of the
20 subj ect had to be in the approved age range

21 for the drug.

22 Here are the subgroups we
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1 consi dered for denographics. W considered
2 four age groups. We considered the gender
3 and race of the subject and the location of
4 the subject's site, whether it was in the

5 United States or not in the United States.
6 We consi dered baseline |ICS use, and whet her
7 the nomnal trial duration was |ess than 12
8 weeks of blinded treatnment or greater than
9 equal to 12 weeks of blinded treatnent.

10 The primary anal ysis nmethod was a

11 Manzel - Handel (?) risk difference. This is a

12 stratified nethod. It maintains within trial
13 control. It uses trials with no events and
14 is a fixed-effect nethod in that it assunes
15 the common risk difference across trials.

16 The details of this were the uni-analysis was

17 t he subject and the primary display was the

18 ri sk difference and 95 percent confidence

19 i nterval.

20 We perforned several sensitivity
21 anal yses, including the influence of certain

22 trials. First, the exclusion of SMART
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1 SMART was part of the primary analysis. W

2 al so exam ned the inclusion of SNS. SNS was
3 not part of the primary anal ysis because

4 subj ect-level data was not avail able. W

5 considered the statistical properties of the
6 primary nmethod using the exact nmethod for an
7 odds ratio, and we exam ned tri al

8 het erogeneity with a generalized |inear m X
9 nodel with a random treatnment effect.

10 Now | nove on to the results.

11 First, trial and patient sunmaries. There
12 were 110 trials that met the inclusion

13 criteria. Roughly 61,000 subjects. Those

14 subj ects were roughly divided between LABA

15 and the no LABA groups. Serevent accounted
16 for 72 percent of the overall subjects.
17 Advair accounted for 22 percent. Foradil and

18 Synbi cort each supplied relatively few

19 subj ects for the nmeta-analysis. Foradi

20 3,765 and Synbicort 1,270, which represents
21 only 2 percent. The nonminal trial

22 duration -- the nmean was 172 days. The
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to 476 days, and 50 percent of the subjects
were between 84 and 196 days.

The majority of the subjects,
77 percent, the age was between 18 and 64.
Si x percent were between age 4 and 11, which
represents 35 -- 115 subjects; 11 percent
bet ween 12 and 17; and 7 percent greater than
or equal to 65. The nmedian age was 37 and
the range was from4 to 100. The mpjority of
t he subjects' race were White Caucasi an at
72 percent; 4 percent were Asian; 11 percent
were Bl ack or African-Anerican; and
14 percent were other/unknown.

Looki ng at ot her denographics,
50 percent of the subjects were fennle;
69 percent of the subjects had U S. sites;
and 94 percent of the subjects were in trials
with a nom nal treatment duration of at |east
12 weeks. For other baseline
characteristics, 20 percent of the subjects

were in trials that required I1CS at baseli ne;

189
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1 50 percent of the subjects reported that they
2 used | CS as baseline.

3 In ternms of the actual treatnent

4 duration, not the nom nal treatnent duration,
5 t he nean was 154 days, and there was little

6 di fference between the no LABA and t he LABA

7 group. Likew se, the medium was 169 days,

8 and there was little difference in treatnent
9 durati on between the conparison groups.

10 Here are sone selective sunmaries
11 by drugs. These summaries are chosen to

12 di splay differences anong the drugs. O her

13 characteristics were generally the sane.
14 Serevent had a large or nedium treatment
15 duration of 193 days versus Advair, Foradil,

16 and Synbicort. Serevent also had a higher
17 percent age of subjects fromU. S. sites,

18 84 percent versus 27, 48, and 38.

19 Bot h Serevent and Foradil had | ower
20 percent ages of subjects in trials that

21 required ICS at baseline. Ten percent for

22 Serevent, and 16 for Foradil, versus 49 for

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

191
Advair and 100 percent for Synbicort.

Now I'Il talk about sone
descriptive summari es of the four endpoints
that we defined. There were 20
asthma-rel ated deaths -- 16 in the LABA
group, 4 in the no LABA group; 71 deaths or
i ntubations -- 44 in the LABA group, 27 in
the no LABA group; 666
hospitalizations -- 369 in the LABA group and
299 in the no LABA group

As you recall, as | noted earlier,
the asthma conposite is made up of the death,
i ntubation, and hospitalization endpoint.

And you can see that the hospitalization is
driving the asthma conposite endpoi nt here.
Al so note that the percentages of subjects
where each of these events in the LABA group
is higher than the correspondi ng percentage
in the no LABA group for each of these
events.

Now I ' m going to | ook at these

event sunmmaries for the four individual
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drugs. First, Advair. There were no deaths
or intubations in Advair trials. There were
21 hospitalizations in the LABA group, and 20
in the no LABA group. For Serevent, Serevent
is responsible for all the deaths and
i ntubations in the neta-analysis, and the
percentages in the LABA group for all the
events are higher than the no LABA group.

Agai n, Foradil had no deaths or
i ntubations. There were 18 asthma
hospitalizations in the LABA group and 14 in
the no LABA group. For Synbicort, again,
there was no deaths or intubations. There
were six hospitalizations in the LABA group
and one in the no LABA group.

Now t he results of the
net a- anal ysis. These are the four asthnm
endpoints -- asthma death, intubation
hospitalization, conposite. |'mdisplaying
risk difference estimates. A risk difference
greater than zero inplies that the LABAs are

associated with a greater rate of events

Beta Court Reporting

(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



193
1 relative to the no LABA group

2 You can see fromthe estimtes for
3 all four asthma endpoints, the risk

4 differences are greater than zero, inplying
5 that the LABAs are associated with an

6 i ncreased rate of events relative to the no

7 LABA group. Also, when you | ook at the

8 95 percent confidence intervals, none of them
9 contain zero. So the null value of a no

10 association is not contained in the

11 confidence intervals. They're all greater

12 than zero on the | ower side.

13 This is a forest plot which |I'm

14 going to show several of, so let me go

15 t hrough the first one slowy. For the

16 remai nder of the presentation, I"'mgoing to
17 be concentrating on the asthnma conposite
18 endpoints, and I'm going to be show ng the
19 ast hma conposite here by the four drugs.
20 The square plot synbol represents
21 the risk difference estimate, and the |ine
22 t hat extends beyond it is the confidence
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interval, also displayed nunerically over
here.

Here is the overall result across
all the drugs. For three of the four
drugs -- Serevent, Foradil, and
Synmbicort -- the risk difference estimte was
greater than zero. For Serevent, the
confidence interval did not contain zero.
And Advair, the risk difference was slightly
negative. Based on a post hoc anal ysis,

di fferences between these four drugs was not
statistically significant, and that's that
p-val ue . 307.

Now, it's a forest plot, but now
br oken down by the conparison groups. The
first conmparison group is LABA w thout
random zed | CS versus no LABA.

The second conparison group i s LABA
with random zed I CS versus random zed |ICS
In both cases, the risk difference estimte
was greater than zero. For the LABA without

random zed ICS, the confidence interval did
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1 not contain the value of zero. Again, a post
2 hoc anal ysis showed that the difference
3 bet ween these two conpari sons was not

4 statistically significant. And that's that

5 p-val ue . 339.

6 We exam ned whet her the increased
7 associ ati on of events occurred -- at what

8 time period did that occur -- early in the

9 trial, late in the trial. And here, we

10 | ooked at that two ways. One through a life

11 tabl e approach and one through a Kapl an- Meyer

12 approach. First 1'll showthe |ife table

13 estimate. Here, you have four periods of

14 time starting fromrandom zation or starting
15 frominitiation of treatnment. Roughly four

16 periods of 90 days fromO to 89, 90 to 179,

17 up to a year. The last one is slightly

18 | onger -- six days longer -- to include the
19 remai ni ng events that were observed.

20 For each of these periods -- well,
21 for three of these four periods, the hazard
22 of the asthma conposites endpoi nt was higher
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in the LABA group than the no LABA group

Here, .11 versus .08. So for three of the
time periods -- the first, second, and
fourth -- the hazard was higher in the LABA
group than the no LABA group.

You could look at this in ternms of
a Kapl an- Meyer incident curve. The top curve
is the LABA group. The bottom curve is the
no LABA group

And it's over a period of about a
year. And you can see throughout the year
the two curves are generally spreadi ng apart,
so the increased rate of events in the LABA
group seemto occur throughout a year, which
is what we have data on.

Sonme sensitivity analyses. This is
t he asthma conposite by drug risk difference
estimates, but excluding SMART. Now, SMART
was a Serevent trial, so excluding SMART only
affects the Serevent estimtes. Excluding
SMART actually increased the risk difference

estimate for Serevent and increased the risk
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difference estimate overall. SMART actually
had a | ower differential rate of
hospitalization than the other Serevent
trials.

Ot her sensitivity anal yses,
i ncludi ng the exact odds ratio which exam nes
statistical properties, and the generalized
i near m x nodel, which exam ned trial
het erogeneity, did not show any devi ati ons
fromthe overall result.

Now I 'l tal k about subgroups.
First, age subgroups. Again, here's a forest
plot. The different rows represent the four
age subgroups -- 4 to 11, 12 to 17, 18 to 64,
and 65 and up. \What you can see by this
forest plot is that there's a clear trend
that the | ower age groups are at higher
relative risk conpared to the ol der age
groups. There's a clear trend here.

And again, a post hoc analysis
actually did denonstrate that there is a

i near effect in this effect across age
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1 groups. And the p-value there was .081.

2 |"mgoing to look at this effect by
3 the four individual drugs. It was actually

4 seen in three of the four drugs. First,

5 Advair. It was not seen in Advair. |In fact,
6 Advair had the reverse situation, where the

7 ol dest age group, 65 and up, had the | argest

8 risk difference estimte.

9 For Serevent, the trend is very

10 simlar to the overall results, which is not

11 surprising, because Serevent makes up a | arge
12 majority of the data. For Foradil, although

13 the dataset is quite a bit smaller and the

14 estimates quite a bit nore variable, | think

15 the trend is relatively clear, with the

16 youngest subjects at higher risk -- higher

17 relative risk conpared to the ol der subjects.
18 Symbi cort, because it's not

19 approved for age 4 to 11, there's no subjects
20 in this first age group. The 65 and up did
21 have subjects, but there were no events, so
22 we couldn't cal culate a confidence interval,
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but the estimate falls on zero. And for the
limted amount of data avail able for
Synbi cort, the age trend m ght exist as well.

Here's the asthma conposite by race
subgroups. The Bl ack African-Anerican
subgroup had the highest risk difference
estimate. This was seen in SMART, and SMART
represents a significant amount of the
subjects in this meta-analysis, so perhaps
it's not surprising. This next plot shows
the results wi thout SMART -- excl udi ng SMART.
And al t hough the estinmate for the Bl ack
African- Anerican subgroup is lower than with
SMART, it's still the highest anong the
raci al subgroups consi dered.

Here is the asthnma conposite by
gender subgroups. The femal e subgroup had a
sonmewhat | arger risk difference estimte than
the mal e subgroup. What's interesting about
this is this was seen in each of the four
drugs -- this difference between genders.

For ot her subgroups, there were no noticeable
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1 di f f erences anong subgroups based on

2 | ocati on, nom nal treatnment, duration, and

3 basel i ne I CS use.

4 "Il now discuss the limtations of
5 this neta-anal ysis, and sone conparison with
6 ot her meta-anal yses. First of all, the

7 trials using this neta-anal yses were not

8 generally designed for the present purposes.
9 The endpoints that we're anal yzi ng were not
10 systematically collected. The events were
11 identified and adj udi cated post hoc.

12 I nformati on on subjects in trials are limted
13 in the neta-anal ysis.

14 We did not collect information on
15 dropout, so it's possible a differenti al

16 dropout rate m ght explain sonme differences.
17 However, as | showed you earlier, the

18 treatment durations between the LABA and the
19 no LABA group were very simlar, so we don't
20 expect there's a large difference there.
21 We coll ected information on
22 concom tant |ICS use, whether it was used or
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not, but we weren't available -- information
on the amount of I CS use or the specifics of
the 1 CS use was not avail abl e.

The SMART results were known prior
to the design of this nmeta-analysis, so it's
not surprising a lot of the results we see in
SMART are confirmed -- are seen in this
net a- anal ysis. However, the sensitivity
anal yses that excluded SMART did not show any
maj or devi ati ons w thout SMART. And agai n,

t here were many conparisons performed on this
nmet a- anal ysis, so there's exploratory and
multiple testing issues.

Now |' m going to discuss three
ot her neta-anal yses, mainly not to summari ze
t hese neta-anal yses, but to conpare how t hey
conpare to the FDA neta-anal yses so you can
understand the simlarities and differences.

| n parent heses are the drug that
t he neta-anal yses considered. There's a
correction to the slides that you were

di stri but ed. In those slides, | had Advair

201
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1 under Bateman, but it's really salnetero

2 plus ICS. Both the Advair conbination

3 product and separate products -- separate

4 i nhal ers.

5 So the Bateman considers sal metero
6 plus ICS. Saul Peter discussed sal neterol

7 and fornoterol, and Sears (?) was based on

8 formoterol. First I'"mgoing to discuss the
9 Bat eman net a- anal ysis. Again, the drugs

10 under eval uation were sal neterol plus ICS.
11 The conpari son was sal meterol plus ICS versus
12 ICS. This conparison does not include SMART
13 since SMART was a pl acebo-controlled trial.

14 So SMART is not in the Bateman anal ysis.

15 The I CS did not have to be the sane
16 drug or dose within a trial in this
17 conparison. Salnmeterol had to be an approved

18 dose, but | don't know about the ICS. And

19 the results for asthma hospitalization, the
20 risk difference was .2, with a confidence
21 interval from-.1 to 2.3 per 1,000 subjects.

22 When you conpare that to the FDA
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net a- anal ysis for asthma hospitalization,
only Advair, which is slightly nore narrow
the risk difference was -.15 mnus 2 to 1.7.
The confidence intervals were actually very
qualitatively simlar. So there's actually a
good agreenent between the Bateman and the
FDA net a-anal ysis, at |east when it cones to
Advai r.

Now, the Saul Peter neta-analysis.
They consi dered the drug fornoterol and
sal neterol. The conparison was LABA versus
pl acebo. This would include SMART
Non- approved dosages were included.

The results for asthma
hospitalization of LABA versus placebo in
terms of an odds ratio was 2.6, with a
confidence interval from1.6 to 4.3. | don't
bel i eve SMART is actually included in this
out cone.

And this conpares -- it's
relatively simlar to the conparabl e FDA

results for asthma hospitalization of the
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1 LABA versus no LABA, which is 1.3, with a

2 confidence interval from11.1 to 1.5. It's

3 slightly | ower here, but it's actually

4 relatively qualitatively sim|lar

5 Finally, the Sears

6 nmet a-anal ysis -- this is based on the

7 AstraZeneca safety data -- considered the

8 drug fornoterol. The conparison was

9 formoterol with and without ICS versus |ICS
10 and other no LABA treatments. All this was

11 pul | ed together, where with and wi thout |CS

12 was conmbined. Trials may not have had a

13 non- LABA control, and non-approved dosages
14 were included in the Sears anal ysis.

15 Let me -- since the Sears anal ysis
16 differs so nmuch in terns of nunber of

17 subj ects than the FDA analysis, |'mgoing to

18 expl ain how you get from roughly 60, 000

19 subjects in the Sears analysis to the 1,270
20 for the FDA analysis of Synmbicort. First of
21 all, we did not conpare trials -- specific

22 trials -- so the details are not known. [
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1 just know that 34,000 subjects were subnmtted

2 to the FDA based on our inclusion criteria.
3 Thirty thousand of the Sears
4 anal ysis probably came fromtrials with only

5 LABA arms -- no non-LABA conparisons. In the
6 Sears paper, these are described chiefly as

7 Synbi cort versus Synbicort trials.

8 So that brings us mainly down to

9 the 34,000 that were submitted to FDA. From

10 t hose 34,000, 31,000 were renpved because

11 t hey were unapproved dose or product. So

12 that brings us down al nost all the way now.
13 256 subjects had no conparison in the

14 conpari sons that we defined. 807 subjects

15 had an age | ess than 12, so they're not

16 approved for the drug and were excl uded based

17 on the FDA inclusion criteri a. And 362

18 subj ects had to be renoved because of data
19 limtation in how we asked for the data.

20 They came froma single trial and there were
21 no events in that trial

22 Finally, the conclusions. Overall,
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there was an effect of LABAs on each of the
asthma-rel ated endpoints -- asthma-rel ated
death, asthma-rel ated death or intubation,
asthma-rel ated hospitalization, and asthm
conposite, which is made up of the death,

i ntubation, and hospitalization.

For the asthma conposites endpoint,
the risk difference was 2.8, with a
confidence interval from1l1l.1 to 4.5 per 1,000
subjects. Three of the four drugs had
adverse signals, but the sanple size varied
substantially anong the drugs.

Di fferences anong the drugs were
not statistically denonstrated. And observed
differences nmay be related to trial or
subj ect differences.

LABA with defined |ICS appears to
have | ess adverse effect; however, the
di fference was not statistically
denonstr at ed.

The effect was dom nated by Advair,

whi ch supplied nost of the data for this

206
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1 conparison. There is an apparent age effect

2 with the youngest at greatest risk. And |

3 tal ked about the limtations of the

4 nmet a- anal ysi s, including the ascertai nnent of

5 events, the limtations on information

6 avai l abl e, and its exploratory nature.

7 And finally, there was an agreenent

8 or at least resolution anong the three

9 net a- anal yses that | discussed.

10 Thank you.

11 DR. SWENSON: Thank you, Dr. Levenson.
12 It's now 12:15, and so we're right on schedul e.
13 I know there's nore questions and they'll just
14 have to be retained, and we'll have chances

15 | ater today and tonorrow.

16 So we'll neet back again at 1:15.

17 And just a rem nder to the Committee nenbers

18 t hat discussions of the subject matter at

19 hand shoul d not occur during lunch. It

20 should be within this forum

21 (Wher eupon, at approximtely

22 12:15 p.m, a luncheon recess was
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AFTERNOON SESSI ON

(1:15 p.m)

DR. SVENSON: We'll resune, but
slightly departing fromthe schedul e, because
there's still a nunmber of questions that have
been percolating. W'Il spend about the next 10
m nutes with questions directed to our last two
speakers. So if you'll identify yourselves,
then we'll go ahead and get started.

| think | see Dr. Goldstein there.

We'll start with you.

DR. GOLDSTEIN: Is Dr. Levenson back?
Is Dr. Levenson back yet?

DR. SVENSON: | don't know.
Dr. Levenson? He's coni ng.

DR. GOLDSTEIN: Thank you. | have two
qui ck questions. One is that in the
nmet a- anal ysi s study design, was the study design
done prospectively? In other words, were the
i nclusion and exclusion criteria and the
statistical analysis plan, et cetera, proscribed

prior to requesting data fromthe various
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conpani es?

And then ny second question was
t hat you nentioned an effect both in age,
gender, and race. Was that a conposite
effect as well? 1In other words, if you were
a 4-year-old black femle, was that anal yzed
to see if that was the ultimate risk?

DR. LEVENSON: The first question
about the prespecified plan, the data requests
were initially made in March, which specified
sone inclusion criteria. The final statistical
anal ysis plan was not done nore until the June
time frame, before we actually got the data. So
the request was out there before the analysis
pl an was finalized -- but before we got the
data, the plan was finalized. There were sone
deviations fromthe plan that are noted in the
briefing package. We weren't able to | ook at
everything we wanted to | ook at because of
limtations in data.

You know, there were a | ot of

m ssing values for certain variables. W
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1 wanted to | ook nore at baseline asthm

2 control.

3 The second question about perhaps

4 an interactive effect between the risk

5 factors, no, we did not |ook at that. W

6 didn't ook at interactions between the

7 denogr aphi ¢ vari abl es.

8 DR. SWVENSON: Dr. Wl fe?

9 DR. WOLFE: In your presentation, you
10 showed a slide on the nedian duration of the

11 treatment. And it was interesting that the

12 medi an duration for Advair was barely nore than
13 hal f of the median duration for Serevent. And
14 then on the Kapl an- Meyer curve, you show very
15 nicely that as a function of time out there, the
16 ri sk gets progressively nore. It looks like it
17 may be about twi ce as nuch at a coupl e hundred

18 days than it is at 100 days.

19 So the question is, was it possible
20 to do any kind of analysis with Advair since
21 one explanation could be that since the

22 medi an duration of treatnment was shorter,
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1 that that in and of itself independent of the

2 drug could have made it | ook better?

3 DR. LEVENSON: Yes. | actually did do
4 t hese curves by drugs, but | do not have them

5 avai l able. But you're right. The observation
6 that sonme of this data towards the | onger tine
7 poi nts may be nore dom nated by Serevent is

8 probably a correct observation. | do not have
9 the information handy, and I don't recall the
10 results.

11 DR. WOLFE: If you could maybe send
12 it. 1'dlike to see it.

13 DR. LEVENSON: | should be able to get

14 t hose to you.

15 DR. WOLFE: It's certainly a

16 confounder based on your Kapl an- Meyer anal ysis.
17 The tine.

18 DR. LEVENSON: Yes.

19 DR. WOLFE: Thank you.

20 DR. SWENSON: Dr. Hennessy?

21 DR. HENNESSY: | have a question for

22 Dr. Mosholder but | don't see himin the room
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I's he here?

SPEAKER: No, he --

DR. HENNESSY: Okay. When he cones
back, | have a question for him

DR. SWENSON: Dr. Newman i s next.

DR. NEWWVAN: Yes, | had one for
Dr. Mosholder as well, but | do have a foll ow on
question for Dr. Levenson. In terms of -- |

know you had written in what we received that
you did not have access to the baseline control
data and the baseline severity data. |'m
wondering if you can just el aborate on how
that -- how you consider that in-ternms of
limtations of the work that you're presented.
And |I'm al so curious why you woul dn't have that
i nformati on, because | would think that
i nformation exi sts.

DR. LEVENSON: We had sone of that
i nformation, but when we do these neta-anal yses,
we have to conme up with a sonmewhat unified data
request that will cover hundreds of trials. So

it's hard to find characteristics that are
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1 uniformy collected across all these trials. So
2 we tried to collect some, but it turned out
3 there were a lot of nmissing informtion.
4 In terms of baseline asthm
5 control, | can only comment on what | read.
6 It could be -- | nean, the editorial on SMART
7 could be a factor why results differ across
8 different trials. And | think that does make
9 SMART unique in that it's different. It's
10 real world. It may be nore relevant or |ess
11 relevant, but it's unique. So the baseline
12 asthma control is something | think that
13 woul d be of interest, and is a limtation
14 that we did not have nore information on it
15 and were able to analyze it.
16 DR. SWENSON: | see Dr. Mshol der is
17 back up. | think we had -- Dr. Hennessy, did
18 you have a question for hinf
19 DR. HENNESSY: | do. Dr. Mshol der,
20 on your slide -- 33 1 think it is -- you show
21 that only 11 percent of long-acting beta use is
22 consistently together with an inhal ed
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corticosteroid, but your slide 27 appears to
show that of all the |long-acting beta agoni st
use, the vast majority of it is the conbination
product Advair. And |I'm wondering how those two
t hi ngs can both be true.

DR. MOSHOLDER: Yes, the data fromthe
managed care organi zati on was | ooki ng at the
gquestion of single entity LABA products, mainly
Serevent and Foradil, and how many were
co-prescribed -- or how nmany patients got
concom tant prescriptions for an ICS as a
separate device. So | think that's -- does that
answer your --

DR. HENNESSY: Sure. So if |I'm
interpreting correctly, the very low lines at
t he bottom of the single agent use, relatively
little of that is in conmbination with an inhal ed
corticosteroid, but if you look at all the
| ong-acting beta use, it looks like the majority
of it is in conmbination with an inhal ed
corticosteroid and the conmbi nation product.

s that right?
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1 DR. MOSHOLDER: Yes, by virtue of the
2 fact that the inhaler itself is a conbination;

3 therefore, of the total universe of LABA use,

4 nost is comng with an inhaled corticosteroid.

5 But if one drills down on use of the single

6 entity inhalers, we found only about half were

7 bei ng prescribed with a concomtant separate |ICS
8 i nhal er.

9 DR. HENNESSY: Thank you.

10 DR. SVENSON: We have tinme for just a
11 few nore.

12 Dr. Zito?

13 DR. ZITO Yes, | have-a question for
14 Dr. Mosholder. | appreciate your presentation
15 around the limtations of observational research
16 studies. But at the sanme tinme, | would wonder
17 that we are not taking full advantage of

18 comruni ty-based information on practice

19 patterns, for the reason that trial data often
20 do not generalize to the popul ations that we are
21 seeking to bring to treatnent. And if we are to
22 do a reasonable job of benefit to risk
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1 assessnent for future use, | would think that we
2 woul d |Iike to take advantage of the racial
3 ethnic information that's available in the

4 Medi cai d popul ati on, which represents 40 percent
5 of the children now -- the pediatric
6 popul ation -- if we include the S-CHI P kids, for

7 exanmpl e.

8 And in addition, that we are now
9 abl e met hodol ogically to | ook across tine so
10 that we can see the length of duration of the
11 use of nonot herapy versus the conbi nati on,

12 which is a big question here. And then

13 finally, that we could begin to think about

14 | ooki ng at subgroups of kids who have ot her

15 probl ens that woul d suggest that they are

16 using -- that will tell us that they're using
17 medi cations that increase the risk burden for
18 severe adverse events.

19 DR. MOSHOLDER: Well, | guess by way

20 of reply, 1'd just say when | | ooked at the
21 observati onal studies, | was really focusing on

22 their value in determning the risk of -- the
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1 intrinsic risk of the product. And because of
2 t he net hodol ogi cal issues, for exanple, it
3 appeared that LABAs were going to a somewhat

4 di fferent

5 conparative drugs. And it was very hard in the
6 studies to account for that.
7 One way that people have attenpted

8 to adj ust,

9 | ook at asthma hospitalization. Well, the
10 problemis, as we've seen, if asthm
11 hospitalization is itself associated with

12 LABA use,

13 for something that's in the causal pathway,
14 and that you'll get maybe a bi as.

15 So because of all those

16 limtations, just for the purpose of | ooking
17 at the intrinsic risk of the products

18 relative to conparative groups, that was the
19 nature of the limtations.

20 DR. SVENSON: We have Dr. Martinez
21 next .

22 DR. MARTI NEZ: Thanks. This is a

patient population in practice than

then the jargon is you' re adjusting

218

say, for asthma severity is to
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1 gquestion for Dr. Levenson based on

2 Dr. Moshol der's presentation. In his slide 17,
3 he proposed to us sone interesting

4 interpretation of both SMART and SNS, which is
5 that the effects seen for asthm death and

6 i ntubation is nmuch stronger than the effects

7 seen for asthma hospitalizations. [If |

8 understood correctly what he was inplying was
9 t hat perhaps there's something specific about
10 the individuals who die of asthma or need to be
11 i ntubated. In other words, have very severe
12 attacks with respect to those who have | ess

13 severe mani festations.

14 And | think also what he was trying

15 to inply was that if the explanation that has

16 been given for this effect, which is that

17 i ndi vi dual s were taking separate cani sters of
18 t hese two nedici nes, stopped taking the

19 i nhal ed corticosteroids when they're taking
20 the canister that they feel is effective for
21 their disease, which in this case would be

22 LABAs, then why would the effect be only seen

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



220

1 for asthma deaths and not for asthma

2 hospi tal i zati ons? You would al so see an

3 increase in asthnma hospitalizations. So in

4 t hat respect, my question for Dr. Levenson

5 is, did you see the sane trend when you

6 anal yzed the data as a whole? |In other

7 words, for the effect to be stronger wth

8 ast hma deat hs and i ntubations than when they

9 were with hospitalizations? And therefore,

10 if that is true, would the conpound outcone

11 t hat you have sel ected underesti mated sone of
12 t he nost severe effects?

13 DR. LEVENSON: In terns of the risk
14 difference, the |largest effect was seen in

15 hospitalization. But that, of course, in terns
16 of odds ratio, the story may be different. And
17 | don't have that information available now |
18 can get you that.

19 DR. MARTI NEZ: Because al so, the
20 nunmber of events is nuch |arger
21 DR. LEVENSON: Right. Yes. So I'll
22 have to | ook at some notes to see what the trend

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

221

isin terms of like a relative neasure.

DR. SVENSON: Dr. Schoenfeld?

DR. SCHOENFELD: | just wanted to just
sort of quantify this. M sort of brief
cal cul ations of this that the nunmber needed to
harm for patients taking the conbination
of -- you know, taking both an ICS and a LABA
Is -- the nunber needed to harmis about 4, 000.
Is that right? That's what | think your
estimate was.

SPEAKER:  Yes.

DR. SCHOENFELD: But that's per year.
And the other estimate seened |ike about the
same. Am | close there? O did I--

DR. LEMANSKE: Which presentation are
you referring to?

DR. SCHOENFELD: Well, both
presentations. Your -- the first presentation,
| think that was the nunmber. It was .25 and
then you would nmultiply -- it would be roughly 1
in 4,000. In your presentation, you had several

estimates but -- and you have to nmultiply by two
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1 because nost of the patients only were treated a
2 half a year. So it would be sonmething like 1 in

3 4,000. Maybe you didn't calcul ate that.

4 DR. LEMANSKE: | didn't calcul ate

5 number needed to harmin ny anal ysis.

6 DR. SCHOENFELD: Am I right in the

7 first presentation, that that would be about 1
8 in 4,000 for people taking concom tant | CS?

9 DR. LEMANSKE: People taking -- oh,

10 actually, | don't think I did the nunber needed

11 to harm for that. That was the odds ratio of
12 1.5. | didn't derive the nunber needed to harm
13 fromthat odds ratio. | think yeu' re talking

14 about whet her the conquering group conmbined the

15 two trials.
16 DR. SCHOENFELD: |'mjust trying to
17 get a notion of what the risk estimate is for

18 t hat subgroup.

19 DR. LEMANSKE: If you take the 1.5
20 point estimate, it's 50 percent increase, which
21 you want to derive the nunber needed to harm

22 fromthat, but | haven't done that.
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DR. SWENSON: Well, | regret to say

that we have to keep on schedule here. |
apol ogi ze for the number of questions | know are
out there. But we'll nobve on now.

Dr. McMahon fromthe FDA wi ||
speak.

DR. McMAHON: Good afternoon. | would
like to thank the Commttee for their
participation and i nput on this inportant public
health matter: the benefits and risks of
| ong-acting beta-2 agonists for the asthm
i ndi cation.

My nane is Ann McMahon; and | will
be giving an overview of benefit/risk issues
before the Committee on the subject of LABAs
froma perspective in CDER s O fice of
Surveill ance and Epi dem ology. | amthe
acting director of the Division of
Phar macovi gi |l ance |1 and have been working on
post - mar keti ng surveillance at the FDA since
2002. |I'ma pediatrician.

My purpose in this brief
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1 presentation is to discuss the risks of

2 | ong-acting beta-2 agonists for the asthm
3 i ndication; to discuss the benefits of LABA
4 use for the asthma indication; and to pose
5 guesti ons of benefit versus risk.

6 | will start by giving a brief

7 background of LABAs for asthma indication,

8 foll owed by a presentation of the highlights
9 of the FDA neta-analysis ainmed at summari zi ng
10 the risks. Then the pivotal studies reviewed
11 by the FDA in drug approval will be

12 di scussed, highlighting docunented benefits

13 of the drugs.

14 Thereafter, there will be a

15 di scussi on of weighing the risk and benefits
16 of LABA use for the asthma indication as a
17 whol e and in popul ati on subsets. This wll
18 be foll owed by concl usions, recomendati ons,
19 and a brief presentation of the questions for

20 the Advisory Commttee, although those wll
21 be in your packet and won't be read at this

22 presentati on.
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This slide briefly outlines the

approved | ong-acting beta-2 agonists for the
asthma indication in the United States. This
i nformation was reviewed by Dr. Seynmour this
nmorning, and | will refer you to her slides.

| think that's probably ny
Bl ackberry. Try not to forget it; okay?

The Serevent Nationw de
Surveillance study, or SNS fromthe United
Ki ngdom and the Serevent Milticenter Asthma
Research Trial, or SMART fromthe United
States, both were random zed controll ed
trials and were discussed at sone length this
mor ni ng.

This slide sinply is a remn nder of
sonme of the key outconmes. Notice in the
colum farthest to the right, in both trials,
there was an elevated relative risk in the
three to four range of deaths fromasthm in
sal neterol -treated patients as conpared to
control s.

OSE revi ewed a nunber of
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1 net a- anal yses, sunmarizing a variety of

2 outcomes with LABA use for the asthm

3 indication. W notice that only a subset of
4 those trials designated a nean or nedi an

5 trial duration, and all of those had a trial
6 duration of at |east three nonths. Those

7 three are shown in this table.

8 There are many others shown in the
9 simlar table in the OSE review which you

10 have in your background package. Two of the
11 three in this table included children and

12 adul ts and conpared fornoterol and/or

13 sal neterol to placebo and/or sal but anol .

14 Those are the first two, by Kates and Sau

15 Peter as primary authors. The third by
16 Bateman et al. conpared Advair or Sal neterol

17 plus ICS with ICS

18 Not e that where available in the
19 ri ght hand colum, the odds ratio of asthm
20 exacer bation was higher, though not

21 statistically significantly so, in children
22 than in the overall population. Also, the
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odds ratio for asthma exacerbation wth
Advair overl apped one, as we've been hearing
about this norning, but the upper end of the
confidence interval approached two.
Therefore, this subset of neta-anal yses
underlined the risk of salnmeterol and
formoterol as single agents, and bring out
the follow ng questions. Are children at

hi gher risk than adults for severe
asthma-rel ated events with LABA use? And
two, what role, if any, inrisk mtigation is
pl ayed by inhaled corticosteroids?

Il will now review brief highlights
of the FDA neta-analysis of the data rel ated
to risks of LABA use, performed and presented
by Dr. Mark Levenson this
norning -- presented this norning, that is.

As was outlined by Dr. Levenson,

t he neta-anal ysis of data submtted by
sponsors was perforned by the FDA. There
wer e approxi mately 60,000 patients included

in the neta-anal ysis, and approximately half
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1 of those received a LABA. The majority of

2 the patients received Serevent; many of them
3 fromthe SMART study. Mbst of the patients
4 i ncluded were adults, though there were

5 approxi mately 10,000 chil dren and

6 adol escents, and approxi mately 4,000 ol der

7 i ndi vi dual s incl uded.

8 The risk difference, as you heard

9 in Dr. Levenson's talk, is essentially the

10 attributable risk, and was nmeasured by the

11 i nci dence of the adverse event in the group
12 that received a LABA m nus the incidence of
13 t he adverse event in the conparison group. A
14 ri sk difference of zero, shown by the dotted
15 line in the mddle -- a risk difference of

16 zero, indicated by the dotted line in the

17 m ddl e, shows risk neutrality.

18 Overall, conmbining data for all the
19 drugs, the youngest patients showed the

20 hi ghest risk difference, and this risk
21 di fference decreased with increasing age. In

22 fact, the FDA neta-analysis showed a
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significant age trend in the endpoint of
asthma conposite index, which included, as
Dr. Levenson said, asthma-rel ated deaths,
asthma-rel ated intubations, and

asthma-rel ated hospitalizations, but was
driven by asthma-rel ated hospitalizations.

It showed a significant age trend in the
asthma conposite index, with a p-val ue of

0. 018, which was nostly driven, as | said, by
ast hma hospitalization.

This slide shows the risk
differences for the asthma conposite index
for the drugs that include sal neterol as
their active LABA conponent. In this case,
Advair, which has an inhaled corticosteroid
as the other active ingredient, has a risk
di fference which was essentially zero. This
differs from Serevent, which was
significantly elevated -- had a significantly
el evated risk difference. Note also that the
pediatric data for Serevent do show an

el evated risk difference conpared to the data
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1 in older individuals; whereas for Advair in a
2 smal | subset of 400 or so individuals over 65
3 years of age, there was actually an increase
4 in the risk difference.

5 This slide shows the two drugs with

6 fornmoterol LABA conponent. Note that there
7 are no data for children |l ess than 12 years

8 of age for Synmbicort in this analysis. On

9 the other hand, there were | ess than 500

10 children and adol escents in the neta-analysis
11 that received Foradil. Notice that overall,

12 there was an elevated risk difference for

13 patients receiving both Foradil and

14 Synmbi cort, although the confidence intervals

15 did not -- the confidence intervals both did
16 overlap zero.

17 Il will now briefly review sonme

18 hi ghl i ghts of the efficacy endpoints in

19 pi votal trials of U S. -approved LABAs for the

20 asthma indication. | will talk separately
21 about each of the four main LABAs approved
22 for the asthma indication, and will divide ny
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1 comments into those related to pediatric
2 versus adult data. This slide is busy and is
3 nmeant for reference. It is a sanple of data

4 fromthe pivotal trials highlighting the

5 efficacy of Serevent. Notice that there was
6 a significant increase in peak expiratory

7 flow rate, and the secondary endpoints show
8 sonme clinical inprovenent with Serevent

9 conpared to al buterol, dependi ng on baseline
10 and ot her details.

11 Notice that, for exanple, 0.6 |ess
12 puffs of rescue medication per day m ght or
13 m ght not have a large clinical inpact. Note
14 that in these studies, the percent of asthma
15 exacerbations were no different in the

16 Serevent versus al buterol group.

17 Again, this table has many figures
18 and is for your reference, but please note
19 t hat al though the spirometry nmeasures were
20 significantly inproved for Serevent conpared

21 to placebo in 4- to 1l-year-old children, the

22 secondary endpoints in children show little
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1 difference in the treatnent group conpared to
2 pl acebo. Note that during two weeks

3 post-treatnment, there was a 10 percent net

4 i ncrease in asthma exacerbations in the

5 Serevent group conpared to placebo.

6 In summary, in patients over 11

7 years of age conparing salneterol with

8 al buterol, the primary spironmetric endpoints
9 were net. The change in percent nights with
10 no synptonms and change in percent days wth
11 no synptons favored sal neterol by 10 to

12 20 percent, but all other synptons neasured
13 in secondary endpoints showed little

14 di fference between sal neterol and al buterol,
15 or favored al buterol in the case of change in
16 percent with asthm exacerbations.

17 In children 4- to 11-years of age
18 recei ving sal neterol conpared to placebo, the
19 primary spirometric endpoints were nmet, and
20 there was little difference in the asthm
21 synptonms score, but other secondary endpoints
22 measured showed slightly |ess asthm
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1 synpt omat ol ogy in sal meterol -treated

2 patients.

3 So on to Advair. This slide again
4 is busy and is neant for reference. It is a
5 sanpl e of data froma pivotal trial

6 hi ghlighting the efficacy of Advair Diskus in

7 i ndi vidual s over 11 years of age. Notice

8 that there was a significant increase in

9 FEV1, and the secondary endpoints show sone
10 clinical inprovement with Advair conpared to
11 fluticasone, depending on baseline and ot her
12 details. However, 4 percent nore

13 awakeni ng-free nights nost |ikely does not
14 have a | arge clinical inpact froma baseline

15 of 90 percent.

16 These are sunmmary points regarding
17 Advair efficacy. |In individuals greater than
18 11 years of age conparing Advair and

19 fluticasone, all three prinmary experinetric
20 endpoints were net. Notably, the change in
21 12- hour under the curve FEV1 was hi gher at

22 one week than at 12 weeks. Notably, for the
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secondary endpoi nts, both change in percent
synptom free days and change in percent days
wi t hout rescue nmedication showed

approxi mately 20 percent increase, which,
dependi ng on baseline and other clinical
paranmeters, may have a |arge or less |large
inpact. In children, there were clinical
data on Advair collected for children that
were presented by Dr. Seymour this norning,
and data for approval in children were
extrapol ated from adults.

This is another slide to give you a
sense of the clinical data in some of the
pivotal trials for -- in this case, for
fornmoterol conpared to al buterol. The FEV1
endpoi nt was net, but the secondary endpoints
do not appear to correlate with the FEV1
endpoi nt and extent of inprovenent.

This is an exanple of a pivotal
trial of a LABA -- in this case
Foradil -- that was perforned -- the trial

performed in children 5- to 12-years of age.
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Here, Foradil is conpared to al buterol, and
showed spironmetric significant inmprovenent in
subj ects receiving Foradil conpared to

al buterol. This slide shows that in |ight of
t he baseline data presented, nost if not al

of the secondary outcome neasures anount to
arguably mnimal clinical inmprovenment in

chil dren.

Revi ew of the pivotal trials for
the Foradil products in patients greater than
12 years of age showed that the two FEV1
endpoi nts were net, and FEV1 was
significantly greater in patients receiving
Foradi| conpared to al buterol. The secondary
endpoi nts of percent nights awakened and
percent nights using rescue nedication were
both Iower in Foradil-treated patients than
al buterol -treated patients, though the
decrease was | ess than 20 percent.

In all other secondary endpoints,
there was a small difference in the Foradi

reci pients conpared to albuterol. In
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1 children 5 to 12 years of age, the two

2 primary spironetric endpoints again were net,
3 and none of the secondary endpoints, however,
4 showed | arge difference in the Foradi

5 conpared to the al buterol group or placebo.

6 Anot her busy slide again for

7 reference, this tinme showi ng an exanpl e of

8 data froma pivotal trial for Synmbicort in

9 i ndi vi dual s over 11 years of age. Here,

10 conparing Synbicort wi th Budesonide. Notice

11 again that this LABA is an effective

12 bronchodil ator. But given the baseline

13 val ues, the inprovenents in the various

14 secondary endpoints are likely not to be very
15 clinically significant.

16 For exanmple, a difference of

17 10 percent or a total of 40 percent rescue

18 medi cati on-free days conpared to a baseline
19 of 30 percent may or may not be terribly

20 clinically significant.

21 Here, | will summarize the pivota

22 trials conparing Synmbicort and Budesoni de.
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1 In patients greater than 11 years of age, the
2 primary spironmetric endpoints were net.

3 There was very little, if any, difference

4 bet ween Synbi cort and Budesonide in the

5 secondary endpoints, including change in

6 percent nocturnal awakening, but there was

7 sone i nmprovenent over Budesonide in change in
8 percent rescue-free days, a net of 10 percent
9 i ncrease, and change in percent with

10 exacer bati ons, a decrease of 14 percent.

11 There was no data reviewed on individuals

12 | ess than 12 years of age.

13 This slide summari zes over al

14 comrents fromefficacy endpoints for pivotal

15 trials of U.S. -approved LABAs for asthma.

16 Some nmeasure of forced expiratory volunme 1,
17 or FEV1, was the primary endpoint in all of
18 the U S. studies. 1In all of the studies

19 reviewed, there was a statistically

20 significant increase in sonme spironetric

21 nmeasure conpared to either placebo or

22 al buterol or an individual conponent product.
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Sonme degree of response to a
short-acting beta agonist was required for
enrollment. That's a parenthetical comrent.
And in adults, the largest clinical
di fferences between LABA and conparator were
approximately 1.5 -- sonetines a little nore,
sonetimes a little less -- of rescue medicine
per day, or 15 to 20 percent nore
synptom free days in the LABA versus
compar at or group

Al t hough the pediatric studi es net
the spironetric endpoints, there was little
i nprovenent over conparator in the secondary
endpoints for children I ess than 12 years of
age. Adol escents were not assessed
separately; thus, an analysis of this group
of patients with respect to LABA benefits is
not possible here.

So sonme considerations for risk
versus benefit. The first coment to be made
is spirometric endpoints were consistently

met in the LABA pivotal trials. Data
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revi ewed did not suggest |large benefits on
secondary endpoints, especially in children

| ess than 12 years of age. Efficacy trials
not powered to study were not powered, as has
been nmentioned this nmorning, to study nore
quality of life endpoints. And it was
difficult to assess age-specific benefits
because the nunbers were small in the
pediatric and el derly popul ations, although I
haven't nmentioned el derly nuch.

Wth respect to risk, the age of
the recipient may have had a | arge inpact on
the risk/benefit ratio. Specifiecally, there
was a trend of decreasing age -- decreasing
risk with increasing age -- that was present
overall in the FDA neta-analysis. Data
revi ewed do not suggest | arge secondary
benefits, especially in children I ess than 12
years of age. Additionally, draw ng
di stinctions between LABA drugs was not
possi bl e, at least in part due to smal

sanpl e si zes.

Beta Court Reporting

(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



240

1 So our concl usions based on these

2 observations are that these data substantiate
3 and quantify an increased risk overall in

4 serious asthma-rel ated events with the use of

5 LABAs conpared with non-LABA therapy for

6 asthma. Children appear to be at greater

7 risk of the adverse effects of LABAs than

8 adults. LABAs have a consistent effect of

9 i nproving spirometric outcones. And data

10 revi ewed do not suggest | arge secondary

11 benefits, especially in children I ess than 12
12 years of age.

13 Correlation of spironmetric

14 endpoints with clinical benefits was not

15 cl ear.

16 The LABA Safety Review Team w thin

17 the Office of Surveillance and Epi deni ol ogy

18 shared nost concl usi ons and recommendati ons,
19 and agreed that there is a signal for

20 ast hma- associ ated norbidity and nortality in
21 adults; that that signal is largely fromthe

22 SMART and SNS studies, which as you know were
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perfornmed using a single entity LABA

sal met er ol

It is unclear what role inhaled
corticosteroids play in mtigating
LABA- associ ated risk; that there is an age
effect, such that the risk of
age-attri butabl e ast hma-associ at ed
hospitalization anyway is increased in
children; and the extent of increased risk of
LABA use for other denographic subsets anong
adults is less clear.

Therefore, the team unani nously
recommends withdrawi ng the asthma indication
from LABAs for individuals |less than 18 years
of age, and renoving the asthnma indication
contraindicating the use of single entity
LABAs Serevent and Foradil for all ages.

There was a point of disagreenent
anong OSE reviewers on recomendati ons, which
was whether to recommend renoving the asthm
i ndi cation for Advair and Synbicort for

adul ts.
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1 |"d like to thank the individuals

2 who have helped with this presentation and

3 analysis. As | mentioned, | will not read

4 t hrough the questions, but they are in your

5 handouts for your reference and we'll be

6 t al ki ng about them tonorrow.

7 That concl udes ny comments.

8 DR. SVENSON: Thank you, Dr. MMahon.
9 Next, Dr. David Grahamw Il continue this

10 di scussi on.

11 DR. GRAHAM Good afternoon. |'m

12 David Grahamwith the O fice of Surveillance and
13 Epi dem ol ogy, and during the next half hour or
14 so, | would like to tal k about public health
15 consi derations in weighing benefits and ri sks,
16 and particularly as it pertains to LABAs.

17 This is inportant because FDA is a

18 public health agency. W are part of the

19 Public Health Service. Deci si ons t hat FDA

20 makes are at a population level. They are to
21 be directed at the entire population and not
22 at the level of the individual patient. And
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1 so that's why it's necessary to now nove from
2 the level of clinical trials and individual

3 patients up to a little higher altitude,

4 where we're going to | ook at the popul ati on

5 and what is it we're doing with benefits and
6 ri sks.

7 This is a rough outline of the

8 tal k. VWhat |1'd like to talk about first is

9 that in the approval process and in the

10 assessnment of safety post-marketing, that

11 there is an asymmetric handling of benefit
12 and risk, and that that needs to be

13 consi dered when wei ghing popul ation effects.
14 I also will discuss how the uncertainty

15 created by | ow power to exclude high |evels
16 of asthma nortality risk with the

17 non- Serevent LABAs is critically inportant to
18 the consideration of this committee.

19 "1l use Foradil pivotal trials as
20 an exanple to illustrate the pitfalls of |ow
21 statistical power. [|'ll then summarize the
22 evi dence addressing the presence or absence
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of important clinical benefits with LABAs,

and then contrast the decision-nmaking
paradigns in controlled trials at the
popul ation level in the public health arena.

We'll then nove to focus on Advair,
its health benefits and its nortality risks.
Why? Well, as you saw from Dr. Moshol der's
presentation earlier, Advair dom nates the
mar ket -- the LABA market now. |t has the
| ar gest popul ati on exposure.

It has the nost data to work with.
"Il show that the problens of asymmetric
power exist, and raise the question for
consideration by this conmttee, which is, is
t he absence of proof proof of absence? |Is
t he absence of proof of harm-- the
definitive proof of harm-- proof that there
isn't harn? And what kind of decision should
be made as the basis of that?

The current drug approval paradi gm
and the way safety is handled and efficacy is

handl ed post-marketing, is that pivotal
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1 trials are powered to show efficacy. There's
2 a prespecified value of what qualifies a
3 success. There's a null hypothesis that
4 states the drug doesn't work. 1t's sonething

5 that can be tested and rejected. W set the

6 Type | error, which is the probability of

7 finding a difference if there isn't

8 one -- given that there isn't one -- at

9 5 percent. And we do that to mninize fal se
10 positives.

11 This is sonmetimes referred to as
12 the regulator's risk, because the regul ator
13 doesn't want to fal sely approve a drug that
14 doesn't work. And that's maximally

15 protective of the public, because there's an
16 opportunity cost if we approve a drug that
17 doesn't work and there's another drug out

18 there that does and | happen to take the drug

19 t hat doesn't work. Well, you can see the
20 opportunity cost.
21 Now, there's also a prespecified

22 Type Il error, the beta, which is the
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1 probability of failing to find a difference

2 given there is one. The purpose of this is

3 to mnimze false negatives. And this is

4 sonetinmes referred to as the conpany's risk

5 because the conpany wants to be sure to find
6 an effect if there is one, because that'll be

7 t he basis for approval. So typically, the
8 power to find the clinical effect they're
9 | ooking for is in the range of 80 to

10 90 percent.

11 Now, statistical tests are then

12 used to reject the null hypothesis, either

13 p-val ues or the | ower bound of the confidence
14 interval, excluding the null. And that's

15 illustrated in this slide, where here we have
16 a p-value that's below .05. The confidence
17 i nterval does not include the null effect

18 | evel . The null hypothesis is rejected,

19 efficacy is denonstrated, and FDA-approved.
20 If the confidence interval or the p-val ue

21 don't show significance, the null hypothesis
22 is not rejected. So then the conclusion
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really is the drug doesn't have efficacy, at
| east operationally, because the drug isn't
approved.

Now, under the current, paradi gm we
have asymretric handling of safety and
efficacy. The pivotal trials, as I'msure
you know, are not powered to denonstrate
safety or exclude harm Well, let's exam ne
that in alittle nore detail. There's no
prespecified value for safety, so what is a
safe drug? What qualifies as success to show
that | have a safe drug? What |evel of
serious harmis acceptable in exechange for
the prespecified value of efficacy? And do
the pivotal trials exclude this prespecified
| evel of risk -- of acceptable harm if you
will. Well, the studies aren't designed to
do that, and so those things aren't tested.
The null hypothesis is the drug is safe
rather than the drug is harnful. Wy is
there an a priori presunption of safety? |

think -- | don't have an answer for that, but
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it is an inherent bias in the way the drug
approval process works.

Now, a question | would ask is why
aren't drugs presuned a priori to carry sone
specified | evel of unacceptable risk which I
can then test? And if | can reject that
| evel of unacceptable risk, then at |east |
sort of have capped the level of risk that
I'mdealing with, and | can say as far as
we're able to say, the benefits that we know
about exclude the risks that m ght exist
because we capped the risk. W knowit's no
greater than a particular level. - But that's
not done. It hasn't been done with these
drugs; it hasn't been done with any drug that
FDA has ever approved.

Now, further, when we conme to the
post - mar keting setting and we're tal king
about harm FDA has insisted on a standard of
definitive proof in order to reject its
presunption of safety. This was the standard

that was used in the past recently with
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1 Avandi a and Actos. And as I'll show you in a
2 mnute, it was also the standard used in the
3 ori ginal approval of SNS -- of Serevent in

4 i ght of the SNS study.

5 Now, in |ooking at safety, there's
6 no attention to the Type Il error to mnimze
7 fal se negative conclusions of safety. As we
8 showed before, the typical beta to show harm
9 is very high, which nmeans that the power in a
10 typical clinical trial to even cap the risk
11 at a particular level is below 50 percent;

12 whereas the power to show the effect they

13 want is 80, or 90, or 95 percent:

14 So again, then there is a focus on
15 p-val ues and the confidence intervals and we
16 get the same situation. |It's the sanme slide,
17 but now, it's applied to safety rather than
18 efficacy. And in this situation here, we're
19 | ooking at a harnful effect. And if the

20 p-value is less than .05 and the confidence
21 interval doesn't include the null effect, we
22 wi Il say that we have definitive proof of
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1 harm and the risk is real. 1f, on the other

2 hand the p-value is greater than .05 and that
3 confidence interval happens to go down bel ow
4 the null effect |level, the null hypothesis of
5 safety isn't rejected.

6 Har m hasn't been proven

7 definitively, and so then the risk

8 operationally isn't real because the drug

9 continues nore or less to be used the way it

10 was before.

11 So we end up then with a situation

12 that's a little bit difficult to deal w th.

13 We have a doubl e st andar d. And at the tine

14 of approval, but especially post-marketing,
15 it becones nore inportant to address this in
16 a realistic way, especially where we know

17 t hat one of the drugs we're tal king about is
18 beyond doubt lethal to sonme patients -- that
19 it carries an increased nortality risk. And
20 in a population level as I'll show you in a
21 few m nutes, that could be quite substantial.
22 So this slide summarizes then when
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1 we conpare efficacy and safety, are we
2 evi dence-based or is the deck really stacked
3 in favor of the drug and agai nst finding

4 harn? We have the a priori presunption that

5 the drug doesn't work and it can be tested,
6 an a priori presunption that the drug is safe
7 and that can't be tested. You go down here
8 to the random zed trials, and you'll find out

9 t hat where we're tal ki ng about the

10 probabilities of false positive and false

11 negative conclusion, that they' re the

12 opposite.

13 | now want to focus your attention

14 on the SNS study, which as Dr. Seynour told

15 us earlier, was available to FDA at the tine
16 t hat Serevent was approved. This is fromthe
17 original BJMarticle. 1've blown it up here.
18 Rel ative risk of 3. The p-value was.1. This
19 is what the confidence interval was on

20 that: .7 to 28. FDA | ooked at the p-val ue
21 and said it's not statistically significant.

22 And so if you | ook at the | abel when Serevent
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1 was approved, there's no nention what soever

2 of asthma nortality.

3 They didn't |look at a potential for
4 a 28-fold increase in asthma nortality, which
5 these data are consistent with. And what |

6 woul d argue is that for an evi dence-based

7 rational benefit/risk weighing, one has to

8 have a benefit that you know about that would
9 exceed the risks that you can be certain

10 about. In this situation, we can't be

11 certain that the risks are not as high as 28.
12 So a few nore things about SNS and

13 SMART. They've been tal ked about by several

14 speakers before. One point | think that

15 hasn't been nentioned was that although
16 i nhal ed corticosteroid therapy wasn't
17 nonitored during the studies, it was captured

18 at the start of the study. And in the SNS
19 trial, about 70 percent of patients were

20 taki ng inhaled corticosteroids at the tinme of
21 randoni zation. In the SMART study, | think

22 it was about 30 or 40 percent.
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slide is that although these studies were
done 10 years apart, opposite ends of the
Atl antic Ocean, that they found al nost
identical attributable risks. About 17 per
10, 000 per year -- and this is for asthm
nortality -- with a conbined relative risk of
about 4, with an upper bound of about 13.

Now, if you take that attributable
ri sk, you can use the drug use data that we
have and you can estimate what the nunber of
ast hma deat hs coul d be based on that
attributable risk in the popul ation.

Dr. Moshol der earlier showed us the
prescription use of Serevent and Advair and
all the other LABAs. And so for the years
1994 to 2004, if we just focus on Serevent,
where we have the SMS and the SMART dat a,
there's over 5,000 deaths that are likely to
have occurred in the United States as a
result of that. That would account for about

10 percent of all asthma deaths during that

253
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1 11-year period.

2 Now, if that same risk applies to
3 all LABAs used in that tinme period, then
4 we're tal king about 9,000 total deaths. Now,

5 for the period 2005 to 2007, the last three

6 years where we have data on drug use, the

7 Serevent nunber of deaths that are

8 attributable to it are low. But as you saw
9 in the drug use data, the use of Serevent as
10 a single entity product has fallen quite

11 dramatically, but it's been replaced by the
12 use of Advair, which is three tinmes as high
13 as what the highest use of Serevent ever was.
14 And so if that same |level of risk applies to
15 Advair, for exanple, then in three years, we
16 have half as many deaths as occurred in 11

17 years with all the other LABAs. So froma

18 public health perspective, this is an

19 i nportant point to deal with and to be

20 cogni zant of.

21 Now, | said | would go to Foradi

22 to show what is the blind side -- the blind
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1 spots that result fromlow statistical power.
2 This summarizes all the studies that were in
3 the pivotal trials for the approval of

4 Foradil in adults and children.

5 And what you can see is that the

6 number of patients, the nunber conbined, the
7 number of cases here -- now, this is serious
8 ast hma exacerbations -- the nunber of person
9 years -- look at that. Two hundred person
10 years of use for a drug that we expect to be
11 used potentially by hundreds of thousands of
12 children. That's a small anmount of data for
13 a | arge popul ati on exposure.

14 The attributable risk that we get
15 is 66 events per 10,000. But |ook at the

16 confidence interval on that risk. It could

17 be as high as 570, which nmeans the

18 attributable risk could be -- the nunber

19 needed to harm coul d be as high as 17 per

20 year. \What that nmeans is treating 17 people
21 per year to produce one extra serious asthm

22 exacerbation. The data in the entire pivotal
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trial -- the entire programthat FDA bases
assunption on couldn't exclude a nunber
needed to harmof 17. And yet the decision
was made that the benefits exceed the risks.

So now within the Foradil NDA for
the dose that's marketed, there was no asthma
nortality. At an internal neeting two years
ago, this was pointed out by other coll eagues
in the OOfice of New Drugs, that the fact
that there were no deaths was proof that the
drug was safe.

Well, I want to describe to you how
in such a snmal |l database of 235 person years,
zero cases of death really is not reassuring
at all. W have the inability to exclude a
nortality rate as high as 1 per 6 per 100 per
year.

So that isn't anything. Now, how
does Foradil -- the approval of Foradi
conpare to what we know about Serevent
sal neterol? Well, for incidence, the upper

bound for sal meterol could be 34 per 10, 000
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1 per year. Because of the small database for
2 Foradil, it could be as high as 160. Going
3 down here to nunber needed to harm it's

4 about -- the upper bound is about 370. Here,
5 it could be as low as 70. So we could see

6 that there's really a |lot that we don't know
7 about the drug. And for us to presune that

8 it's safe or to even conclude that it's safe
9 really | think is premature because there's
10 no actual evidence to conclude that the drug
11 is safe. There's absence of evidence.

12 Okay, now what |1'd like to do is
13 | ook at the single entity products -- the

14 single ingredient products and then the

15 conbi nati on products, and summari ze a coupl e
16 of nmeasures abstracted fromthe action

17 packages. Some of this information was

18 presented by Dr. Seynour earlier, and sone of
19 it was presented by Dr. MMahon.
20 When Dr. Seynour presented these
21 data, she presented themin conparison -- the
22 active drug in conmparison to placebo. What |
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1 will be presenting here is, wherever

2 possi ble, to the active therapy that was al so
3 included in that treatment, because a natural
4 question would be if LABAs are -- if that

5 indication is renoved fromthese drugs for

6 any of the age groups or all of them well,

7 what's the consequence of that? And so this

8 is the only place where we really have

9 head-t o- head i nformation

10 Dr. Lemanske gave a really

11 excell ent presentation this norning, but one

12 thing 1'd like to point out to people there
13 is that in none of the studies was there

14 actually a conmparison with the LABAs and say
15 schedul ed al buterol were there in the same

16 trial. You ve got all these LABA studies and
17 vari ous conbi nations of do | add steroid? Do
18 I not add steroid? 1've got these al buterol
19 steroids with the TREXA study at the end

20 where he's going to do all these different

21 combi nati ons of al buterol and steroids. But

22 there isn't one where they're together. And
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1 so this is the only place where we have that
2 i nformati on.

3 So now it's indisputable that the
4 LABAs are bronchodilators. And so we don't

5 di spute that.

6 VWhat we do di spute is whether that
7 bronchodil ati on transl ates into meani ngful

8 clinical benefits that justify the nortality
9 ri sk that we believe these drugs confer at a
10 popul ation level. So now this takes all four
11 pivotal trials for Serevent for the two

12 formul ations -- the one that's not marketed
13 anynore and the one that is because of the
14 i nhal ant -- | ooking at asthma quality of

15 life, asthma score, and rescue nedication

16 use. And you can see for the Serevent

17 studi es, at that point maybe asthma quality

18 of life wasn't being used, but asthnma score
19 was. And we had these minor differences. In
20 the nedical officer's review for these drugs
21 changes in the asthma score of up to like

22 about .4 going down were characterized as
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1 being small. So we're not tal king about

2 here -- this would be a small at best to

3 really not nmuch of anything.

4 For asthma rescue therapy, one

5 pl ace in one of the reviews the nedical

6 officer said .6 rescue therapies a day change
7 isn't clinically neaningful. | couldn't find
8 a statement about what does 1.7 nean. Now,

9 if we ook at Foradil, where we have asthma

10 quality of life, which is a validated

11 i nstrunent and where as previously described
12 you need to have a change of .5 or nore to

13 have an effect that's actually cltinically

14 meani ngful -- that actually neans you' ve done
15 sonet hing that the patient actually is

16 experiencing what they would call a clinical
17 benefit. You see, for Foradil these just

18 don't -- they don't make it. They don't make
19 the .5. The asthma scores were mnimal .

20 Here, they were just cited by the nmedical

21 of ficer as not being different.

22 l"d like to point out that in one
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of -- in this 2303, where there were 80

patients exposed to Foradil, one of them was
hospitalized with |ife-threatening
exacerbation required intubation. So it's an
anecdote in a way, but the fact is that in a
study as small as this, you had this happen.
And renenmber, when these clinical trials are
done, you're not selecting patients who are
sort of at the worst end. You don't expect
this. You don't expect patients to require
intubation in clinical trials.

Now, if we |ook at the combination
products, Advair and Synbicort, the set-up of
the slide is the sanme. And you can see that
it doesn't -- neither Advair nor Synbicort
make the asthma quality of l[ife. Now, this
is conparing the conbination products to
i nhal ed corticosteroid alone. Now, for
Synbi cort, there's no change in rescue
t herapy; no change in asthma score. For
Advair, the data were presented as 18 percent

increase in synptomfree days here,
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1 22 percent increase in rescue-free days here.

2 And the question is well, what does that

3 mean?

4 In this slide, what |I've tried to

5 do is show like the correlation between

6 asthma quality of |ife, asthma score, rescue
7 use, and then what do these things actually

8 mean. And you can | ook across asthma quality
9 of life. None of them are meaningful from
10 the clinical perspective, so they' re al

11 pretty much the sane. The asthma scores

12 here, we don't have them for Advair but

13 t hey're not meani ngful there. And the rescue
14 use isn't inportant.

15 If we | ook here, these are the

16 numbers fromthe previous slide. But |ook

17 over here for one of the Synbicort studies.
18 19 percent rescue-free days. That's pretty
19 much the same as 21 or 22.

20 11 percent synptomfree days.

21 Well, that's not very far different from 18

22 or 16 percent. So the question in ny mnd

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

263

then is what do these things nmean that isn't
bei ng captured here? Because this is a
val i dated instrunment and it exam nes |ike
four different axes that relate to asthm
control, sense of well-being, functioning,
environmental stimuli, need for rescue
control, sleep disturbances at night. It
captures a whole array of synptomatol ogy, and
it puts it down in a single value that we can
| ook at.

Now we' || | ook at children. The
evidence in children -- fromthese data, it
doesn't | ook like the LABAs do a-whole lot in
adults. They do even less in children.
think Dr. Lemanske pointed that out as well
in one of his slides, where he pointed up and
he says it really raises a question why you'd
add a LABA to the ICS in the first place.
Look for Foradil first. | nmean, these are
m croscopic. And Advair, those don't make
any difference. These don't nmke any

di fference. There's no evidence of an actual
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1 clinical benefit to the children who were

2 getting these drugs. But we have the

3 nortality effects that we have to tal k about
4 as well.

5 Now, what's the level of certainty
6 about asthma nortality risk in conbination

7 products? And at this point, what |I'd |ike

8 to mention is that the questions that you'l
9 have tonorrow, you' re asked to vote

10 separately on children up to the age of -- |
11 guess it's 11 or 12; and then adol escents,

12 which are like 12 to 17; and then ol der than

13 that. And the reason why our office thought

14 it was inportant to carve out the adol escents
15 is because in the clinical trials that we've
16 tal ked about up until now, the adol escents

17 are lunped together with adults. But if you

18 | ook back at Dr. Levenson's slides where he
19 summari zes the ends in these studies, you'l
20 see that the nunber of adol escents across all

21 of the LABAs is pretty snmall.

22 And 1'd just like to give an
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1 illustration of one study that fornmed part of
2 the basis of approval for Foradil for adults
3 and adol escents. It was a study. It had one
4 adol escent. One adol escent in the active
5 arm a 13-year-old. And the indication is we
6 seek approval for adults and adol escents. So
7 that's why we want people to focus on
8 adol escents as wel .
9 Now, getting to this notion of
10 power to detect. This is |ooking at the
11 entire LABA database from Dr. Levenson's
12 review. And what | have here is a hazard
13 ratio. That's a relative risk. ~That's -- |
14 have a background rate of risk of death. And
15 how many ti nes above that -- how nany
16 mul tiples of that risk do | have evidence to
17 say | can exclude it? And what you can see
18 is it's not until | get up to a 43-fold
19 increase in asthma nortality risk do |
20 actually have enough power -- conparable
21 power to the power the conpany had to show
22 that it met its FEV1I neasure -- to say that
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1 it's not that high.

2 The risk could be easily 25-fold or

3 15-fold or 10-fold increased. And this just

4 shows you what the person years you would

5 need to exclude the risk. And if you

6 remenber fromthe previous slide, we only had
7 about 235 person years of Foradil use in

8 children. So I think you get the picture.

9 We have an absence of evidence, and
10 there should be no reassurance or assurance
11 on the part of anyone in this roomthat we

12 know anyt hi ng about how bad or how hi gh the
13 nortality risk could be. And if-we're
14 evi dence- based, nmy argunent at l|least is then

15 we need to say what is it we know? What is

16 it we can reject? What is it we know and
17 what is it we can reject? And if we can't
18 reject an acceptable level of risk, then

19 we' ve got a real problem because the

20 benefits and the risks don't bal ance.

21 Okay, now | want to tal k about

22 deci si on- maki ng paradi gns and public health.
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1 And this is a log scale, and it goes from

2 like 5 percent up to 100 percent. And then
3 t hese adjectives are sort of the term nol ogy
4 t hat people m ght use in everyday life to

5 interpret that |evel of statistical

6 certainty. And it's kind of |ike the

7 weat her man when he says it's likelihood it's
8 going to rain today; do you bring an

9 unbrella? You know, if he says there's an
10 80 percent chance of rain, you bring an

11 unmbrel | a.
12 Wel |, FDA and industry use this
13 | evel of evidence to establish efficacy and

14 harm But in public health, depending on the

15 problemthey're dealing with, there's a
16 threshold for clinical and public health
17 significance that's inmportant to consi der and
18 upon whi ch decisions actually have to be

19 made. And when you do this, then things are

20 nore bal anced. And the action |level that you
21 had | believe would be inversely related to
22 t he magni tude, severity, or intensity of the
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1 benefit.

2 So if I"'mtal king about a very

3 |arge harm | mght accept that it's possibly
4 a very large harmif the benefits aren't

5 denonstratively very large. So it's kind of

6 a sliding scale.

7 Now, this stylized slide shows the

8 Y axis of the certainty going fromvery

9 likely to very unlikely, and the X axis being
10 basically the size or the magnitude of

11 what ever the effect is. It can be a

12 beneficial effect; it can be a harnfu

13 ef fect.

14 And if we were to design the idea
15 drug, we would have high certainty of a |arge
16 benefit, and equally high certainty that we
17 don't have substantial harm-- that harns are
18 smal |l and we know that with high certainty,
19 and that the benefits are great and we know

20 that with high certainty. That woul d be the
21 i deal drug.

22 In the next several slides, |I'm
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going to try to graphically descri be,

integrating the data that | presented in
previ ous tables, summarizing the asthma
quality of life and the asthma scores for

t hese various LABAs into a diagramthat tries
to at the sane tinme show the benefits and
risks in a comon place at a common tine.

VWhat |'ve done here is it's a
simlar X and Y axis to before, but what 1've
done is |I've reversed the direction of the
| og.

And | did that -- in a normal | og
scal e as you go higher up, the nmarks get
cl oser and cl oser together.

VWhat | did was flip it because |
wanted to magnify the places where we either
have the greatest certainty or we have the
greatest either positive or negative effect.

And so if you | ook back at the
previous tables for all of the LABAs conpared
to existing therapies, the asthma quality of

life score and the asthma scores were all in
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1 the small to trivial range for all of those
2 studies. They did not neet the definitions

3 that FDA reviewers or that people who have

4 standardi zed instrunents for asthma quality

5 of life thought were inportant or neaningful.
6 The reason why the certainty goes

7 all over the board is because different drugs
8 wi thin the LABA class had different anounts

9 of data that provide us with different |evels
10 of certainty about what that small -- what

11 are the probabilities associated with that

12 very small benefit.

13 Wth the excess harns, on the other

14 hand, we know that from SMART and SNS t hat

15 we're tal king about a relative risk of about
16 four and that that could translate into many,
17 many deat hs.

18 This slide, |I've added one

19 addi tional feature, which is this dotted |ine
20 which |'ve | abeled the threshold of public

21 health i nmportance. The line is not -- it's

22 curvilinear because of the log scale. And
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what |'mtrying to convey here is that

there's sonme threshold -- this is just -- |
just put it there. It could be up here; it
could be down there. It's really something

t hat woul d have to be infornmed by the
situation, by the benefits you're dealing
with, by the public health problem But it's
for teaching, heuristic purposes -- is that
there is some |ine beyond which if an effect
is a beneficial effect, it would be

consi dered i nportant even if the certainty
about it was | ow.

So if | knew that there's a drug
that -- you know, cures asthma but | don't
have a | ot of certainty yet because there
isn't a lot of data for it, well, that m ght
go over here. And it would cross the
t hreshol d and be sonmething that would be
i nportant to consider if some other harns
canme up that we needed to bal ance it against;
i kewi se, with the harns. And what |'m

suggesting here is that the evidence we have
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on harms for the LABAs and the evidence we
have on benefits are really on opposites
sides of that decision threshold for public
heal th i nportance.

Now, FDA, by approving the LABAs,
and the conpany by marketing the LABAs, have
inplicitly stated -- or explicitly on the
part of FDA -- that the benefits exceed the
risks. So what they're saying basically in
terms of diagranms is that here's where the
benefits are for the LABAs, and they exceed
the harnms in sone type of calculus. And the
problemis, fromanything |I've seen today, we
don't have any proof that these are where the
benefits are, and certainly not fromlarge
RCTs. So | would submt that that's
specul ative at best.

Now, | ooking at our data, this
shoul d have a m nus sign there -- that should
be a -3, not a +3.

The question cane up earlier that

Advair within Dr. Levenson's review seened to
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1 have a | ower point estimte for the

2 conposite. In fact, there didn't ook like

3 there was any risk for the conposite. Well,
4 one possibility is that the popul ation that

5 was studied in the adverse studies is

6 different than the popul ati ons that maybe

7 were studied in other studies. So what |'ve
8 done over here is | ook at the control groups
9 for each of the studies, and we can see what
10 the incidence rate for the conposite outcone
11 was per 10, 000 person years. And what we see
12 is that the Advair control group was very

13 different than the groups for the other

14 products. So that raises the question of is
15 it real or is it Menmorex? |Is the fact that
16 Advair | ooked good in Dr. Levenson's analysis
17 an actual property of Advair, or is it a

18 property of the controls that were used in

19 t he study?

20 Now, what's inportant to note also
21 as well, and Dr. Moshol der pointed this point
22 in Dr. Levenson's review, is that there are
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1 only 20 outcone events in the Advair group.

2 Well, if you look at the data for Serevent in
3 Dr. Levenson's review, there's about 15 or 20
4 hospi tal i zati ons per outcone event. So the

5 fact that we don't see one -- that we don't

6 see a death in the adverse study should

7 provi de no reassurance either. And |'|

8 address that a little nore next.

9 We tal ked about the asymretry of

10 handl i ng benefits and risks in pivotal trials
11 before. And what | want to sunmari ze here is

12 that the benefits in the Advair trial to

13 identify a clinically inportant e€hange in

14 asthma quality of |ife was 88 percent. That
15 was right out of the biostatistics part of

16 the subm ssion that the conpany sent in. For

17 Synbi cort, for their FEV1l, they had 95 power.
18 This is the power to exclude a 10-fold

19 increase in nortality. Eight percent for

20 Advair, 10 percent for Symbicort. Fifty-fold
21 increase in nortality. 31 percent,

22 40 percent, even 100-fold. So statistical
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1 power. Wthout a tel escope, the noon has no
2 craters. Does that nmean that the noon really
3 has no craters? The fact that | don't see
4 asthma deaths with Advair because | have
5 8 percent power to show it, does that nean
6 there isn't? | don't think that we can
7 conclude that. | think that that's a
8 presunption; that's not evidence-based.
9 Now, given such | ow power, how
10 could we objectively conclude that either of
11 t hese drugs are safe, or that their clinical
12 benefits exceed their risks, assum ng that
13 ri sks haven't been adequately or-accurately
14 measured -- that we haven't even capped the
15 risk -- unless you're willing to say that
16 100-fold increase in asthma nortality is an
17 acceptable level of risk -- the benefits that
18 Advair confers. |If that's the case, then you
19 have an easy solution to your dil enma.
20 Now, the level of certainty
21 regardi ng asthma nortality -- this is from
22 the entire Advair controll ed database that
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1 Dr. Levenson presented earlier. Okay, so not
2 just -- the previous slide was clinical

3 trials fromthe approval. Now with, you

4 know, seven or eight years of additional

5 data, we have a |l arger database. And this is
6 t he power to detect the hazard ratio. W've

7 got enough power now to detect a hazard ratio
8 of 10. We can't exclude a hazard ratio for

9 Advair bel ow 10.

10 Serevent confers sonething between
11 3 and 4. You have somewhere probably between
12 30 and 40 percent power to deal with that.

13 We basically were flying blind.

14 So now -- | said | would focus on
15 Advair specifically because it's the |eading
16 LABA that's marketed -- and I'Il show you now
17 t he same di agram of the certainty and the

18 intensity of the effect. Blue is clinical

19 benefits. The dotted red |ines are the

20 nortality risk. This box here is based on

21 t he ADA power to conclude that Advair health

22 benefit is small and not clinically
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1 i nportant, because that's the power that you
2 had for asthma quality of life.
3 Now, nortality risk, well, you
4 could place the box in one of two pl aces
5 dependi ng on how you want to view the
6 problem You could place it here because you
7 had | ow power to docunment the |evel of Advair
8 nortality because the studies were small
9 But if you do that, then you're rewarding
10 conpani es for not doing studies, because the
11 solution to this problemis do the snall est
12 studi es you can get away with and then you
13 don't have an answer and you're guaranteed a
14 null result. You could put it up here
15 because there's no proof that Advair's
16 nortality risk is different than Serevent's.
17 You could put it up here because ICS hasn't
18 been proved to reduce LABA nortality -- at
19 | east not in a very large prespecified RCT.
20 So this is the characteristics of
21 an ideal drug that | showed you earlier. And
22 this is where | think we're dealing with
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1 Advair. It is the antithesis. It is the
2 opposite. It i the mrror imge of an ideal
3 drug. There's a small clinical benefit with

4 hi gh certainty. W can't distinguish

5 Serevent from Advair. W know that the risk
6 for Serevent with high certainty is |arge and
7 it's high.

8 And there's no proof this risk

9 isn't very large. So | would say that from
10 an evi dence-based perspective, that the

11 evi dence of benefit -- we know with high

12 certainty that at |east the things we can

13 nmeasure aren't good. It's a bronchodil ator.
14 Maybe we need better neasures in the clinical
15 trials. But the things that we've been

16 presented with don't suggest that we're

17 getting a whole lot. It's not the nagic

18 bul | et.

19 So the conclusions that our group
20 cane to -- I'll go over those. Ann went over
21 sone of themas well. W believe that single

22 entity LABA products should be w thdrawn from
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1 the market. And the reasons for that are

2 that the clinical benefits are generally

3 smal | conpared to al buterol. 1In children,

4 the benefit is even less. Nearly 50 percent
5 of the single ingredient sal meterol Serevent
6 or Foradil are used w thout ICS.

7 So we know with certainty that

8 Serevent confers a high nortality risk. And
9 this is an engineering solution. |If we use a
10 conbi nati on product, then nobody who uses a

11 LABA could get it without an ICS. So froma
12 risk mtigation strategy, if you believe that
13 I CS cures the problem this solves that

14 pr obl em

15 But here's the contradiction. |ICS
16 hasn't been shown to reduce asthnma

17 nortality -- LABA nortality. So what's the

18 rationale for concluding that ICS should be
19 used with LABAs? Now, that first concl usion
20 our entire group agreed with -- the four of

21 us on the LABA OSC team The second is one

22 that we also agreed with, which was that the
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1 asthma i ndication for use of all conbination
2 LABA products in children and adol escents

3 shoul d be withdrawn. From ny perspective,

4 it's been inadequately studied, the safety is
5 unproven, and there's no evidence -- there's
6 no proof that the benefits exceed the risk.

7 There's no basis to conclude that.
8 The benefits, if any, seemto be small

9 conpared to pl acebo, because nost of these
10 studies in children were done agai nst

11 pl acebo. There's a high potential for

12 substantially increased nortality risk. And
13 we get back to this question. The absence of
14 proof of nmortality is not the same as the

15 proof of absence of such risk. W can

16 exclude a 43-fold increase in asthm

17 nortality for these LABAs in children -- LABA

18 I CS products in children. [If that's an

19 acceptable level of risk for the small anount
20 of benefit we've had, then |eave the

21 i ndication there. If it's not, and we think

22 it isn"t, we believe the indication should be
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1 pul | ed.

2 Now, the asthnma indication for al

3 conbi nati on LABA products in adults should be

4 wi t hdrawn. Dr. Msholder and | subscribe to
5 this reconmmendation. Dr. MMahon and

6 Dr. Busaber didn't. And the reasons that |
7 have for it are that while it's clear that

8 LABA ICS is superior to ICS alone as a

9 bronchodil ator, | don't know what that neans
10 clinically. As far as | can see, it doesn't
11 translate into something that's been neasured
12 that | can say is a clinical benefit that I
13 can measure agai nst the harm as measurabl e as
14 nortality. Even for Advair, where the npost
15 favorable data is available, there's no
16 evi dence that asthma hospitalizations are
17 prevent ed.

18 The LABA component of these
19 products increases nortality, and we know

20 that. Wth Advair, basically we have no
21 evidence to say the risk isn't the sanme as it

22 is for Serevent.
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1 And then finally, additional

2 reasons why -- to support the reason why we

3 think it should be withdrawn in adults as

4 well. | point your attention here to the

5 approved indication. This is equivalent to

6 an FDA endorsement or recommendation that a

7 product is safe and effective for use in a

8 specified disorder. Gven what |'ve

9 present ed previously where we have smal |

10 proven clinical benefits, how can we justify
11 exposing mllions to what we nust conclude is
12 an extremely high risk of death?

13 We haven't rejected ---we haven't
14 even capped the risk at a level that's

15 probably reasonable to accept. And yet we're
16 concluding that the benefits exceed the

17 risks.

18 To me, this question could have

19 been answered many, many years ago if FDA had
20 insisted that the manufacturers of Advair go

21 out and do a really large SMART-1i ke study

22 conparing the conbinati on product to ICS
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al one, to schedul ed al buterol plus ICS, and
we' d have an answer today. But that study
wasn't asked for by FDA. The conpany
apparently didn't volunteer to do it, and so
we don't have those data.

So the question then is how can we
concl ude these products are safe and
effective if the efficacy neasures don't
predict clinical benefit. So at best, |
woul d say -- | would conclude that the LABA
| CS products have been inadequately and
insufficiently studied to be marketed, and
that their continued marketing is really in a
sense a natural experinent where we don't
have good data col |l ecti on.

And then a couple of final
t houghts. Yes, asthma is a serious disease
and the therapies that we have are not
adequate. And we would | ove to have new
t herapies, better therapies that work. But
our desire to have better therapies shoul dn't

trump maki ng evidence-based decisions as a
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popul ation -- and a population in a public
heal t h perspecti ve.

And what we have right nowis we
don't have evidence, so it's all based on
presunption. W assune that the drug is
safe. We assume that the benefits exceed the
ri sks, but when you test it, it's |ike the
enperor with no clothes. There isn't
substance there. So we have di anonds, we
have zircons, and we have gl ass.

And | would say that zircon at LABA
ICS are closer to glass than dianonds in
ternms of clinical benefits, but they command
di amond prices in terns of nortality risk

Okay, thank you.

DR. SWENSON: Well, thank you,

Dr. Graham

Well, at this point, we've heard
sone -- we've heard two serious tal ks here,
and | think that we'll just break a little

bit fromthe schedul e because |'m certain

there are a nunber of questions, and we'l]l
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1 take a bit of tinme here to have questions for

2 these two recent speakers.

3 And so let's start with

4 Dr. Brantly. | see himfirst.

5 DR. BRANTLY: So this is a question

6 for Dr. Graham And again, I1'd like to focus in
7 and get into public health and the epideni ol ogy
8 of asthma, and I'd like to try to rectify that

9 with the data that you' ve presented. And that

10 is that, nunber one, you predict that there's
11 nore asthma deaths based on the LABAs than there
12 actually are, nunber one.

13 And nunmber two is, even with the

14 i ntroduction of LABAs, there's actually been

15 a continued decrease in the deaths associ at ed

16 wi th ast hma.

17 So the nunmbers don't quite add up.
18 DR. GRAHAM  Well, a couple things.
19 One, the total deaths that |I |isted are the
20 total deaths over all the years. There are

21 about 4- or 5,000 asthma deaths a year, so ny

22 nunbers don't exceed the nunber of asthm deat hs
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1 that there are, A.

2 B, it is true that trend for

3 reported asthma death has declined over tine,
4 but it's an ecol ogic association. Nobody has
5 shown that that decline has anything to do

6 with LABA use. [It's not done in a clinical

7 trial setting. And as an epideni ol ogist, you
8 know t hat's ecol ogi cal .

9 The other thing is that 50 percent
10 of that decline is due to the change in

11 classification coding fromICD-9 to | CD 10.

12 And so | think that ecologic data -- | nean,
13 it's in the first chapter of epidem ol ogy

14 t ext books that you can be | ed astray.

15 DR. BRANTLY: Can | just foll ow that
16 up?

17 | just want to say we have at | east
18 one historical exanple of increase in asthm
19 deat hs associated with the introduction of a
20 drug onto the market for treatnment, and

21 that's isoproterenol, where there was

22 actually an increase in the nunber of asthma
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deat hs associated, clearly identifying that
drug as the -- as one of the -- sonething
that was clearly just cause and effect.

I mean --

DR. GRAHAM But here's mnmy question
back to you. Then Serevent by itself doesn't
increase nortality? Because if SNS and SMART
are wwong and Serevent does not increase asthm
nortality, then yes, you could have your death
rates going down over time or you could fail to
see a spike. But what you're tal king about is a
very crude measure of what's going on.

The coding for asthnma nortality, as
you well know, is very inefficient, and very
i npreci se and prone to |lots of error. And so
unl ess you're prepared to say that Serevent,
that SNS and SMART, that those controlled
random zed trials are wong and that Serevent
doesn't increase asthma nortality, | think
that your argunment is |acking in strength,
and | disagree.

DR. SWENSON: Dr. ol dstein.
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1 DR. GOLDSTEIN: This is for Dr. G aham
2 as well. | certainly don't disagree with you

3 that the current paradigm for drug devel opnent

4 is asymmetric, and that the approval process is
5 different for efficacy -- that is different in

6 terms of efficacy and safety. | think one of

7 t he questions -- and | agree with your analysis
8 and the nunbers that you showed.

9 | think one of the -- the main

10 question that | have is that the current bar

11 that's set for efficacy for this drug
12 popul ation, my interpretation is that it's

13 FEV1, and it's a hard nunber and-a

14 physi ol ogi ¢ process that can be nmeasured.

15 DR. GRAHAM Ri ght.

16 DR. GOLDSTEIN: For other drugs in
17 ot her areas, including asthma, scoring systens
18 or surrogate markers have not been accepted.

19 The hard markers are needed. FEV1, change in
20 bl ood pressure, survival, those things are
21 required. And therefore, when a drug conpany

22 designs a trial for a primary outcone vari abl e,

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



289

1 t hey use these hard primary outconme variables to
2 power their study design.

3 To then go back and say that

4 efficacy was really not denonstrated because
5 even though they nmet the primary outcone

6 vari abl e, the secondary outcone vari abl es

7 were really not all that significant and they
8 are now nore inportant than the primry

9 outcone variable, A doesn't seemfair

10 because you can't change the rules after the
11 gane i s over.

12 And B, the study wasn't designed

13 with those secondary outcone vartables as the
14 primary, so they really weren't powered to

15 show di fferences in those.

16 DR. GRAHAM Ri ght.

17 DR. GOLDSTEIN: | just wanted your
18 comment on that.

19 DR. GRAHAM  Well, everything that
20 you' ve said, | agree with, but what | would
21 point is the following: That there's a big
22 difference between efficacy and effectiveness,
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1 bet ween efficacy and benefit. W see that with

2 ot her drugs.

3 If I had a statin -- | mean, you

4 know, we're pushing to | ook at clinica

5 outcomes. If | lower your chol esterol |eve
6 but it doesn't translate into inproved

7 cardi ovascul ar survival, have | acconplished
8 anything? So there's a difference between

9 efficacy, which is the standard that FDA

10 uses, and benefit, which when you're tal king

11 about whether a drug should remain on the

12 mar ket or not, there you' re tal king about

13 benefits and risks. You're tal king about, at
14 the nost sinplistic |level, how many |ives do
15 | save, how many lives do | take.

16 And here, it's not changing the

17 rules. |It's saying an extraordinary

18 situation has arisen. W now know with high
19 certainty that LABAs increase asthm

20 nortality. Do the health benefits justify
21 that? 1Is it justifiable? Does it make sense

22 to pay $10,000 for a piece of glass or
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1 $10, 000 for a diamond? Now, you could say,

2 wel |, free choice, and everybody shoul d have

3 options and do what they can, but there are

4 certain exchanges that just aren't

5 reasonable. And | believe it's the role of

6 regul atory agencies to set a bar about what's
7 accept abl e.

8 But if people disagree, then what I
9 woul d say is you have to be very explicit

10 about what you're doing. And based on the
11 data we have here, that would nean saying
12 that for children, an increase in asthm
13 nortality of 43-fold is dom nated by the
14 health benefits that that drug confers to
15 children; and that a norality increase of

16 tenfold with Advair justifies what appears to

17 be small clinical benefits.

18 And if you're prepared to say that
19 and to enunciate it so that the world can see
20 and scratch their head and say does that make
21 sense to them then | can sit down because

22 then | don't have an argunment anynore. But
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1 where | woul d place the bal ance and the

2 exchange is nmuch | ower than 43-fold increased

3 death in children or tenfold increase with

4 Advair.

5 DR. GOLDSTEIN: | appreciate that.

6 Quickly, | just would conmment that because |

7 think the studies that we would ideally love to
8 see have not been done, that's why | asked

9 Dr. Lemanske earlier what would be the burden on
10 the patients if these drugs were renmnoved? And
11 specifically referring to children.

12 DR. GRAHAM Ri ght.

13 DR. GOLDSTEIN: It was-just a comment.
14 DR. GRAHAM Right. Well, if | can
15 respond to that question, | think for children,
16 since they're not deriving nmuch, if any,

17 clinical benefit, it's hard to imagi ne that

18 there would be a harmthat woul d occur as a

19 result of withdrawing the indication. |If
20 anything, we're going to have fewer asthm

21 deaths in children, which | would think is a

22 good t hi ng.
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In adults, | would argue the sane
thing. | would also argue that at the very
end of Dr. Lenmanske's presentation, where he
was presenting data on use of al buterol and
I CS, and suggesting that al buterol and ICS
may actually -- even if it's used as a rescue
t herapy, might actually be beneficial, that
it mght have prom se. The problemis
nobody' s conpared those therapies.

We know t hat al buterol, schedul ed
al buterol, is safer than Serevent. SNS tells
us that. And so the question in nmy mnd is,
is that the fact that we don't have those
studi es would nean that | would go to the
thing that, based on the conparisons, | ooks
to be safer, which would be al buterol and
i nhal ed corticosteroids.

And yes, there are going to be
i ndi vidual patients that are in control, that
are controlled by LABAs, but the question is
do you expose the entire popul ation to that

so that you can get the occasional patient

Beta Court Reporting

(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



294

1 t hat responds that way? Because we have no

2 way of identifying who's going to have that

3 m racul ous response to Advair, just as we

4 have no way or predicting who's going to end

5 up in the cenetery because of Advair.

6 DR. SWENSON: Dr. Kraner.

7 DR. KRAMER: This is not specifically

8 for David Graham but for the FDA in general.

9 |'d actually like a response from both the
10 Pul nonary and Drugs Division as well as the
11 O fice of Surveillance and Epi dem ol ogy.

12 l"d like to step up at a higher
13 | evel about what these three different

14 advi sory conm ttees are being asked to do
15 today. And |'ve been growing -- | was

16 concerned when | reviewed the material in
17 advance, and as the presentations have gone
18 on, |I've gotten increasingly concerned.

19 My understanding -- first of all,
20 we've got a disease that in itself is a very
21 serious disease. And | think at the end of
22 t hese two days, we've got patients and

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



295

1 practitioners waiting with bated breath for

2 what this group is going to do, which is why
3 ' masking this question this way.

4 As | understand it, fromas far

5 back as 2005, both the | abel and increasingly
6 gui del i nes have advi sed agai nst nonot her apy.

7 And in 2007, as | understand it, the

8 Pedi atric Advisory Commttee asked for a

9 foll ow-up update on the safety in children

10 and continued update on safety in general.

11 And yet nmy understandi ng of what

12 we' ve been presented and what's continuing to
13 be presented here is, first, a nmeta-analysis

14 that is heavily dom nated by the old data on

15 nonot herapy, and the quantitative estinates
16 heavily dom nated by the nonot herapy arns of
17 these trials.

18 And now, in the |ast presentation,
19 we' re having a philosophical debate about the
20 basis for approving drugs in this country in
21 t he context of three advisory conmttees

22 trying to decide on the proper treatnent for
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patients with asthma. And | think that this

is an inpossible task that you' re asking us
to do. And | just wonder how you coul d give
us sone gui dance.

I"d |ike FDA to be clear about what
new data are we being asked to | ook at that
wasn't present in 2007, that we're review ng
now. And what are -- you know, are we really
going to opine and decide different criteria
for basis of approval of drugs at this
neeti ng?

(Appl ause)

DR. JENKINS: Ckay. I1'1l be brave and
try to answer that. The issue that we
fundanmentally want this commttee to advise us
on today and tonmorrow is the question of do the
benefits of these products exceed their risk,
such that they should remain on the market? And
if so, how should those risks be nanaged to try
to maxi m ze benefit and m nim ze risk?

You say you have an inpossible

task. We have the same task, so we're asking
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1 you to give us advice. | think the main new
2 data that you have in front of you is the FDA
3 net a- anal ysis that Dr. Levenson presented

4 earlier. That's the main question we want

5 you to address.

6 We're not here to address comments
7 or concerns about the approval standard for

8 drugs. It's not only in the United States,

9 by the way. That's the way drugs are

10 approved around the worl d.

11 This should really focus on benefit
12 versus risk for LABAs and the LABA

13 conmbi nations. Do you think that-the

14 popul ati on benefits and the individual

15 patient benefits warrant keeping these

16 avai |l abl e given the known risk of serious

17 adverse reactions with these drugs?

18 DR. KRAMER: Then why didn't the FDA
19 present us with data to conme to bear with the
20 current guidelines on how asthma's treated?

21 DR. JENKINS: Well, | think you're

22 going to see sone of that in Dr. Chowdhury's

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

298

presentation, which is comng up next. So you
haven't see all of the presentations and you
obvi ously haven't seen the sponsors'
presentations either, because they probably have
sone viewpoints on this issue as well.

You know, one thing to keep in mnd
is that the analysis that you just saw is
probably true for any chronic synptomatic
t herapy that has a known serious risk. It's
probably true for NSAIDs, where you're
treating -- using themfor symptomrelief,
not di sease nodification. You're not
expecting to cure osteoarthritis by using an
NSAI D chronically, but you know they carry a
risk of -- serious risk of G bleeding and
even potential death. You can make this
construct for any of those.

Tyl enol, you could make the sane
construct for acetam nophen about the
benefits, and yet it's the nunber one cause
of drug-induced liver failure in the United

States every year
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1 So you've got to | ook at what are

2 the benefits in your mnd for the popul ation
3 as a whol e and individual patients? What are
4 the risks? Are those risks acceptable and

5 manageabl e? And if so, how should we do that
6 managenent ? That's the fundamental question
7 that we're asking the comrittee to opine on.
8 | mean, we don't have a | ot of

9 di sagreenent, | don't think, within the FDA
10 that the risk is real. The real question is,
11 you know, does the risk mean that these drugs
12 are unacceptable for marketing, or is that

13 ri sk acceptable in your mnd given the

14 benefits that are accrued to patients

15 i ndividually and collectively? And that's

16 what we'd |like to hear your opinion on.

17 You're hearing different opinions

18 fromwi thin the FDA. It's not surprising

19 that you're hearing different opinions. It's
20 a very conplex data set. To sone degree, it
21 is a philosophical question, as you said. So

22 hopeful |l y, that hel ps you understand what
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1 we're trying to achieve.

2 DR. SWENSON: Well, at this point, |
3 think it would be appropriate that we nove on

4 with Dr. Chowdhury's coments. And we will have
5 quite a bit nore tine tonorrow to discuss these
6 very inportant aspects.

7 DR. CHOWDHURY: Good afternoon. |

8 will be speaking about the risk-benefit

9 assessnent of |ong-acting beta agoni st
10 bronchodilators in the treatnment of asthma.
11 Before | start, | would like to

12 t hank menbers of ny division for the work

13 that |'m presenting. Particular-thanks to
14 our statistical team | eader, Dr. Chen Lee
15 (?). Thanks to the medical reviewers,

16 Dr. Seymour and Dr. Kalimsha, Dr. M chel,

17 Dr. Boskin, Peter Stowi ck (?), and others. |
18 al so thank Dr. Rosebrough and Dr. Jenkins of
19 the office for their oversight and support.
20 Here is the outline of the

21 presentation. 1'Il initially mke sone

22 i ntroductory comments, then tal k about risks
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1 of LABAs in adults and children, benefits of

2 these drugs in adults and children,

3 ri sk-benefit assessnent, and then |'1]|

4 reflect on some of the coments that you

5 heard from our OSE col | eagues. And finally,
6 make sonme concl udi ng remarks.

7 First, let ne go through sone

8 i ntroductory coments and then tal k about the
9 ri sks and then benefits. As you have heard
10 in the discussion just preceding ny talk, got
11 into that, that there were differing views on
12 managi ng risks frominhaled LABAs in the

13 treatnment of asthma. And the views that were
14 expressed by our OSE col | eagues and us in the
15 Di vi si on of Pul nonary and Allergy Drugs are
16 somewhat different on how to manage these

17 risks.

18 You have heard unani nous

19 recommendati on from our colleagues in the OSE
20 whi ch goes for w thdraw ng nmedication for all
21 | ong-acting beta agonists for patients bel ow
22 18 years of age and renoval of asthm
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1 i ndi cation and contraindicate its use as

2 si ngl e-i ngredi ent agents for all ages. 1In

3 ot her words, what will remain are comnbination
4 products only for managi ng asthma above the

5 age of 18. The rest will all go.

6 From our viewpoint, we think the

7 products containing |ong-acting beta agonists
8 shoul d continue to be in the market, and the

9 safety risk should be managed t hrough
10 | abeling. And sone of this |abeling and
11 ot her ways of managi ng ri sk has been

12 expounded by Dr. Seynour, which includes

13 various aspects such as: Labeling changes,
14 whi ch you have seen; nmedication guides;

15 directions for appropriate use; particularly
16 that | ong-acting beta agonists should be used
17 only as additional therapy for patients not
18 adequately controll ed on other asthma control
19 medi cati ons such as inhaled corticosteroids.
20 And I'd like to add that opposition
21 is consistent with major asthma treatnment

22 gui del i nes, such as those of the NAPP of NIH
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and al so the GENA (?), which is the G obal

Ast hma Treat ment Cui deli nes.

Now you have heard what asthnma is.
In the top bullet, | give some features of
asthma which is generally accepted, which
i ncludes shortness of breath, wheezing, chest
ti ght ness, cough, airflow obstruction, and,
of course, bronchial hyper-responsiveness and
underlying inflanmmation. As you can see,
many of these are synptons because of airflow
limtations that these patients have. A
| ong-acting beta agonist dilates airways and
relieving their synptons.

It was heard in the early
presentation that asthma is classified based
on | evel of synmptons, awakeni ngs,
short-acting beta agoni st use, and
interference with normal activity and | ung
function. And asthma is classified as
intermttent or persistent, and the
persi stent being mld, noderate, severe.

And as you have also heard in the
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1 norni ng, asthma is not a fixed di sease and
2 not exactly the sane disease in everybody.
3 And patients with asthma can nove down in
4 severity or nove up in severity. In other
5 words, the disease is very variable in
6 patients.
7 Now, what are the current treatnment
8 choi ces that we have for treating asthm?
9 Well, asthma treatments can be classified in
10 two categories: The quick relief
11 nmedi cati ons, which include short-acting
12 bronchodil ators for all practical purpose in
13 the U.S. -- this nmeans inhal ed
14 al buterol -- and (inaudible) corticosteroids.
15 For the very mld asthma, short-acting beta
16 agoni sts or inhaled albuterol is all the
17 patient may need.
18 The | ong-term control nedications
19 as classes are listed here. And let me go
20 t hrough these classes one by one so that you
21 under st and what the choices are. These are
22 i sted al phabetically.
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1 First, there are or soon will be
2 (i naudi bl e) inhaled cronones. These drugs

3 are propelled by CFCs and are to be phased

4 out because of CFC and these have not been

5 reformul ated with alternate propellants. The
6 drugs in this class were nedocrom | and

7 crom lin.

8 Then we have i mmunonodul at or that

9 we heard before. The trade nane is Xolair.

10 This drug is specifically for patients who

11 have got asthma with an allergic conponent,
12 specific levels of I1GE, nore directed for
13 nore severe patients, and have serious risk
14 The two warnings: Malignancy and

15 anaphyl axi s.

16 Third, we have heard about inhal ed
17 corticosteroids and heard a | ot about it.

18 Then there are liquid nodifiers. There are
19 practically two in the market: Montel ukast,
20 we have heard in the norning how effective
21 these are; and also zileuton. Zileuton can
22 cause liver injury. And the product | abel
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1 asks for periodic nonitoring of blood for its
2 saf e use.

3 Then, of course, we have

4 | ong-acting beta agonists, which we're

5 di scussing now. And then the nethyl xant hi nes

6 or theophylline, which we all know what the

7 safety profiles of these drugs are. For

8 t heophyl i ne one needs to do periodic bl ood
9 nonitoring to ensure safe use. Theophyllines
10 are quite narrow drug. And of course, we

11 have system c corticosteroids com ng under

12 both. And system c corticosteroids has their
13 wel | - known, well -characterized safety

14 profile, including nmetabolic effects. And

15 keep in mnd, inhaled corticosteroids, even
16 at high doses, can have system c effects.

17 So these are the drugs that we

18 have. For really all practical purpose, the
19 mai n drugs that currently are used by

20 patients with asthma are al buterol, inhaled
21 corticosteroids, and |ong-acting beta

22 agoni sts. These forms the main banquet for
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asthma treatnent today. What particularly
what we're tal king about is renmoval of this.

The renmoval of |ong-acting beta
agoni sts as a group, as recommended by our
col l eagues in the OSE, will force patients
who are not adequately controlled on ICS to
use other nedications. Since LABA are
synptomrelief nmedications effects that are
acutely noticeable by patients, patients are
likely use -- are likely to use inhaled
short-acting beta agonists or al buterol
chronically and perhaps at high doses, and
al so, burst of oral (inaudible) steroids.

As |I'Il discuss later, you wll
appreci ate that chronic hi gh-dose
short-acting beta agonist also has risk of
its own, which goes back to what the risk
with | ong-acting beta agonist is, which is
asthma-rel ated death. Oral and (i naudi bl e)
steroi ds have known risks that you're aware
of .

Now, asthma-rel ated death with
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short- acting beta agonists is not new.
There were sonme di scussions on this a couple
m nutes ago. It goes back over 50 years.
And here is a slide that | borrowed froma
publication, Lancet, showing simlar

wel | -descri bed popul ation-based ri sk, which
we heard about a m nute ago, with sonme of

t hese drugs.

The first that we saw was with
epi nephrine in 1940s and '50s in sone
countries. The countries in the slide are
New Zeal and, Engl and, and Wal es, and
Net herl ands -- the U.S. is not here -- and
there was an increase with asthma-rel ated
death that was thought to be linked to
epi nephri ne.

Second, in 1950s, we heard just a
comrent before about isoproterenol resulting
in increased death. The publications out
t here goi ng back about 50 years, which
descri bes this death. Then there was a

hi gh- dose fornul ati on of isoprotereno
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introduced to the market in sone countries,
resulting in quite high increase and, again,
popul ati on-based i ncrease in death.

Then finally, in these -- | would
poi nt out the well-described cases with
fenoterol and other short-acting beta
agonists. Initially, the risk was seen in
New Zeal and. And subsequently, the risk was
characterized in popul ati on-based studies
conducted in Saskat chewan, Canada. And in
this analysis the authors actually | ooked at
al buterol and concluded in the articles in
different journals on this that, -based on
exposure, it is possible, but al buterol at
hi gh doses can carry the sanme risk. And that
|l ed to the use of al buterol, which currently
we use today, which is nore of as-needed use
and not chronic high-dose use.

Now, going back to a question that
was posed early in the norning, what are the
mechani sms of asthma-rel ated death? The

short answer is we do not know.
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1 The couple of factors that we

2 shoul d consider or think about what we know.
3 First, there are some contributing factors.

4 Use of high-dose beta agoni st drugs can cause
5 problem And we saw that, as | showed in the
6 previous slide, with isoproterenol. It was

7 al so (inaudible) with a case with fenoterol.
8 And al so we have data fromrecently the case
9 with the | ong-acting beta agonist fornoterol.
10 Second, use of less selective drug
11 can contribute, and we have seen data with

12 i soproterenol and, again, fenoterol.

13 Now, there are also sone

14 hypot hesi zed nechani snms that can contri bute

15 to this. First, which we heard about

16 earlier, is reduction of protection agai nst
17 bronchoconstrictor stinmuli. |In other ways,
18 if patients are on these drugs, then the

19 responsi veness to a bronchoconstrictive agent
20 may be blunted. And this has been tested

21 with various agents and shown to be the case.

22 And agents included, the published articles
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1 on these, using nethylcholine, histam ne,

2 adenosi ne, exercise, cold air, allergen.

3 The other thing which we've al so
4 heard i s masking synptons of worsening

5 asthma. I n other ways, the patients taking
6 | ong-acting beta agonists can have asthma

7 wor seni ng, which they would not really

8 respond to and seek treatnent because with
9 the | ong-acting beta agoni st on board, the

10 synptons are controlled. And by the tine

11 t hey seek hel p, perhaps inflammtion is too
12 advanced.

13 Now, we have heard about

14 phenogenetic studies and things for the

15 future, but at this tinme, we do not have any
16 certain | ength of phenogenetic marker or

17 phenot ypi ¢ marker (inaudi ble) patients who

18 are at risk. And in nmy summary docunentation
19 for the briefing package |'ve listed some of
20 the studies which has tested for the

21 possibility of looking for a genetic link for

22 this asthma ri sk, and we do not have one.
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Now, nechanistically one can think
the mechani sm by which inhaled short-acting
bet a agoni sts and | ong-acting beta agonists
cause asthma-rel ated death are not known, but
maybe they're likely to be simlar because
t he basic action of both these drug cl asses
are the same. They're basically both
bronchodil ators and really do not have any
mar ket effect of inflammtion -- on
i nfl ammat i on.

Now, what are the risks of
| ong-acting beta agonists in adults? 1'll go
over the next couple of slides tal king about
adul ts and then come back and comment about
pedi atrics.

Of course, the main risk is
asthma-rel ated death, which we have been
tal ki ng about, and serious exacerbation. In
addition, there are other effects with these
drugs that are well-known and they're |isted
here. The systenmic effects which I'mlisting

on the slides are rare with inhaled drugs
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1 because the inhal ed doses are | ower than the
2 doses known to cause the system c effects.

3 And | ocal irritation of airways are al so seen
4 with this drug. So for today, for a nore

5 practical purpose, what we're tal king about

6 are asthma-rel ated death and serious asthm

7 exacer bati on.

8 Now |'Il go over sonme of the safety
9 data and safety findings with the two

10 | ong-acting beta agonists: Salnmeterol and

11 formoterol. For this section, 1'll go

12 t hrough nmy slides pretty quickly because nost

13 of this has been described earlier, and I"']
14 just make sonme comments which | may want to
15 make on these studies.

16 As we have heard, for sal neterol

17 there are two studies: SNS and the SMART

18 study. And we have seen the results of the
19 SNS study showi ng the death risk with the

20 risk of 3. And we have heard about the SMART
21 study design, which was a study conparing

22 sal neterol versus placebo. 1'Il not go into
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1 the design in this slide any further.
2 And we have heard about the conduct

3 of the study, the powering of the study. The

4 main point is that it was powered to rule out
5 three times increase in asthma death. The
6 number three comes essentially fromthe SNS

7 study. And the prinmary endpoint and the

8 i nportant endpoint of death is shown in this
9 slide. You also have this slide in ny

10 briefing docunent and has been presented

11 earlier, so I'll not go through the details
12 here. The main point, which we all know,

13 there were 13 deaths with Serevent versus 3
14 with placebo. And it seenmed to be nore in
15 African-Anericans. All the Caucasi ans had
16 the same risk with death.

17 Two of the slides quickly,

18 secondary endpoints on the death. The first
19 one was a question that we have addressed

20 al ready, whether inhaled corticosteroids

21 protects or not.

22 And here is the data broken down by
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1 use of inhaled corticosteroid at baseline

2 versus no, and the nunbers are here. And if
3 we really | ook at the African-Anericans, it

4 doesn't seemto be nuch different, three

5 versus one, four versus zero.

6 Anot her question came up in the

7 nor ni ng regardi ng the phases of the study

8 and, yes, it was done in tw phases. And the
9 first phase, which was in these four years,
10 patients were recruited primarily through

11 advertisements fromtheir essentially hone or
12 are patients and not necessarily through

13 physi ci an cont act .

14 In the second phase, to encourage
15 enrol Il ment, patients were actually

16 (i naudi bl e) through physician's office.

17 Patients comng in Phase Il were actually
18 seei ng physicians for the asthma control in
19 nost cases.

20 And as expected, the nunber of

21 events were high in the Phase I, where

22 patients would be comng in, if you would
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1 call it, fromthe wild. The nunbers were

2 different. The green is salneterol and the

3 yellow i s placebo. There were 10 versus 3

4 deat hs.

5 The second phase, which the

6 patients were under physicians' control, also
7 have events; nuch |less, and three events were
8 with sal neterol.

9 Now, | et me go over again very

10 quickly with the fornoterol studies. You' ve
11 seen the studies presented before. [1'Il go

12 through them pretty quickly.

13 As you' ve heard, there-were two

14 Phase |11 studies in patients 12 and above,
15 one Phase |1l study in patients 5 to 12, and
16 one Phase |V study, 16-week study duration,
17 in patients 12 years of age and older. [|'l]
18 show al |l those studies in one slide.

19 And here is the result. You have
20 the sanme slide in my briefing docunent. And
21 "1l not go through the nunbers here because
22 t he nunmbers have already been presented. The
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main point is there was serious asthma
exacerbations that were seen with fornoterol.
The nunbers were higher than al buterol and
t he placebo. And there seened to be a dose
orderi ng.

Now, | want to touch on, briefly,

about the conbination product, Synbicort

Phase I11 NDA study, and bring out one safety
finding fromthis -- these Phase IIl1l studies.
There are two Phase |11 studies that

supported approval of Synmbicort in the U S.:
Study 1 and 2 done in patient with noderate
to severe asthma and mld to noderate asthna.
The two co-primary endpoints, as you've
heard, are (inaudible) present, which was
based on FEV1. And patients who satisfied
predefi ned asthma worsening criteria were
required to be withdrawn. And I'I|l show
t hese patients were withdrawn and make sone
comrent here.

Here are the nunmber of patients and

percent ages who were withdrawn fromthese
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1 studi es because of asthma worsening. Again,
2 you have the slide in the briefing docunent.

3 But | want to highlight here that these, of

4 course, are efficacy paraneters and al so they
5 can be used as safety paraneters.

6 On the safety side, if you | ook at
7 the studies -- for example, study 1 -- there
8 are nore patients on fornoterol alone who

9 have wi t hdrawn due to decrease in FEV1, peak
10 flow, and clinical exacerbation. The nunbers
11 conpare to placebo. The point here is that
12 these are very effective bronchodil ator

13 drugs, but also a small percentage of

14 patients have worsening of their asthm with

15 this drug, and this is what we're talking

16 about. It cones out in nultiple studies,
17 including in these studies.
18 Now, let me just briefly conmment on

19 the inhaled LABAs risk in children. For ages

20 12 and above, it's the same as ol der children
21 and adults because the safety studies were
22 conducted in this age group. For children 4
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1 to 11, as we heard before, there are no |arge
2 safety studies and Phase Ill studies did not
3 show any asthma death. Ages below four is

4 not rel evant because the drug is not approved
5 at this age group.

6 Now, keep in mnd for these drugs

7 there actually were studies done in 4- to

8 11-year-old children, for exanple, with

9 Serevent, Advair, Foradil. Each have studies
10 with children in this age group, ranging in

11 number between 200 to approxi mately 500
12 patients.
13 Anot her commrent about the risk in

14 children: Products containing inhaled LABA

15 for now carry the sanme | abeling warning

16 irrespective of age with the conclusion that

17 asthma-rel ated death seen in studies

18 conducted in adults and adol escents, in

19 patients 12 years of age and ol der, apply to

20 patients below 4 years of age. Therefore, we
21 have taken a conservative view.

22 A coupl e of points here. Based on
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1 the control trials, the avail able data do not

2 suggest that the safety risk with | ong-acting

3 beta agonists is higher in children four

4 years of age and older. And we also need to
5 consi der that patients four years of age and
6 ol der as they conpare to adults, as far as

7 the disease is concerned, the disease is the
8 sanme. Asthma, the pathophysiology also is

9 t he sane.

10 The target of the beta agonists,
11 the beta receptors, function sinmlarly.

12 Therefore, the response to |long-acting beta
13 agoni sts is expected to be the sane.

14 Now, our OSE col | eagues concl uded

15 the safety risk is higher in children. This

16 conclusion is not based on death, but on

17 hospitalization. And I'll comment further on
18 that conclusion later in my presentation.

19 You have, again, seen this slide

20 before, which is a risk interpretation. And
21 the point that | want to nmake here is the

22 risk in a popul ati on basis, based on the
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SMART study, is 8 per 10,000 over 28 weeks.

And we are to keep in mnd that for the SMART
this perhaps is the worst-case scenario. The
LABA in the study was used, in many cases,

wi t hout controller nedications. Tinme has
noved. Managenent has noved. The treatnent
of asthma has noved.

Inreal life, long-acting beta
agoni sts nostly, as we'll see in slides, are
used by controller nedications such as
i nhal ed corticosteroids. And the question
canme up how does this risk really translate
into asthma nortality in the US: on a
popul ati on basis? And you've seen before by
presenting the popul ation data with sone
ot her short-acting beta agonists drugs.

For the long-acting beta agoni st
drug, as we see now, it doesn't seemto have
translated to increased nortality.

Here's the nortality shown over
age, over years, rate, and nunber. And if we

| ook at -- approximately late '90s, it has
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1 changed. And this is the ICD-9 to code -- to

2 10 code change. And of course, there was a
3 decrease here. But all the ICD 10 code it
4 seens to continue the gradual decline. And
5 this is in spite introductions of the drugs
6 that we're tal king about here today.

7 | nhal ation aerosol in 1994. Two
8 years later, the Diskus fornulation. A

9 coupl e of years later, Advair Diskus,

10 i nhal ati on aerosol, and lately Synbicort.
11 And the use of these drugs also per volune is
12 i ncreasing as you've seen in sone slides

13 bef ore.

14 Now, what are the benefits of LABA
15 in adults? [1'll go through this pretty

16 qui ckly, and you've heard this before. LABAs
17 were approved for use in asthma, EIB or

18 exerci se-i nduced bronchospasm and COPD. And

19 sone of them as you heard before, of course
20 increases quality of life, specifically the
21 ones which are conbi nati on products

22 cont ai ni ng LABA and i nhal ed corticosteroids.
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The reason | bring up quality of life,
because we've heard a | ot of discussions
around it and to keep in mnd the AQLQ for an
instrunent to be used in trials was really
not validated up until late '90s and old
trials do not have nmuch AQLQ data. And al so
to keep in mind that AQLQ itself was
val i dat ed based on FEV1 neasure and

(i naudi bl e) chall enge, which is also based on
FEV1. So sonme was circular

The benefits of LABA in children
for ages 12 and above we concluded it is the
sane as ol der children and not necessarily
any worse. And there are studies 4 to 11
showi ng efficacy, and ages below 4 is not
rel evant.

And again, for -- sane as on the
safety side, on the benefit aspect of it, the
sane logic that | applied for the safety
applies here. The disease being the sane,
the target being the same, the response being

the sanme. So there shouldn't be really nmuch
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1 reason to believe that efficacy will be
2 substantially different. Nevertheless, in
3 children studi es were done and shown

4 efficacy.

5 As far as conmbi nati on product goes,
6 we have heard before the conbinations are

7 conbi nati ons of convenience. So they did not
8 necessarily require the sanme | evel of study
9 to show efficacy of the conbination product.
10 The point here is does the conbination give
11 the same two active ingredients? And it is
12 true for Advair the nunmber of studies are

13 limted. But again, they're based on

14 mul tiple studies done with the

15 si ngl e-i ngredi ent products in children.

16 For exanple, in Advair, in children
17 there was one study primarily for safety,

18 whi ch al so showed efficacy, but this was

19 built upon nultiple studies. For exanple,

20 with fluticasone, there are three studies

21 with Flovent Diskus in patients 4 to 11,

22 i nvol vi ng approxi mately a thousand patients.
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1 There was one study with Flovent (inaudible)
2 i nvol vi ng about 250 children. There was al so
3 anot her study involving over 200 patients

4 with Flovent inhalation aerosols. There are
5 also simlar studies with salmeterol. So,

6 therefore, the point I'mmking is the

7 conbi nati on Advair has nultiple studies with

8 single ingredients, which supports the

9 approval and the conbination is built on

10 those studi es.

11 Now, on the benefits, just to

12 summari ze then, LABAs are effective for

13 asthma in terns of inmprovenent in FEV1, peak
14 flow, rescue al buterol use, synptom control
15 noct ur nal awakeni ngs, and others. And you
16 have seen a summary of the studies presented

17 by Dr. Sally Seynmour and others. In
18 addi tion, you have seen many of the studies

19 whi ch have been done in the public domain by

20 ei ther public funding or private funding that
21 has been summari zed Dr. Lemanske before. And
22 "' mnam ng sone of the major studies here
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1 t hat includes conbination products, including
2 fornmoterol and budesoni de, sal neterol and

3 (i naudi bl e), salneterol and fluticasone. And
4 these all show the benefit of these

5 conbi nati on products over single ingredients.
6 And | would like to use one study

7 which is a widely quoted study conducted over
8 mul ti ple years.

9 And this is a GSK-funded study

10 whi ch showed the contribution of conbination

11 product over inhaled corticosteroid. And the
12 next three slides I'Il walk through the study

13 to make the point.
14 The goal study invol ved

15 approxi mately 3,400 patients, ages 12 through

16 80, group, nultinational. And it conpared
17 step-wi se increase of doses of fluticasone or
18 fluticasone plus sal neterol in achieving

19 asthma control. And the asthma control here,

20 whi ch | show based on daytine synptons,
21 rescue drug use, norning peak flow, nocturna

22 awakeni ngs, exacerbations, energency visits,
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and treatnment of adverse event, these cone
out fromthe (inaudible) docunent. So these
are combi nations of asthma control.

The design was somewhat
conplicated. The patient were broken up into
stratus 1, 2, and 3, based on the severity, 3
bei ng nore severe. And patients entered into
phases of trials, which is called Phase |I and
Phase Il. And the aimfor these phases was
to stabilize patients on a dose of
fluticasone or a conbi nati on product and
achieve control. |[If control was achieved,
mai ntain that. |If not, increase the dose of
the steroid conplenment and go up on that.
It's basically the way asthnma i s managed and
this allows conparison of fluticasone and
sal meterol versus fluticasone in different
| evel s of asthma severity.

Here is a summary slide. On the
| eft-hand side, |I'm show ng patients
achieving well-controlled; on the right-hand

side, patients achieving totally controll ed.

Beta Court Reporting

(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



328

1 Wt hout going into the details you can see

2 that there was nore patients or there was

3 nore control achieved by the conbination

4 product over fluticasone. And this is not

5 based on FEV1, the base on asthma control,

6 which | defined earlier. And the nunbers are
7 ri ght here across the strata. And the sicker
8 the patients, there's nore inprovenent.

9 And al so note that totally

10 controlled asthma, which we tried to achieve
11 was not really achieved in about half of the
12 patients. So we have good drugs, but not

13 necessarily that get us there. And now we're
14 tal ki ng about renoving sal neterol and

15 fornmoterol fromthese choi ces.

16 Now |'Il talk about the

17 ri sk/ benefit assessment and then come back

18 and comment on sonme of the OSE comments here.
19 On the risk side, the main risk, of
20 course, is asthm-related death. On the
21 benefit side, it is that nost patients derive
22 synptomatic benefit in the form of various
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control neasures that we have tal ked about
this norning. The main thing is howto
bal ance this risk against the benefit.

Patients, health care providers,
and soci ety have accepted serious adverse
reactions and even death in a small nunber of
patients for synptomcontrol in a |arge
number of patients. And just a couple of
m nutes ago, we have heard two exanpl es:
Acet am nophen and NSAI Ds.

These control -- these drugs
provi de synptom control, m nor aches, and
ai l ments, but have serious adverse reactions.
So our view fromthe division side is that
the safety risk of |ong-acting beta agonists
can be managed through | abeling to inform
health care providers and patients of the
ri sk and thereby directing use of these drugs
to the appropriate patient population. And
our position is consistent with the
recommendati on fromthe July 2005 Advi sory

Commttee neeting. And as | said earlier,
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1 al so consistent with the U. S. asthm
2 gui delines from NIH and al so the gl obal

3 gui del i nes, the GENA docunent.

4 Now, let's think through sone of

5 t he consequences of renoval of asthma

6 i ndication for long-acting beta agonists. It
7 will reduce choice (inaudible) unable to

8 control patients' asthma on ICS alone. The
9 drugs are listed here, and |I've nmentioned the
10 limtations of these drugs earlier.

11 Since LABAs are synptomreli ef

12 medi cations, effects that are acute and

13 noti ceabl e by patients, patients-w || npst

14 i kely use short-acting beta agonists

15 chronically and at high doses and oral

16 steroids with or w thout theophylline. This

17 will shift and push back the asthma treatnment
18 and asthma care to where it was about 20

19 years ago. This shift will not reduce

20 nortality, but may increase it. As we know,
21 short-acting beta agonists itself may have
22 risk of asthma-related death. And oral and
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(i naudi bl e) steroids have known safety risks.
Theophyl line is a narrow therapeutic index
drug.
Now, another concern will be
i nappropriate use of |long-acting beta
agonists in patients with asthma. You need
to keep in mnd | ong-acting beta agonists are
al so proved for (inaudible) to the
bronchospasm and for COPD. Therefore, health
care providers and patients will have access
to the nmedications and these can conti nue,
al though off-1abel use. And we have seen
OSE' s presentation comrenting about the
| abel ing and how effective it can be. And
al so keep in mnd with the renoval of the
asthma indication specific recomendation
regardi ng appropriate safe use of LABAs in
asthma will also be renmoved fromthe | abel.
We have often heard about the
possibility of renoval of asthma indication
for single-ingredient LABAs in favor of the

conbi nati on products. Again, it would reduce

331
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1 choi ce, choice for inhaled corticosteroids.

2 Because what we'll have now are the two

3 corticosteroids: Fluticasone and budesoni de,
4 whi ch are avail abl e as conbi nati on products.
5 And also, it will preclude conbinati on use of
6 i nhal ed LABAs with other |ong-term control

7 medi cati ons other than corticosteroids. And,
8 of course, we have heard about that there's
9 no data that such combination can nmtigate

10 the risk.

11 Now | et nme nmove on and reflect on
12 some of the comments that we have heard from
13 our coll eagues earlier in the session. Now,
14 a couple of brief points about |imtations of
15 net a- anal ysis, and what |'m comrenting here
16 is for any neta-analysis be it for safety, be
17 it for efficacy.

18 First of all, when neta-anal yses

19 are done they're very, very useful to

20 overcone the problem of reduced surgical

21 power in studies with some small sanple sizes
22 by pooling simlar studies in appropriate,
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1 orderly way. A weakness in nmeta- analysis is

2 that any source of bias in the various

3 original studies is carried forward. And one

4 has to be very careful about the critical

5 i ssues and | ack of control of these can |ead

6 to bias. For exanmple, how and what studies

7 were selected, their heterogeneity in the

8 results, conduct design of the studies,

9 patient popul ations are all information that
10 one needs is available and was an appropriate
11 anal ysi s perfornmed.

12 And generally, a large, controll ed,
13 randoni zed clinical study is the gold

14 standard of obtaining information of a

15 specific question. And with | ong-acting beta
16 agoni sts, we have the luxury of having two

17 such studi es.

18 But for rare events, the sane

19 points that | made earlier applies, and even

20 can get magnified because they' re even so

21 small. And for rare events neta-anal ysis can
22 actually becone inportant because of |ower
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1 signals and | ower sanple sizes. But for

2 these rare events, conclusions should be

3 based on endpoints, and these require a good
4 under st andi ng of all potential bias

5 i ntroduced in nmeta-anal ysis.

6 Now, let me talk about a few points
7 about the FDA neta-analysis. |'mjust using

8 the term OSE up here just to point out, but

9 this is actually FDA neta-anal ysis conducted
10 by our Office of Biostatistics. One point is
11 t hat patient dropout is inportant and can
12 confirmresults. Differential dropout in
13 pl acebo arm or | ess effected treatnent arns
14 conpared to nore effected treatnent arnms my
15 result in patients staying |longer in the
16 active treatnment armor nore effected
17 treatment arm and, therefore, provide nore
18 adverse events of interest.

19 An example, if you |l ook at the

20 SMART trial, the nunmber of dropouts in the
21 pl acebo arm was 535 patients conpared to 434

22 in the salneterol arm a difference of
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1 approxi mately 100.

2 As for the conparators, no LABA

3 whi ch has been used as a conparator in the

4 FDA neta-analysis is informative, but, again,
5 has sone linmtations. It depends what

6 gquestion one is answering -- is asking. For

7 exanmple, to understand if LABA risk is

8 mtigated by inhaled corticosteroid, the

9 ri ght comparator armis |ICS plus LABA versus
10 LABA.

11 The fact that nmany studies were

12 desi gned to address objective neta-anal ysis

13 is not an issue of nmeta-analysis-in general.

14 The inportant point is whether data is ready

15 for anal ysis.

16 Two of the points to keep in m nd
17 is whether the risk difference is constant or
18 vari abl e over tinme, and thus -- this -- and
19 how this effects the selection of studies

20 based on 30-day ration as a cutoff. We have

21 seen the cutoff used in the FDA

22 nmet a- anal ysi s.
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1 Anot her point to keep in mnd, is
2 it reasonable to exclude doses of drugs

3 hi gher than | abel ed dose, which has been done

4 in some neta-analysis? |It's genera
5 know edge that safety risk is generally
6 dose-related with higher dose giving nore

7 safety findings.

8 Now I'l1 conmment on neta-anal ysis
9 for asthma-rel ated death. And the question
10 is really, what is the role of neta-analysis

11 when | arge control studies are avail abl e?

12 And they are. Risk can be diluted by

13 inclusion of studies with Iimted duration of
14 exposure at a low, even rate. Heterogeneity
15 of patients, such as ml|der patients or

16 patients on adequately controller drugs on
17 board, we have low risk and can dilute the

18 findings. And, of course, the non-LABA as a

19 conpar at or woul d have the sane effect.

20 Now, hospitalization is a very

21 i nportant consideration for asthma and is a
22 maj or cause of asthma nmorbidity. The FDA
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1 net a- anal ysis did a renmarkable job to get

2 data on this inportant endpoint. There are

3 sone points that you need to keep in mnd as
4 you review the hospitalization data in the

5 FDA net a- anal ysis and ot her neta-anal ysis and
6 see how informative these are.

7 The general expectation is that the
8 asthma-rel ated hospitalization will track

9 with asthma-rel ated death and intubation, if
10 one is to believe that these are spectrum of

11 LABA risk. In the FDA neta-analysis, this

12 did not track. And all potential biases

13 shoul d be controlled, and we tal ked about the
14 bi ases earlier.

15 And one inportant point is that the
16 underlying cause of the hospitalization, as
17 much as possi ble, should be obtained because
18 it is very informative. Because the nunber
19 of hospitalization events w thout accounting
20 for the underlying cause of hospitalization
21 does not provide a conplete picture of the

22 risk.
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Now, you have seen part of this
slide before at |least twice. And what |'m
showi ng here is the FDA neta-analysis, the
primary endpoint stratified by age, the risk
di fference, and (i naudi ble) per thousand
subj ects, LABA versus no LABA. You have seen
this before, which is a conposite endpoint
showi ng that the risk is high in the younger
patients. You' ve also see and heard before
that the risk is driven primarily by
hospitalization. And there are sone
limtations in the hospitalization data which
has commented -- which | commented to
earlier.

For asthma death or asthma death
and intubation, the FDA neta-analysis indeed
does dilute the death signal seen in SMART
The asthma death risk difference in SMART is
about .8 per 1,000. Overall risk death
difference in this neta-analysis is
approximately half of that. The overal

death difference of -- in patients were
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1 | argely seen in patients 18 to 65 years of

2 age and virtually not seen in younger

3 patients.

4 In the sanme FDA net a-anal ysi s

5 Synbi cort seened to have the worst risk of

6 all products, even worse than the single

7 i ngredi ent fornmoterol or Foradil here. This
8 finding goes agai nst other observation that
9 the risk of asthma death and other related
10 outconmes are seen nore in patients with

11 si ngl e-i ngredi ent LABA products conpared to

12 patients on LABA plus |ICS.

13 The two other points |-would |ike
14 to briefly make is in this slide. One, one
15 needs to consi der what patients are included
16 under conbi nati on products Advair and

17 Synbicort. To get a conplete risk

18 assessnent, patients treated with fixed-dose
19 conbi nati on products, as well as patients

20 recei ving both individual conmponents

21 contained in those fixed-dose products,

22 shoul d be included under the conbination
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1 product groups. Because the risk to patients
2 is the sane, whether they receive Advair

3 Di skus as a single product or they receive

4 Advair Diskus plus the steroid fornul ation.

5 Second point, the number of

6 patients in this analysis and sonme of the

7 publ i shed nmeta-anal ysis are different and we
8 have seen sone expl anati on before. And you

9 need to understand to make sure that there's
10 no potential bias introduced in selection or
11 excl usi on of studies.

12 In the FDA neta-anal ysis the nunber
13 of patients in the two fornoterol-containing
14 products are very | ow conpared to sone

15 publ i shed meta-anal ysis. To (inaudible)

16 conplete risk assessnment study using al

17 rel evant products, either marketed in the

18 U.S. or internationally, should ideally be
19 included. And | believe the product Oxis, a

20 Tur buhal er, which is a (inaudible)
21 formul ation of formoterol, which contri buted

22 about 8,000 patients, were not included.
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1 The final couple of slides here,

2 t he unani nous OSE recomendati on that you

3 have heard before needs to be considered

4 carefully in light of all existing data. As
5 | discussed before, it is sort of

6 guesti onabl e whether there's conclusive data
7 t hat shows |ong-acting beta agoni sts bel ow

8 patients 18 years of age are nore riskier

9 W t hdrawal of drugs or contraindication of
10 drugs are serious recomendations. Wth

11 wi t hdrawal , these drugs will not be avail able
12 for patients. And contraindication would

13 nmean that these drugs shoul d not:be used

14 because the risk of use clearly outweigh any
15 possi bl e benefit. It sinply neans do not use
16 the drug, there's no benefit that can

17 overcone the risk. And the consequences of
18 renmoval you've heard before.

19 Briefly, sone reflections on sone
20 OSE comments which you heard before and al so
21 in the briefing documents. One question is

22 whi ch benefit m ght outweigh the risk?
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1 Again, this is a judgnent call and we are

2 asking you to opine on that. Again, the

3 benefit is in larger nunber of patients who
4 take these drugs. The risk is real and the
5 numbers you have seen before.

6 And you have seen comments t hat

7 LABA are nmore risky and |less effective in

8 patients bel ow 18 years of age conpared to

9 ol der patients. And this is nmainly driven by
10 hospi talizati on. And concl usions and

11 recommendat i ons based on hospitalization from
12 nmet a- anal ysi s has many problens, as |

13 di scussed earlier.

14 On the efficacy side, | would Ilike
15 to coment that paucity of evidence does not
16 mean that the drug is less effective. And,
17 in fact, they have data down to four years of
18 age that shows simlar efficacy profile

19 across ages.
20 And one point is that |ong-acting
21 beta agoni sts and short-acting beta agonists
22 are not necessarily fully interchangeabl e.
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1 These are drugs that belongs to different

2 classes. And in the current asthma treatnent
3 paradigmfalls into categories: Short-acting
4 pain reliever drugs for as-needed use;

5 | ong-acting pain controller drugs, although

6 the science in the future going forward may

7 change. And perhaps sone of the changes may
8 come fromthe discussion here.

9 I"d like to reflect on the two

10 | arge remai ni ng questions that our coll eagues
11 in the OSE poses in the briefing docunment.

12 And the questions are, which we have heard

13 before: How does the safety and-efficacy of
14 short-acting beta agonists plus ICS conpare
15 with safety and efficacy of |ong-acting beta

16 agoni sts plus ICS?
17 Again, as | said earlier, this goes
18 somewhat different than the current paradi gm

19 of asthma treatnent and APB and GENA, which

20 recommends al buterol to be (inaudible)
21 as- needed basi s.
22 And the second question which |
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think is quite inportant is, does concomtant
ICS use mtigate the LABA risk in other
patients? Qur coll eagues have proposed | arge
safety studies of Advair and Synbicort to
answer these two questions. And the proposed
conparators are short-acting beta agoni st
plus ICS as a control arm 1CS as a control
arm

As one | ooks into this proposed
study, there are a couple of thoughts that
cone to mnd. Short-acting beta agonist plus
ICS is not necessarily the standard of care.
And it raises the question of using
short-acting beta agonists chronically,
perhaps on top of it using short-acting beta
agoni sts on an as-needed basis for patients
who are not adequately controll ed.

Second, if short-acting beta
agonist is found to be safer than | ow acting
beta agonist it will be very hard to imagine
conbi nati on products containing al buterol

with formoterol -- with, sorry, fluticasone

Beta Court Reporting

(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

345

or budesoni de, which are the steroids in
Advair and Synbicort. Because the dose and
frequency of al buterol is four tines a day,
whereas the steroids are four tines a day.
So we'll not really have (inaudible) with

t hese specific steroids.

And anot her point is that the
second question, which is a rather inportant
guestion, is not going to be addressed by
this design because of appropriate control in
the LABA armis mssing. Based on NI PP and
GENA gui del i nes and product | abels for these
| ong-acting beta agonists, it is-unlikely
that a large study with single-ingredient,
| ong-acting beta agonists with nortality or
ot her serious safety endpoint is actually
even visible.

Some concluding remarks with the

last two slides. Risk with |ong-acting beta

agonists is real. Their nortality, serious
risk. It happens in a number of patients,
one can call it small, but the nunbers are
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1 all there. The worst-case scenario is from

2 t he SMART study and SNS st udy.

3 The benefit, which is, again, real,
4 IS in nost patients. One way to vanish is to
5 accept the risk and manage the risk by

6 appropriate | abeling, including dose warning,
7 nmedi cati on guide, informpatients and

8 practitioners how to safely use this drug,

9 and to | abel the drug for appropriate and

10 saf e use.

11 And finally, for our position has
12 been that for patients four years of age and

13 ol der LABAs should be used in patients not

14 adequately controll ed on other

15 ast hma-control l er nedications; e.g., lowto
16 medi um dose I CS, or whose di sease severity

17 clearly warrants initiation of treatment with
18 two mai ntenance therapies. Long-acting beta
19 agoni sts should not be used in patients whose
20 asthma can be managed by the ICS alone with
21 occasi onal use of inhaled short-acting beta
22 agoni sts. For patients |ess than four years
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1 of age, this is not approved.

2 Thank you very nuch.

3 DR. SWENSON: At this tinme, since we
4 are behind schedule, we're going to shorten the
5 schedul ed break to ten mnutes, and 1'd like

6 everyone back then to resunme in ten m nutes.

7 That will be 3:50.

8 (Recess)

9 DR. SVENSON: We'll begin this |ast
10 portion of the nmeeting today with a first

11 overvi ew of Asthma Guidelines in the Diagnosis

12 and Managenent, by Stuart Stol off.

13 Dr. Stol of f?

14 DR. STOLOFF: Good afternoon. |'m Dr
15 Stuart Stoloff. I'ma famly physician from
16 Carson City, Nevada. | have practiced as a

17 fam |y physician, as a solo physician, for over
18 30 years. During that time, | have provided
19 care, and continue to provide care, daily for
20 infants, children, adults, pregnant wonen, and
21 people that | put in the "ol der age group”;

22 ot her people put themin the geriatric age
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1 group.

2 For the past 15 years, | have al so
3 been a nenber of the expert nedical panel for
4 the Guidelines for the Diagnosis and

5 Managenent of Asthma, of which sone of ny

6 ot her col |l eagues are in the roomat the

7 present time.

8 Because of this special interest,
9 it has allowed me to increase ny practice in

10 this field, and I presently have over 2,000

11 infants, adults, pregnant wonen and ol der

12 individuals in nmy practice with that disease.
13 So it's ny pleasure to have an opportunity
14 today to extend the coments that

15 Dr. Lemanske started with, provide sone other
16 information. And | appreciate the

17 opportunity.

18 What this next slide shows you is

19 the United States, and what's going on on a

20 daily basis in the United States. Asthma is
21 not only conmmon, it's a chronic disease, and

22 when you | ook at it, about 5,000 people every
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1 day end up in the energency roomin this

2 country.

3 Additionally, 63,000 people m ss

4 work or mss school. And in fact, asthma is
5 t he number one reason why children m ss

6 school in the United States. Additionally,
7 ten people a day die in the United States.
8 So the death rate is not 5,000, the death
9 rate is not 4,000, the death rate is

10 somewher e between 3,400 and 3,600 in the

11 Uni ted St ates.

12 So what is this disease? Well

13 this is a picture diagramyou can | ook at,

14 and the nunber one thing that you see is it
15 is a bronchoconstriction. Now, for those of
16 you not in medicine, what I'd |like you to

17 think of is a hose, and the outside of the

18 hose has got a smpoth area but you don't have
19 a nozzle to turn off that hose, so what you

20 do is you clanp it down with your hand. That
21 is bronchoconstriction.

22 At the sane tinme, unfortunately,
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one of your kids got dirt and pebbles inside
that hose, and that's inflammtion. And
t hese two conponents, this snmooth nuscle
dysfunction, conmbined with the inflanmti on,
can and do occur concurrently in asthma. And
that's asthma. That's the pat hophysi ol ogy.
So we have the guidelines. Well,
the guidelines are actually a devel opnent al
process. The first guideline was in 1991,
and in August 2007, as you heard, we rel eased
the third expert panel report, which utilized
a strictly evidenced-based approach to care.
It is a group of which I'm part of, and other
menbers here are of -- 18 experts, and we
wor ked for 3-1/2 years, and what we revi ewed
when we started was over 15,000 articles with
over 2,100 full text reviews and
approxi mately 80 percent -- sonewhere between
50 and 80 percent | ooked at specifically
t her apeuti cs, pharnmaco-therapy.
Now, we have evolved fromthat

first version in 1991 that was a
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1 consensus- based, to an evi dence-based

2 process. We have recogni zed that this

3 di sease i s heterogeneous.

4 It involves, as | stated, both

5 airway inflammation and a dysfunction of the
6 snmoot h nmuscl e that surrounds the outer

7 airway. We do make our therapeutic decisions
8 based upon how this airway inflamuation and

9 smoot h nmuscl e dysfunction play out and affect
10 the patient. It is no |longer a disease

11 driven by severity; it is a disease for which
12 it is driven by control.

13 And really, that should nmake sense
14 to everyone in this room \Wen we think

15 about high bl ood pressure, when we think
16 about di abetes, when we think about

17 hyperli pidenm a, what are we really thinking

18 about is what does it take to gain and

19 mai ntain control. And these are chronic

20 di seases, and asthma is a chronic disease.
21 That's how we should | ook at this disease of
22 ast hma.
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1 Now, as part of that, as for other
2 chroni c diseases, education by the clinician,
3 and engagenent of the patient with this

4 education, is inperative. This therapeutic
5 relati onship of the patient, the physician,
6 and the famly is a key conmponent, and it is
7 a strong conponent in our guideline.

8 So where are we? Well, this is a
9 pi cture that was just shown to you, but [|'ve
10 added sonme to this. This is the | atest

11 nortality data in the United States, and as
12 you can see, the nortality incidence is

13 di m ni shing. The height of it was

14 approxi mately 1995, 1996. Wth the

15 i ntroduction of |ong-acting bronchodil ators
16 in approxi mately 1994, we have seen a change.
17 Is this change entirely due to a

18 drug? No. The inprovenent is due to, one,
19 education; two, a better understandi ng of the
20 di sease; and additionally, the inprovenents
21 in the nedications that we utilize.

22 Educational efforts of the National Heart,
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1 Lung, and Bl ood Institute, coordinated by the
2 Nat i onal Asthma Education and Prevention

3 Program have facilitated both the

4 devel opnent of the guidelines as well as the
5 di ssem nation of these guidelines.

6 Now, despite all these efforts, we
7 still have approximately 10 people a day in

8 this country dying from ast hma.

9 So here are the definitions, and

10 Dr. Lemanske put themup for you. We think

11 of severity as the intrinsic state of the

12 di sease, and we define severity actually |ike
13 a runner who's in the starting block at the
14 start of a race. Before the gun goes off,

15 that's severity. The m nute he takes or she
16 takes that first step, all we are interested
17 in is gaining and maintaining control to neet
18 our goal, the goal devised by the patient and
19 the clinician, the physician.

20 We define severity nost easily in
21 pati ents who have a di agnosis of persistent
22 asthma but are not on a controller therapy.
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1 Control is defined by |ooking at the two

2 domains: that is inpairment and risk. And

3 that is the key, |ooking at the present

4 i mpai rment and risk for the future. The

5 deci sions that we make, both

6 pharmacol ogically as well as other

7 t herapeuti c decisions, are based upon gaining
8 and mai ntaining control, the same way we do

9 in the other chronic diseases, as |

10 di scussed.

11 So what is the goal of therapy?

12 Well, the goal is really gaining and
13 mai nt ai ning control of the disease. It's

14 established during a patient/physician

15 di al ogue. For any patient, regardl ess of the
16 severity of the disease, we are al ways

17 | ooki ng at both decreasing inpairnent and

18 risk.

19 VWhat's i npairnment? Well,

20 i npairnent is the daytine synptons, the

21 ni ghttime synptons, the use of quick relief
22 i nhal ers, and nost inportantly, quality of
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life for the patient.

We want, and our patients want, to
be able to sleep, to work, and to play to
their full capability. |In addition, we want
patients to have near normal or preferably
normal |ung function. At the same tinme, we
| ook at risk. W want to reduce risk. Risk
is an asthma exacerbation. W define an
exacerbation in our docunent as an emergency
roomvisit, a hospitalization, and use of
oral corticosteroids. That's exacerbation.
And regardl ess of the severity, we are al ways
stating that the goals of therapy are the
same -- a well-controlled individual

So to help you with this, |I'm going
to tell you about a patient of mne. This is
CJ. 1've been taking care of himfor quite
sonme time. He's nine years old and he was
given a diagnosis of asthma at approxi mately
age two in another practice. He has synptons
during the viral season, which is actually

ri ght now. \When he plays, and we'll talk
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about this further, he has sonme difficulties
especially when he's tried to play soccer.
In addition, he is atopic with nmultiple

al l ergies.

He came to nme on a | ow dose inhal ed
corticosteroid, which is and was the
appropriate therapy. He had al so received
quick relief medications. Wat | found out,
however, on further questioning, was that he
was having to use his quick relief
medi cations unrelated to exercise three to
four tinmes a week. He had received two
bursts of oral corticosteroids each for seven
days in the past year, and he had to m ss
five days of school because of asthma
attacks, as he called them

He |l oved to play soccer; he could
not play soccer anynmore. He really wanted to
pl ay on the soccer team but in fact when he
could play, the only position he could
play -- goalie. Now, he had relatively

normal |ung function, as you can see in the
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1 bottom an FEV1 of 88 percent predicted.

2 So CJ canme in on this therapy, and
3 once you're on a controller therapy, we

4 assess control rather than severity to

5 determ ne treatnment, and what you see here

6 are the two domains -- the domains of

7 i npai rnent and risk in his age group for

8 assessing control. And if you renmenber, CJ

9 was using a quick relief nmedication, what has

10 al ready been call ed appropriately SABA, short

11 acting bronchodilator, and he was using it

12 regularly three to four tinmes a week.

13 Looking at this figure; what you
14 will see is, he falls in this category of not
15 wel | -controlled. The category which is nost
16 severe when you | ook at controlled is where
17 you define the level of control. So

18 according to the guideline grid right here,

19 he is not well-controlled despite being on
20 what many woul d percei ve appropriate therapy,
21 a | ow dose inhaled corticosteroid.

22 | did a questionnaire on him a
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val i dated questionnaire. | used the

chil dhood asthma control test. He scored 18.
That is consistent with not well-controll ed,
so that went along here. 1In addition, | said
he got oral corticosteroids, two bursts in
the past cal endar year. Right here, again,
not well -controll ed.

So what did | do for CJ? Well, |
| ooked at our algorithns for care -- and this
is exactly what | did, follow ng the
gui delines that we all wote. He is no
| onger Step Il. He is in Step Il therapy.
We had to step up. We tal ked about this as
someone who was not well-controlled
regardl ess of age, we need to step up
t her apy.

And for stepping up, | went to
conbi nati on therapy. CJ got a conbination
concurrent of a | ow dose inhal ed
corticosteroid with a |ong-acting
bronchodil ator. And what you al so see are

sonme letters here, and these letters are
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associ ated fromthe al phabet with the
recommended therapy. These letters relate to
the quality of the evidence to support our

t herapeuti c recomendati ons.

A, low dose inhaled corticosteroids
are doubl e blind, random zed, placebo
controlled trials in very |arge popul ati ons
with a lot of wealth of data; B are double
bl i nd, random zed, placebo controlled trials
but with much smal |l er populations with a
limted body of data; C are observational and
non- random zed studies. And D, when we see
D, this is called panel consensus. So for
our group of 18, based upon an extensive
review of the literature, we determ ned what
the preferred therapy was for each |evel of
severity and control.

The preferred therapies were
di stingui shed fromalternatives. Inhaled
corticosteroids plus a | ong-acting
bronchodil ator are preferred therapies at

Step I'll, and in fact are the only preferred
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1 therapies at Step IV through Step VI in

2 children five to el even

3 What about for 12 and above? For

4 ages 12 and above, the data is nore robust.

5 As you can see, evidence A here, for

6 concurrent conbination, |ow dose, inhaled

7 corticosteroids with a | ong-acting

8 bronchodil ator, and these are based upon

9 | arge, random zed, placebo controlled trials
10 with a wealth of data.

11 VWhat about the alternatives, down
12 here? There is insufficient data, when we

13 reviewed all the literature, to tell us which
14 of the alternatives should be a preferred

15 alternative. Therefore, we listed all the

16 alternative therapies in al phabetical order,
17 as shown in the figure.

18 Once you treat the patient and nmake
19 a change, you need to have themcontrolled a
20 m ni mum of three nonths. W |ooked at al

21 the data in the world and found out that the

22 key was three nonths. If you step down

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



361

1 t herapy at an interval of |ess than three
2 nmont hs, the risk of exacerbation increases.
3 So | put him-- 1 put CJ -- on conbination

4 t her apy.

5 Now, | previously discussed that we
6 | ooked at a | ot of robust data. Anong the

7 data we | ooked at was the Cochrane anal ysis,
8 met a- anal ysis, witten in 2005, and it

9 provi ded us insight into how to make our

10 deci sions for the popul ati ons who were not

11 wel | -controlled on nonotherapy with a low to
12 hi gh dose inhal ed corticosteroid.

13 And this | ooked at all-the English
14 | anguage studies to the time. The

15 conbi nation of an ICS and a | ong-acting

16 bronchodi |l ator versus nonot herapy with an ICS
17 resulted in statistically and clinically |ess
18 exacerbations requiring oral corticosteroids,
19 as the first portion of the upper portion of

20 the slide. The bottom portion of the slide
21 shows you that the withdrawal rate is nuch

22 | ess in the popul ati on who gets conbi nati on
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1 t herapy versus low to increasing to medi um or
2 hi gh dose inhal ed corticosteroids as

3 nonot her apy.

4 So what's happened to CJ? Well, CJ
5 now is 10 years of age. | saw himthis past
6 nonth. | see patients every day when |'m not
7 on the road. He's been on concurrent therapy
8 of a | ow dose inhaled corticosteroid with a

9 | ong-acting bronchodil ator for over 10

10 nont hs. So what's happened to him since |

11 put himon this therapy? And that was

12 changed about the m ddle of |ast year in the
13 school year. Number one, he has-:no

14 exacer bations. Nunmber two, he has not m ssed
15 a school day. Nunmber three, the nost

16 important thing to CJ is, he's on a soccer

17 team he's on the traveling soccer team he
18 does not play goalie. He runs up and down

19 the field.

20 So where are we? Well, we're with
21 a disease that has 20 mllion individuals who
22 have the di sease at the present tine.
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Additionally, approximately 9.2 million

children under the age of 18 have this

di agnosis. That is one out of every eight
children in the United States have a

di agnosis of asthma. In the past decade, the
nortality rate has decreased 35 percent.

VWhy? Better education, better
under st andi ng of the pathophysiol ogy of the
di sease, and better therapy. W have a nuch
better understandi ng of what appropriate
t herapy, including all medications, should be
for the popul ation.

So where are we? Well; just as in
CJ, the concurrent use of an inhal ed
corticosteroid, conbined with a |ong-acting
bronchodil ator, is an effective and safe
treatment option for patients who are not
wel | -controlled on nonotherapy with | ow dose
ICS, or if they come to me or any other
clinician physician with a severity, a
classification of noderate persistent asthm,

not on controller therapy or on a controller

Beta Court Reporting

(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



364

1 t herapy but not well-controlled, our

2 gui del i ne recomendati ons are that therapy

3 should be instituted with a | ow dose inhal ed
4 corticosteroid conbined with a | ong-acting

5 bronchodi | at or.

6 Today, CJ is well, but my concern

7 for CJ and hundreds of ny other patients like

8 himis what options will be available to him

9 and other children and adults if there is any
10 restriction to access for |ong-acting

11 bronchodi | at ors.

12 Thank you.

13 DR. SWENSON:. Thank you, Dr. Stol off.

14 We'll go now to d axoSm thKline, and Dr. Jones,
15 who will start off.

16 DR. JONES: Good afternoon. M nane
17 is Elaine Jones, and |I'mvice president of

18 Regul atory Affairs at 3 axoSmthKline. On

19 behal f of d axoSmithKline, | would like to thank
20 t he Agency and the Advisory Committees for this
21 opportunity to participate in the review of the

22 efficacy and safety data for sal neterol.
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1 Qur review of the benefits and

2 ri sks of salneterol will enconpass data from
3 all approved sal met erol -contai ni ng products.
4 Current products avail able are Serevent

5 Di skus, which contains only salnmeterol, and

6 Advair Di skus and Advair HFA, both of which

7 contain salnmeterol with the i nhaled steroid
8 fluticasone propionate in a single device.
9 As we have heard, after the first

10 approval in 1990 in the United Kingdom two
11 | arge surveill ance studi es of Serevent were
12 conducted. They were the Serevent Nationw de

13 Surveillance Study, or SNS, and the

14 Sal meterol Multicenter Asthma Research Tri al
15 or SMART. In these two studies, there was an
16 increase in serious asthma-rel ated outcones
17 of Serevent, which hel ped contribute to the
18 lingering concerns around the safety of

19 sal met er ol

20 These studies did not mandate the
21 concom tant use of inhaled corticosteroids,
22 and their use was not nonitored. However,
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1 the results suggested that when Serevent was
2 used in patients reporting inhaled

3 corticosteroids at baseline, the risk of

4 serious asthma-rel ated outcones was

5 mtigated.
6 | medi ately follow ng term nation

7 of SMART in January 2003, an ADI A health care

8 practitioner letter was distributed informng
9 of the findings. A box warning was

10 subsequently incorporated into the |abeling
11 for Serevent and Advair describing the

12 asthma-rel ated deaths in SMART, and
13 suggesting that African-Anericans may be at

14 hi gher ri sk.

15 As Dr. Seynour presented earlier,
16 in July 2005, the Pul nonary-Allergy Drugs

17 Advi sory Committee revi ewed sal neterol data
18 i ncl udi ng SMART, and conprehensively

19 eval uated the benefit/risk profile of

20 salmeterol in the treatnent of asthma. The
21 result was a unani nous vote confirm ng the
22 positive benefit/risk profile of |ong-acting
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1 agonists for the treatnment of asthma in

2 patients four years of age and ol der

3 As a result of recomrendations of

4 the Conm ttee, additional |abeling revisions
5 were made for both Serevent and Advair

6 advi sing that |ong-acting beta agonists

7 should only be used in patients when a single
8 controller agent is not sufficient. In

9 addition, a nedication guide was approved for
10 distribution to patients.

11 I n Novermber 2007, the Pediatric

12 Advi sory Committee eval uated the spontaneous
13 adverse event data obtained in the one-year
14 period follow ng the granting of pediatric

15 exclusivity for salneterol and to the Best

16 Pharmaceuticals for Children's Act. The

17 Conmi ttee concluded that no new safety

18 signals were identified in the year follow ng
19 the granting of exclusivity. However,
20 eval uation of pediatric hospitalizations from
21 SMART, and studies with fornoterol, resulted
22 in the recomendation that a further
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1 eval uati on of the benefit/risk profile of

2 | ong-acting beta agoni st-containing products
3 was appropriate.

4 In preparation for this Advisory

5 Committee, GSK has extensively evaluated the
6 benefits and risks of sal neterol-containing

7 products. To explore the benefit of adding

8 sal nmeterol to an inhaled corticosteroid in

9 the treatnment of asthma in adults and

10 children, all clinical studies that were

11 specifically designed to neasure efficacy

12 bet ween sal neterol plus inhal ed

13 corticosteroids conpared with alternative

14 treatment options were anal yzed.

15 In July this year, we submtted to

16 FDA a safety database of GSK random zed

17 control trials, including over 200 studies

18 with a sal neterol -containing treatment arm
19 representing over 100,000 patients. GSK

20 revi ewed ot her databases to fully elucidate
21 t he benefit to risk profile of

22 sal neterol -contai ni ng products.
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1 Dr. Kate Knobil, head of

2 Respiratory Clinical Devel opnent and a

3 pul monol ogi st, will now present the

4 eval uation of the benefit to risk of adding
5 sal meterol to an inhaled corticosteroid in
6 the treatnment of asthma in adults and

7 chi | dr en.

8 DR. KNOBI L: Thank you, Dr. Jones.
9 Today, | will discuss the safety and efficacy of
10 sal neterol -contai ni ng nmedi ci nes for the

11 treatnment of asthmm, which includes both

12 Serevent and Advair.

13 20 years of clinical experience,

14 conprising nearly 60 mllion patient years of
15 exposure, has denonstrated substanti al

16 efficacy and no significant increased risk of
17 asthma-rel ated events when sal neterol is used
18 appropriately with an inhaled corticosteroid.
19 First, | will review the efficacy
20 of sal meterol -containing products when used
21 appropriately with an inhaled corticosteroid,
22 which will include both Serevent and Advair.
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1 Then, | will review the nethodol ogy for the
2 mai n safety analysis, followed by the data

3 for Serevent and then for Advair.

4 After the review of the data,

5 Dr. Jones will return to discuss GSK's

6 reconmendati ons.

7 Here is a representative study that
8 shows the benefit in lung function of adding
9 sal nmeterol to an inhaled corticosteroid.

10 This study conpared Advair, shown in yellow,

11 to fluticasone propionate, in green, Serevent
12 in blue, and placebo in white. These graphs
13 show the serial FV1 response to treatnment

14 over tinme, with Day One on the left and Wek

15 Twel ve on the right.

16 As shown on the left, the onset of
17 action after the first dose of sal neterol was
18 within 30 mnutes, and the duration of action
19 was at |east 12 hours. Shown on the right,
20  ung function inproved after chronic dosing
21 with salmeterol, with no di m nution of

22 effect. At week 12, the FEV1 response for
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1 Advair was over 600m , which is a substanti al
2 i mprovenment in lung function. Also, note

3 that the effective FP never obtained the sane
4 benefit as Advair.

5 VWil e not shown, synptons in

6 Al buterol use were also significantly

7 i nproved over FP alone. This is just a

8 single study, but all of the studies that

9 have conpared the efficacy of sal neterol plus
10 an inhaled corticosteroid have consistently
11 shown a benefit over ICS al one.

12 This slide includes all studies in
13 adul ts and adol escents that were-specifically
14 designed to neasure efficacy between

15 sal neterol plus ICS conpared with alternative
16 treatment options. Each bar represents

17 treatment difference in an individual study.
18 For mean change and norning peak flow, the

19 addi ti onal i nprovenent provided by sal nmeterol

20 added to I CS over that seen with ICS at the
21 sane dose is shown in yell ow, over higher

22 dose ICS in blue, and over ICS plus add-on
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1 therapy with either Theofolin or Montal ucast
2 in white and purple.
3 In all of these studies, there was
4 a statistically significant inprovenent in
5 l ung function for patients receiving
6 sal neterol plus ICS over the alternative
7 treat ment options. These data show t hat
8 sal neterol is a very effective
9 bronchodil ator, but that is only one measure
10 of asthma control.
11 Al patients with asthma shoul d be
12 provi ded a short-acting bronchodilator to
13 relieve acute synptoms. Shown here as the
14 percent age of days that patients receiving
15 sal neterol plus ICS did not require rescue
16 Al buterol to treat acute synptons conpared to
17 patients receiving other treatnments. 1In all
18 of these studies, there was a statistically
19 significant inprovenent in rescue-free days
20 for patients receiving salneterol plus ICS
21 over alternative treatment options.
22 Extrapol ati ng these data, adding
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1 sal meterol to inhaled corticosteroids would
2 result in two fewer nonths per year in which
3 patients require rescue nedication to treat
4 ast hma synpt ons.

5 Finally, asthma exacerbations are
6 an indicator of |loss of asthma control, and
7 as such, a reduction in exacerbations is one
8 of the nost inportant goals of asthm

9 t herapy. Shown here is a fourth plot of a
10 nmet a- anal ysis of risk differences, which

11 i ncluded 24 studi es assessing severe asthma
12 exacerbations requiring oral corticosteroids.

13 Each study is listed on the left-with the

14 corresponding risk difference and confi dence
15 intervals plotted to the right.

16 An effect that favored the addition
17 of salnmeterol is to the left of zero, and an
18 effect that favored ICS alone is to the

19 right. The conbined result, shown in yellow
20 at the bottom indicated that sal metero

21 added to inhaled corticosteroids,

22 significantly decreased the risk of severe
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1 exacer bati ons. The risk difference was m nus

2 250 per 10,000 patients.

3 This means the 10,000 patients
4 recei ving salneterol plus ICS would
5 experi ence 250 fewer exacerbations than

6 10,000 patients treated with I CS al one.

7 The authors also reported the odds
8 ratio for this outconme, which was .65,

9 representing a 35 percent reduction in asthm
10 exacer bati ons.

11 For the efficacy review in

12 children, we included studies conpared

13 sal neterol plus ICS conpared with a higher
14 dose of ICS. This is consistent with the
15 Advair | abel, which states that children must

16 be synptomatic on an I CS before stepping up

17 to alternatives |ike Advair. This

18 representative study in children aged four to
19 el even years conpared Advair in yellowto

20 twi ce the approved dose of FP, shown in bl ue.
21 Treatnment with Advair resulted in
22 significantly inproved lung function, and the
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1 results for asthma synptonms and rescue-free
2 days showed simlar trends. Therefore,

3 hi gher doses of inhaled corticosteroids my
4 not provide better asthma control.

5 Exacer bations of asthma are the

6 | eadi ng reason for m ssed school days in

7 children, and that is one reason why

8 preventi ng exacerbations is so inportant in

9 this age group. Shown here are the

10 exacerbation rates for all pediatric trials
11 conparing Advair with the sane dose or higher
12 dose of inhaled corticosteroid. Wth the

13 exception of one trial, treatnent with Advair
14 resulted in a simlar or |lower rate of asthm
15 exacerbations. The three trials at the

16 bottom of the table conpared Advair with a

17 hi gher dose of |CS.

18 Because of the risk of dose-rel ated
19 adverse events with I CS such as growth

20 suppressi on, guidelines reconmend that after
21 achi eving asthma control, |ICS should be

22 titrated to the | owest effective dose. The
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1 addition of salneterol to ICS allows for
2 better overall asthma control and a | ower

3 dose of |CS.

4 In summary, results fromrandom zed
5 control trials consistently showed that

6 Advair, or the combination of sal meterol plus
7 I CS, provided better overall asthnma control

8 conpared with alternative treatnent options.
9 As you heard in CJ's case fromDr. Stol off,
10 i nprovenents in lung function, a decrease in
11 the need for rescue nedications, and the

12 prevention of serious asthma exacerbations

13 all ows patients to achieve and maintain

14 normal daily functioning, and reduces the

15 number of m ssed school and work days. For
16 t hese reasons, evidence-based asthma

17 treat ment gui delines place |ong-acting

18 agoni sts plus ICS as preferred nedications

19 for treating patients with persistent asthna.
20 Before reviewing the safety data

21 for Serevent, | will exam ne how sal netero

22 is used in clinical practice today. | wl]l
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then describe the nmethods of the
nmet a- anal ysis of GSK clinical trials.

VWhen Serevent was introduced in
1994, the role of inflammtion and the
pat hophysi ol ogy of asthma was not as wi dely
appreci ated, and bronchodilators were often
prescri bed al one. As shown on the left in
1994 to 1996, only about one third of
Serevent was di spensed with a concurrent
i nhal ed corticosteroid. Another third was
di spensed with no other controller nedication
at all.

The current understandi ng of asthm
has changed since the 1980s and ' 90s, and
now, asthma treatnent guidelines and
clinicians recognize that all patients with
persi stent asthma should be treated with an
anti-inflammtory agent, preferably an
i nhal ed corticosteroid. Today, for asthns,
as shown on the right, salnmeterol is
di spensed with an I CS over 98 percent of the

time, with the majority of this in the form
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of Advair. Currently, 97 percent of

sal neterol use is in Advair.

The safety data consi dered for
anal ysis included all GSK-sponsored clinical
studi es of salnmeterol which were random zed,
control l ed, double blind, and chronic dosing
and design. The outcones of interest were
adj udi cat ed by independent, external
physi ci ans based on blinded case narratives.
If, in the clinical judgnment of the
physi ci ans, the outconme could reasonably be
consi dered asthma-related, then it was
adj udi cat ed as ast hnma-rel at ed.

Today, my review will focus on
asthma-rel ated death and hospitalization.
Al though I will not discuss asthma-rel ated
i ntubation and all-cause death in detail, the
results are included in your briefing
docunent .

The anal ysi s popul ati ons
constructed fromthe studies in the database

al l ow for appropriate conparison of safety
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1 out comes between the treatnents of interest.
2 The conparison of sal neterol-containing
3 treatnents versus non-LABA treatnments contain

4 215 studies, representing over 106, 000

5 patients. The non-LABA group excluded any

6 LABA treatnment, and includes all other

7 treatnments, such as ICS, Theofolin, and

8 pl acebo. This population is the npost

9 het er ogeneous.

10 To aid in the interpretation of a
11 potential treatnment effect of sal neterol,

12 nor e honogeneous popul ations were

13 constructed. The groups shown on the far

14 | eft evaluated sal nmeterol in the absence of
15 I CS, conpared with placebo, also with no |ICS.
16 To evaluate the effect of salnmeterol in the
17 presence of ICS, the popul ati ons were grouped

18 by the way they received ICS in the study,

19 corresponding to the degree of control of the
20 use of ICS; therefore, the |evel of

21 confidence and adherence to ICS increases as
22 you nmove fromleft to right.
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1 In the first, salnmeterol was added
2 to background inhaled corticosteroids. It is
3 i nportant to understand the difference

4 bet ween I CS gi ven as a background nedi cation
5 and I CS adm ni stered as a study drug.

6 Background ICS refers to patients who

7 reported taking an ICS prior to the screening
8 visit and who were instructed to continue

9 that I CS throughout the study. However,

10 there was no systematic reinforcenent or any
11 measure of continued adherence to the |ICS.
12 The confidence in the adherence ICS
13 as a background medication is |ower than in
14 t he other treatnent conparisons.

15 | CS adm ni stered as a study

16 medi cation with salnmeterol in separate

17 bl i nded inhalers is the next treatnment

18 conparison. In this conparison, there was
19 systematic reinforcenent of adherence.

20 However, patients could selectively

21 di sconti nue either one of the inhalers.

22 Finally, salmeterol and ICS could
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1 be admi nistered as a blinded study nedication
2 in a single inhaler as Advair. Only this

3 | ast anal ysis popul ati on eval uated out cones

4 when the concurrent use of sal neterol and ICS
5 was assured.

6 For safety, | will first reviewthe
7 data for Serevent in the overall popul ation.
8 For our neta-analysis, risk differences wll

9 be expressed per 10,000 patients, to be

10 consistent with the way results from SMART
11 have been incorporated into the Serevent and
12 Advair | abels. FDA reported results as risk
13 di fferences per 1,000 patients, and in

14 general, the results reported by FDA and GSK

15 wer e consi stent.

16 The first outcome that | wll

17 di scuss is asthma-rel ated death. For all of
18 the risk difference conparisons | will show
19 you, the analysis popul ati ons and

20 correspondi ng outcones will be |isted on the
21 left, and the risk differences per 10, 000

22 patients will be on the right.
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For sal neterol versus
non- LABA-contai ning treatnments, there were 28
asthma-rel ated deaths in patients receiving
sal neterol and seven asthma-rel ated deaths in
patients receiving non-LABA. O note, al
but five of the 35 total asthma-rel ated dates
occurred in SNS and SMART. These studies
were initiated in the early to m d-1990s,
whi ch was a time when inhaled corticosteroids
were not as routinely used as they are today.
Since this top population is the nost
het er ogeneous, the treatnent conparisons
bel ow this one are nmore informative for
specific treatnent reginmens with Serevent.

It is now well-accepted that
Serervent should not be used with w thout an
anti-inflammatory nedication in persistent
asthma. The data showed that Serevent, when
used wi t hout an inhaled corticosteroid, had a
ri sk difference of nearly nine per 10, 000,
and this increase in asthm-related death is

al ready described in the product | abel.
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1 As we nove down the next three
2 anal ysi s popul ati ons, the confidence and
3 adherence to ICS increases. When Serevent

4 was added to background ICS, which was not

5 di spensed as part of the study, there were

6 five asthma-rel ated deaths on Serevent and

7 three on ICS. All of these events occurred

8 i n SMART.

9 VWhen Serevent and I CS were both

10 given the study nedications in separate

11 i nhal ers, there was one asthma-rel ated death
12 with Serevent, and none with inhal ed

13 corticosteroid.

14 As a point of reference, Advair

15 data are included on the slide, and I wll

16 di scuss these data in nore detail later in ny
17 presentation. Wen concurrent use of |ICS was
18 assured, there were no asthma-rel ated deat hs
19 for patients receiving Advair.

20 There were nore patients with an

21 asthma-rel ated hospitalization, so this

22 outcome was nore anenable to analyzing the
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1 nmor e honbgeneous treatnment conparisons. For
2 Serevent conpared with placebo, each w thout
3 I CS, which again is not acceptabl e managenent
4 of persistent asthm because it does not

5 control inflammtion, the risk was el evated.
6 VWhy woul d the risk be el evated

7 versus placebo? Serevent is an effective

8 bronchodil ator, and chronic use may bl unt the
9 patient's awareness of worseni ng underlying
10 ai rway inflammtion, and could lead to a

11 del ay in seeking appropriate nedical

12 attention. This behavior is an established
13 risk factor for untoward outcones in asthm.
14 Simlarly, when conparing the use

15 of Serevent added to background ICS, with

16 background I CS alone, the risk difference was
17 al so el evated. This was an unexpected

18 finding, and a possible explanation for this
19 increased risk may be that patients, because
20 they feel better, selectively discontinued

21 non-study ICS during the clinical trials.

22 Why woul d patients taking
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sal neterol with background I CS have worse

out conmes than background I CS al one? These
data fromtable two in your briefing docunment
show that even in the absence of Serevent,
the risk of hospitalization was five tines
greater in patients reporting background use
of ICS conmpared with patients receiving ICS
as a study nedication. There was also an
increase in asthma-related death in this
popul ati on. These data suggest that patients
di sconti nued their background ICS during the
study which resulted in severe asthm
outcomes. Using an effective brenchodil at or
li ke Serevent inproves synptons, and patients
may be nore likely to discontinue their

i nhal ed corticosteroid.

This | eaves inflammtion untreated
which is associated with an increase in
serious asthma norbidity and nortality.

Thus, the inappropriate treatnment of asthns,
specifically under-use of inhaled

corticosteroids, can lead to an increase in
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1 ast hma-rel at ed out cones.

2 If we now exam ne the popul ation
3 where Serevent and inhaled corticosteroid
4 were both adm nistered as study drug in

5 separate devices, there were 16

6 hospitalizations in patients receiving

7 Serevent plus ICS, and 14 hospitalizations

8 with an ICS and study drug. This was a

9 di fference of two events in nearly 6,000

10 patients.

11 VWhen sal neterol and inhal ed

12 corticosteroid were adm nistered in the sane
13 devi ce as Advair, there was no increase in
14 risk.

15 Il will now review sinmlar safety
16 information in the pediatric population. For
17 the majority of studies, these patients were
18 bet ween the ages of four and el even. The

19 revi ew of Serevent data included 37 studies
20 in over 7,400 children. There was one

21 asthma-rel ated death, and this occurred in a
22 patient that was receiving Al buterol four
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1 times daily.

2 Al t hough not discussed in detai

3 for the overall population, we felt it also
4 i mportant to nention the occurrence of

5 i ntubations in children, since it nmay be

6 consi dered a surrogate for risk of

7 asthma-rel ated death. There were two

8 asthma-rel ated intubations in children. One
9 occurred in a patient that was receiving

10 Al buterol four times daily in a different

11 patient than in an asthna-rel ated death, and
12 then the other occurred in a patient

13 recei ving Serevent. None of the children

14 experiencing these events were receiving

15 concurrent inhaled corticosteroids.

16 An exam nation of asthma-rel ated
17 hospitalization found simlar results in

18 children as in the overall population. If we
19 | ook at the specific treatnment conparisons
20 for Serevent conpared with placebo, the

21 number of events was |low, but resulted in an
22 el evated risk difference. When conparing the
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1 use of Serevent added to non-study background
2 I CS with background ICS al one, the risk

3 difference was also elevated in this

4 popul ati on.

5 The nost pl ausi bl e expl anation, as
6 di scussed for the overall population, is that
7 nore patients on Serevent selectively

8 di sconti nued their background i nhal ed

9 corticosteroid during this study, thus

10 | eaving airway inflammtion untreat ed.

11 If we now exam ne the popul ation

12 where Serevent and I CS were both adm ni stered
13 as a study drug in separate devices, there

14 was one hospitalization in children receiving
15 Serevent plus ICS, and two in the children

16 receiving ICS alone. Simlarly, there was

17 one hospitalization in children receiving

18 Advair conpared with two receiving |ICS al one.
19 Concurrent use of Serevent and
20 i nhal ed corticosteroids was shown to be
21 hi ghly effective for the treatment of asthma
22 in adults and children by denonstrating
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1 substantial inprovenents in lung function,

2 decreased synptons, and a decrease in asthma
3 exacerbations. A fixed dose comnbi nati on may
4 not nmeet the needs of all patients. There

5 are patients who need a different ICS than

6 fluticasone propionate, or need a different
7 dose of ICS than is available in Advair. It
8 also allows for easier titration of ICS for
9 patients who require frequent changes in

10 their reginen. Although it my be a

11 relatively small nunmber, it is inportant that
12 those individuals who cannot use a

13 conmbi nati on inhal er have effective options
14 avail able to them There was an increased
15 ri sk of serious asthma outcomes with Serevent
16 when I CS use was not controlled. However,

17 there was no safety signal when Serevent was
18 used concurrently wi th inhal ed

19 corticosteroids.

20 GSK acknow edges that there is a
21 guestion as to whet her Serevent shoul d

22 continue to be indicated for the treatnment of
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1 asthma. Renpbving the asthma indication and
2 thus restricting the use of sal neterol and

3 asthma to the conbi nati on product Advair

4 woul d ensure the appropriate use of Serevent
5 with ICS. However, this would Iimt choice
6 for physicians and patients and could have a
7 negative inpact on patient care.

8 Bal anci ng these consi derations, we
9 favor continued availability, and have

10 proposed the | abeling changes and w |

11 di scuss a plan of action to reinforce that
12 Serevent should only be used concurrently

13 with inhaled corticosteroids.

14 Patient safety is our top priority,
15 and we believe that the benefits denonstrated
16 by Serevent, used concurrently with an

17 i nhal ed corticosteroid in asthm, outweigh
18 the potential risks in the popul ati on of

19 pati ents who need broader treatnment options.
20 You' ve al ready seen sone of the
21 data with Advair, and now | will provide a
22 nore conprehensive review. Since the
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1 maj ority of current salneterol use is in
2 Advair, the neta-analysis of safety data from
3 the Advair clinical trials is nore reflective
4 of how salneterol is used today. The results
5 of the neta-analysis of the Advair data for
6 t he overall popul ation are shown here.
7 There were no asthma-rel at ed deat hs
8 in over 22,000 patients receiving Advair or
9 ICS. Further, there was no increased risk of
10 asthma-rel ated hospitalization in this
11 popul ati on. Although not shown on the slide,
12 there were no asthma-rel ated intubations in
13 patients receiving Advair.
14 Il will now review the neta-anal ysis
15 results for Advair in children. Simlar to
16 t he overall popul ation as shown on the
17 previous slide, the results for Advair in
18 children were positive. There were no
19 asthma-rel ated deaths in over 2,400 children
20 recei ving Advair or ICS. Further, there was
21 no increase in risk of asthma-rel ated
22 hospitalization in children. Although not
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1 shown on the slide, there were no

2 asthma-rel ated intubations in children

3 recei ving Advair.

4 African- Aneri cans experience

5 conparatively greater asthma norbidity and
6 nortality than Caucasi ans and other ethnic

7 groups. SMART found an increased risk of

8 serious asthma-rel ated outcones for

9 African- Aneri cans receiving sal neterol, and
10 nearly all of these events occurred in those
11 not reporting use of ICS at baseli ne.

12 In response to SMART, GSK conduct ed
13 a yearlong study in African-Anericans to

14 exam ne the rate of asthma exacerbations

15 bet ween Advair and FP. The results showed no
16 significant difference in the rate of asthm
17 exacerbations in patients receiving Advair

18 conpared with FP, denmpnstrating that

19 appropriate use of salmeterol with an inhal ed
20 corticosteroid was not associated with an

21 i ncreased risk of exacerbations in

22 African- Aneri cans.
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1 We al so exam ned the nunber of

2 asthma-rel ated hospitalizations in al

3 African-Anerican patients in all studies

4 conparing Advair and ICS. There was no

5 increase in asthma-rel ated hospitalizations
6 with the addition of salnmeterol to ICS.

7 These results were simlar to the overall

8 popul ati on. There was no evidence to suggest
9 that African-Anmericans are at increased risk
10 for serious asthma-rel ated outcones when

11 usi ng Serevent or salnmeterol concurrently

12 with I CS

13 | will now nove to the-results of
14 studi es of use of Advair in clinical

15 practice. For observational studies of

16 Advair, odds ratios were reported, so they'll
17 be presented here in the sanme manner.

18 In order to assess the overal

19 effect of the use of Advair in adults in

20 clinical practice within the U S., a

21 net a- anal ysi s was undertaken of al

22 observati onal cohort studies that conpared
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1 Advair to | CS. A total of four studies

2 conprising nearly 83,000 patients net the a
3 priori criteria for study inclusion, with

4 59,000 receiving Advair. Treatnment with

5 Advair resulted in a conbined odds ratio of
6 .84, which corresponds to a 16 percent

7 decrease in patients with an asthma-rel at ed
8 enmer gency departnment visit conpared to

9 patients treated with ICS

10 For asthma-rel at ed

11 hospitalizations, the conbined odds ratio
12 shown in yellow on the | ower half of the

13 screen was .85, corresponding to-a 15 percent
14 decrease in patients with asthnma-rel ated

15 hospitalizations with Advair conpared to

16 patients treated with ICS. These data show
17 that Advair significantly reduced severe

18 events over and above that seen with ICS

19 al one.

20 In pediatrics, a simlar

21 net a- anal ysi s was perfornmed, including over
22 43,000 children and adol escents, with over
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1 16, 000 receiving Advair. The analysis

2 i ncl uded di verse popul ations ranging from

3 Medi caid patients to patients with mld

4 asthma. Due to the | ow frequency of

5 asthma-rel ated hospitalizations observed in
6 these studies, only the conbi ned endpoi nt of
7 asthma-rel ated enmergency department visits
8 and hospitalizations is shown.

9 The studies above the dotted |ine

10 conpared Advair to ICS al one. The comnbi ned

11 odds ratio was .91, which corresponds to a
12 9 percent decrease in the nunber of patients
13 with an energency departnment visit or

14 hospi talization. This analysis showed that
15 Advair was significantly nore effective in
16 reducing this outconme in children than ICS
17 al one.

18 The studies below the dotted |ine

19 conpared Advair to ICS plus Montel ukast in
20 children. The conbined odds ratio was .46,
21 whi ch corresponds to a 54 percent decrease in

22 t he nunmber of patients with an energency
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1 departnment visit or hospitalization, again
2 show ng that Advair was significantly nore
3 effective than the conbi nation of ICS plus
4 Mont el ukast in reducing this outconme in

5 chi | dr en.

6 For Advair, the benefit to risk

7 profile is positive for adults and chil dren.
8 Advair is highly effective in the treatnent

9 of asthma, and has denonstrated substanti al
10 efficacy in inmprovenent in lung function,

11 decreased synptoms and a decrease in

12 exacer bati ons.

13 Use of Advair was al so associ ated
14 with significant reductions in energency

15 departnment visits and hospitalizations versus
16 ICS alone in adults and children, and also a
17 reduction in a conbined emergency depart ment
18 visit and hospitalization versus |ICS plus

19 Mont el ukast in children. Therefore,

20 alternative treatnment options may not be nore
21 ef fi caci ous.

22 The conbi nati on of sal neterol and
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FP in a single device ensures concurrent use
of the ICS, and does not allow selective

di sconti nuation of ICS. There is no evidence
that Advair is associated with the risks
identified in the early studies of Serevent.
Thi s conprehensive review of Advair, which

i ncluded nearly 18,000 patients from

random zed clinical trials, as well as over
75,000 patients from observati onal studies,
did not identify any increased risk

associ ated with Advair. There were no
asthma-rel ated deaths reported in children or
adul ts taking Advair, and there was no
increase in asthma-rel ated hospitalizations.
VWhile I did not show the data, there were no
asthma-rel ated i ntubations and no increase in
al | -cause deat h.

The case for Advair is clear.
Substantial efficacy has been denobnstrat ed,
and there is no increased risk of untoward
asthma outconmes. The case for Serevent is

nore conplex. W know that it is
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1 i nappropriate to use |long-acting beta
2 agoni sts alone to treat asthma, and the data
3 show that the use of Serevent alone is
4 associ ated with increased risk.
5 However, there was no significant
6 increase in risk when Serevent was used
7 concurrently with inhaled corticosteroids.
8 For the relatively small nunber of patients
9 who deserve access to guideline preferred
10 t herapy, but whose needs cannot be nmet with
11 Advair, it is inportant that Serevent remmins
12 avai | abl e.
13 | would now like to turn the podi um
14 back over to Dr. Jones, who will discuss the
15 actions that GSK is recomendi ng to ensure
16 appropriate use of this inportant nedication.
17 DR. JONES: As Dr. Knobil has shown,
18 there is a positive benefit to risk profile when
19 sal neterol is used concurrently with an inhal ed
20 corticosteroid. The nost effective way to
21 ensure the concurrent use of inhaled
22 corticosteroids is by the fixed-dose conbi nati on
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1 pr oduct s.
2 Vil e Advair neets the nedical
3 needs of nobst patients, there are sonme that
4 requi re separate inhalers, and for these
5 individuals, it is inmportant that Serevent
6 remai ns avail able. Therefore, GSK recomends
7 the follow ng actions to prevent
8 i nappropriate use of Serevent in the
9 treat ment of asthma.
10 The first action, already
11 undert aken, was subm ssion of a |abeling
12 suppl enment. This action was taken in
13 Septenmber and is currently under-review. The
14 i ndi cations section was revised to restrict
15 t he use of Serevent in patients with asthm
16 to concom tant therapy with an inhal ed
17 corticosteroid.
18 Al so, information concerning the
19 ri sk of asthma-rel ated hospitalizations was
20 added to the box warning that already
21 i ncluded a warning for asthma-rel ated deat h.
22 Finally, for patients, the
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1 nmedi cati on gui de was strengthened to

2 reinforce that if using Serevent Diskus to

3 treat asthma, an inhaled corticosteroid nust
4 be used every day. It also enphasizes that

5 patients nmust continue taking an inhaled

6 corticosteroid every day, and nust not stop

7 or decrease the dose even if they feel

8 better.

9 The next step is the enhancenment of
10 our risk managenent approach, which builds on

11 t he inportant changes to the | abel that |'ve

12 just reviewed. The conprehensive plan

13 targets health care providers, pharnmacies,
14 and patients. For health care providers, in
15 addition to the labeling revisions, GSK is
16 proposing to communicate with all health care
17 provi ders who prescribed or dispensed

18 Serevent in the |last year, enphasizing

19 concurrent use of Serevent with inhal ed

20 corticosteroids. In addition, we wll

21 initiate educational prograns enphasi zi ng

22 t hat Serevent should only be used with an

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



401
1 i nhal ed corticosteroid.
2 Next, GSK will work wi th managed
3 care and pharnmacy benefit management
4 organi zations and retail pharmacies. This
5 initiative will change fulmnary (?)
6 Al gorithms, update pharmacy conputer systens,
7 and i nform physicians of these changes. This
8 woul d result in the pharmaci st being alerted
9 t hat Serevent is being prescribed wthout an
10 i nhal ed corticosteroid and should have
11 contact with a physician.
12 Finally, to communicate to patients
13 directly, in addition to revisions to the
14 medi cati on gui de, GSK proposes changes to the
15 packagi ng for Serevent Diskus, alerting
16 patients that in the treatnment of asthm,
17 Serevent must only be used as conconitant
18 therapy with an inhaled corticosteroid.
19 This risk managenment plan wl|
20 enabl e the safe and appropriate use of
21 Serevent in the treatnent of asthma.
22 I n conclusion, we have presented
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1 data show ng Advair and Serevent plus inhal ed
2 corticosteroids provide substantial benefits

3 to patients with asthma, and these nedi cines

4 have significantly advanced the care and well
5 bei ng of both adults and children. These

6 medi cations remain a preferred treatnment

7 option in the NHLBI evidence-based asthnma

8 treatment guidelines. Denying access to

9 these |ife changi ng nedi ci nes woul d be

10 extrenely detrinmental to patient care. It is
11 critical that these nmedicines continue to be

12 available to maintain the high standard of

13 care that is currently available-to patients

14 wi th ast hma.

15 Thank you.

16 DR. SVWENSON: Now we'll turn just with
17 a slight departure fromthe schedule, to the

18 representatives from Novartis, who | think we'l

19 begin with Mathias Hukkel hoven to begin the
20 present ation.
21 DR. HUKKELHOVEN: Dr. Swenson

22 Dr. Rappley, nmenbers of the three Advisory
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1 Conmmi ttee neetings, nenbers of the FDA and

2 guests, good afternoon. M nane is Mt

3 Hukkel hoven. |'mthe G obal Head of Drug

4 Regul atory Affairs at Novartis. [It's a pleasure

5 to present today on behal f of ny

6 col | eagues -- and Linda Armstrong w |l present
7 as well -- the safety and efficacy data for

8 For adi | .

9 To begin with, | will present the

10 regul atory history of Foradil, part of which
11 has actually already been very well -expl ai ned

12 by Dr. Seynour.

13 Foradil was first approved in 1990
14 in France, and is currently approved in over
15 80 countries. In the U S., Fornoterol was
16 approved in 2001 under the tradenane For adi
17 Aerolizer for the maintenance treatnent of
18 asthma in patients five years of age and

19 ol der, for the acute prevention of

20 exerci se-induced bronchospasm and for the
21 mai nt enance treatnent of Chronic Obstructive

22 Pul monary Di sease (COPD)
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1 Foradi|l Aerolizer consists of
2 capsul es for oral inhalation containing 12ncg
3 of Fornmoterol and a delivery device, a

4 si ngl e-dose dry powder inhaler, the

5 Aerolizer. The approved dose is 12ncg tw ce
6 daily, which corresponds to a total daily
7 dose of 24nctg. In the U S., Novartis is the

8 NDA hol der for Foradil Aerolizer, and

9 Scheri ng- Pl ough Corporation markets the

10 product. In addition, Foradil Certihaler, a
11 mul ti -dose dry powder inhal er which contains
12 10ncg of Formoterol per activation, is

13 approved at the dose of 10ncg BI D,

14 corresponding to a total daily dose of 20ncg.
15 It was approved in 2006 for the

16 mai nt enance treatnent of asthma five years of
17 age and older, but it is not narketed.

18 mention the total daily dose, TDD, as this is
19 how the results of the clinical data anal ysis
20 will be presented.

21 Qutside of the U S., Foradi

22 Aerolizer is approved in many countries at 12
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1 to 24ncg BID, which corresponds to a TTD of

2 24 to 48ncg for the prophylaxis and treatment
3 of asthma in patients five years of age and
4 ol der, for the prophylaxis of bronchospasm

5 i nduced by inhaled allergens, cold air, or

6 exerci se, and for COPD.

7 Note that the 24ncg BI D dose which
8 is twice the approved dose in the U S. is

9 only recomended in adults.

10 In some countries, Fornoterol is

11 al so approved as an inhal ati on aerosol in the

12 MDI, and as Foradil Certihaler which is also

13 not marketed ex U. S. Although Fernoterol is
14 approved for multiple indications, the focus
15 of today's neeting is of course asthm, and
16 t he anal yses to be presented are based on the
17 studies in asthm.

18 Events | eading up to the neeting

19 today follow ng approval of Foradil Aerolizer
20 in 2001 include the Pul nonary Advisory

21 Committee nmeeting in 2005 to discuss the

22 safety of LABAs, and the subsequent | abeling

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



406
1 revisions for Foradil in 2006. In 2007, the

2 Pedi atric Advisory Conmttee neeting raised,
3 as has been di scussed before, concerns about

4 safety of LABAs in pediatric patients with

5 asthma, and recommended that this be further
6 di scussed at a subsequent neeting. As a

7 result, early this year, FDA requested

8 i nformation regarding controlled clinical

9 trials conducted with LABA for manufacturers

10 of LABA containing products. Dr. Armstrong
11 will be presenting this data, specifically

12 the events of interest identified by FDA

13 whi ch we have ternmed "serious asthmm
14 exacer bations. "
15 | would like to focus for a nonent

16 on the 2006 | abeling revisions. At that

17 time, a box warning was added to the Foradi
18 | abel .  The box warning addresses the

19 possi bl e i ncreased ri sk of asthma-rel ated

20 death for LABA as a class based on the signa

21 seen with salnmeterol in the SMART study. It

22 al so clearly advocates the concom tant use of
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1 i nhal ed corticosteroids with Fornoterol.
2 The | abel revisions of 2006 al so
3 i ncluded the addition of data on the
4 i nci dence of serious asthma exacerbations
5 fromthe three pivotal Foradil registration
6 trials, including data fromthe one-year
7 pi votal pediatric study which you see here,
8 and where we did observe a higher incidence
9 of serious asthm exacerbations in the
10 Fornot erol groups conpared to placebo.
11 Note that all three registration
12 studi es were conducted in the 1990s before
13 i nhal ed corticosteroids became the standard
14 of care. Please also note that the
15 i nci dences of serious asthma exacerbations
16 outlined in the |label differ fromthose
17 outlined in the briefing docunent provided by
18 Novartis in preparation for this neeting.
19 Those in the label include all events up to
20 30 days follow ng the end of treatnent, and
21 those in the briefing book included events to
22 the end of blinded treatnment, as requested by
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1 FDA.

2 The | abel update al so included the
3 results of two pivotal registration studies
4 i n adol escents and adults, and in these two
5 trials, we saw no difference in serious

6 ast hma exacerbations in the 12ncg BI D group
7 conpared to placebo. However, since there

8 was a small increase in serious asthm

9 exacerbations in the highest dose, the 24ntg

10 BI D, FDA asked for a post-marketing study

11 specifically investigating serious asthma

12 exacerbations at the approved dose and tw ce
13 t he approved dose.

14 In this slide, you will see the

15 | abeling resulting fromthis post-marketing

16 study which was conpleted in 2004. As you

17 can see, there was no dose response observed,
18 and the incidence of serious asthmm

19 exacerbations was actually very | ow.

20 Si nce approval of Foradi

21 Aerolizer, a nunmber of activities have been
22 conpleted or are ongoing to eval uate and

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



10

11

12

13

14

15

16

17

18

19

20

21

22

409

mnimze the risk of serious asthnm
exacerbations. These include a
post - mar keti ng conm tmment study that | just
menti oned, which is reflected nowin the
| abel and will be discussed in greater detail
by Dr. Armstrong in the next presentation.

Al so, we did pharmacogenetic
anal ysi s | ooki ng at pol ynorphesence (?) in
the receptor fromtwo Phase Il Fornotero
studi es which was submtted to the FDA
t hrough a voluntary genom c data subm ssion;
epi dem ol ogi cal studies to investigate the
i nci dence of serious asthma exacerbati ons,
asthma rel ated enmergency roomyvisits,
hospitalizations, and intubations; gl obal
phar maco-vigil ance to revi ew and assess
events, with a focus on asthma-rel ated
serious adverse events, and that for
Fornmoterol, revised | abeling as explained as
wel|l as the addition of a nedication guide in
2006 to reflect the potential risks and to

descri be the appropriate use of Fornoterol.
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1 And finally, education and

2 conmmuni cation of risks through a website that
3 educat es prescribers and consuners on the

4 appropri ate use of Fornoterol.

5 Qur clinical presentation by

6 Dr. Arnstrong will show that based on a

7 review of clinical data from Novartis and

8 publications for Fornoterol, in the context
9 of the current treatnment guidelines and the
10 approved | abel, and based on our

11 post - mar keti ng surveillance data both from

12 the Novartis ARGUS dat abase as well as the

13 FDA AERS dat abase, we concl ude that Foradi

14 continues to exhibit a favorable benefit/risk
15 ratio. Please note that no deaths or

16 i ntubati ons were observed in children in any

17 of our controlled studies with Fornoterol, so
18 all serious asthma exacerbations were

19 hospitalizations.

20 Furthernore, Fornoterol remains an

21 i nportant therapeutic option in the treatnment
22 of patients with asthma. Further, that the
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1 continued availability of non-combi ned LABAs
2 provide flexibility in choosing the type and
3 dose of inhaled corticosteroids, and that the
4 appropriate use of Foradil is adequately

5 outlined in the current | abeling.

6 Based on the outcome of this

7 Advi sory Committee neeting today and

8 tonorrow, we will work with FDA to update the
9 | abel and medi cati on gui de as appropri ate.
10 Dr. Linda Armstrong from our

11 Clinical Devel opment and Medical Affairs
12 Departnment at Novartis will now present our
13 clinical data on Foradil. |In addition, Dr.

14 Gary Cook fromthe University of North

15 Carolina and Dr. Janes Kenp, clinical

16 pr of essor of pediatric oncol ogy, are also
17 attendi ng on behalf of Novartis and are
18 avai l abl e to answer any questi ons.

19 Dr. Armstrong?

20 DR. ARMSTRONG. Thank you.

21 As Dr. Hukkel hoven has j ust

22 menti oned, our data support that Foradil,
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when used according to the product |abel and
treat ment guidelines, continues to have a
positive benefit/risk profile, and shoul d
remai n avail able for the treatnent of asthma.

Il will start with a review of the
efficacy and safety data fromthe three
pivotal trials that were the basis for
Foradil's approval in 2001, and a safety
study that was conducted as a post-narketing
commtnment. | wll then describe the poo
data that Novartis provided to the FDA. |
will review the use of the drug in the United
States and reports of spontaneous
asthma-rel ated events. And finally, | wll
address the overall benefit/risk profile of
| ong-acting beta agonists, including Foradil,
in the treatnment of asthm.

The asthma treatment paradi gm has
evol ved, and the treatnent guidelines have
been updated over the 17 years in which
Novartis has conducted Foradil trials. \When

the pivotal trials were designed and
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1 conduct ed between 1995 and 1998, i nhal ed

2 corticosteroids were not yet considered the
3 standard of care for asthma, and in fact,

4 regul arly dosed Al buterol was widely used to
5 treat patients with persistent disease and

6 was used as an active conmparator in many of
7 our trials.

8 As Dr. Lemanske stated, regularly

9 dosed Al buterol in the Baggs and Barts Study

10 was found to be no nore effective than PRN
11 dosi ng, and night be harnful in sone

12 patients.

13 These are the three pivotal studies

14 t hat supported the registration of Foradil.

15 Remenber that given the tinme frame in which
16 t hese studi es were conducted, only about half
17 the patients reported inhaled corticosteroid
18 use at any time during this treatnent period.
19 In these trials, approximtely 500
20 adol escent and adult patients, random zed to
21 receive Foradil either 12ncg twice daily, the
22 approved dose, 24ncg twice daily, Al buterol,

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



414

1 dosed regularly four tinmes a day, or placebo.
2 Patients in all of the treatnment groups were
3 to remain on their stable controller

4 medi cati ons, including inhaled

5 corticosteroids, and were permtted to use

6 Al buterol as needed.

7 As you can see fromthe results of
8 Trial 40, Foradil showed superior efficacy

9 conpared to placebo and Al buterol after 12
10 weeks of treatnment. This inprovenment was

11 measured by lung function, inproved synptom
12 control, and decreased use of rescue

13 medi cati on.

14 After 12 weeks, even before

15 treatnments, patients treated with Foradil

16 12ncg, shown here in green, denonstrated a

17 significantly higher baseline FEV1. After
18 dosi ng, FEV1 remined significantly higher

19 t han placebo, which is shown in white. In

20 contrast, patients treated with Al buterol
21 shown in blue, had an initial inprovenment
22 after dosing which returns to baseline within
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1 four hours. Note the troughs with Al buterol
2 These may be associated with increased
3 synptonms during the course of the day or

4 over ni ght.

5 On average, patients treated with
6 Foradi| denonstrated a 22 percent inprovenent
7 in FEV1 from baseline. A responder analysis
8 showed that within 60 m nutes of dosing,

9 89 percent of patients denonstrated an

10 i mprovenment in FEV1 that was clinically

11 significant.

12 This inmprovenment in |lung function
13 was al so associated with inprovenents in

14 ot her measures of asthma control, including
15 asthma symptons and rescue nedi cati on use.

16 The Y axis shows the nmedi an synptom score

17 whi ch was neasured on a five point scale from
18 zero to four. At baseline, the nedian score
19 was one. Patients treated with Foradil had a
20 30 percent reduction in synptons.

21 This inmprovenment was associ at ed

22 with a decrease in rescue nedication use. In
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1 contrast, patients treated with Al buterol had
2 a smaller reduction in synptons, and as
3 expected, patients on placebo remained

4 synptomati c.

5 In this graph, the Y axis is median
6 i nhal ati ons of rescue nedication. At
7 basel i ne, npbst patients use between one to

8 two inhalations during the day. By the end

9 of the trial, rescue nedication use was

10 60 percent lower in the Foradil group

11 conpared to pl acebo.

12 A simlar trend was seen for

13 ni ghttime synptons and rescue nedi cati on use.
14 Because many patients with asthma are

15 troubl ed by synptonms at night, the inpact of

16 a nmedi cation on nocturnal synptons and rescue
17 nmedi cation use is of particular clinical

18 interest. Here, the Y axis shows the nedian
19 synptom score for nocturnal synptonms. At

20 basel i ne, the nedian score was .7. Patients

21 treated with Foradil had a 70 percent

22 reduction in synptons. This was associ at ed
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1 with fewer nocturnal awakeni ngs and a

2 decrease in rescue nedication use.

3 In the Y axis of the next graph,

4 the medi an i nhal ati ons of rescue nedication

5 during the night are recorded. At baseline,
6 agai n, nost patients use one to two

7 i nhal ati ons per night. By the end of the

8 trial, rescue nedication use at night was

9 70 percent lower in the Foradil group

10 conpared to placebo. Although not neasured
11 in this study, patients treated with Foradi
12 had denonstrated significant inmprovenents in
13 quality of life conpared with placebo in

14 other clinical trials.

15 Turning now to safety, there were
16 no asthma-rel ated serious adverse events in
17 patients receiving Foradil 12ncg tw ce daily.
18 There were four asthma-rel ated serious

19 adverse events in the 48ncg group, two in the
20 Al but erol group, and no events in the placebo
21 group. In the other pivotal trial, there was
22 one event in the approved dose group, five
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1 events in the higher dose group, none in the
2 Al but erol group, and two in the placebo

3 group.

4 These are the results of the trials
5 that were the basis for the adult and

6 adol escent approval in 2001. What does the

7 pediatric data | ook like?

8 Novartis has conducted seven trials
9 in children to support approvals. Most of

10 t he pl acebo controlled data comes from

11 St udy 49 which was a one-year study conducted

12 in children five to twelve. 518 children

13 were random zed to four 24ncg twice daily,

14 12ncg twice daily, or placebo. Patients were
15 required to use concomtant anti-inflamuatory
16 medi cati ons, although conpliance with these
17 medi cati ons was not nonitored.

18 75 percent reported using inhaled
19 corticosteroids at any tinme during the

20 treatment period and nostly they were on | ow
21 dose becl a- net hasone, tri ancti nol one, and

22 budesonide. As with the overall population
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1 in our studies, pediatric patients treated

2 with Foradil in Study 49 denonstrated

3 significant inprovenents in average FEVI1.

4 Patients treated with 12ncg Bl D denonstrated

5 a 150m inmprovenent over placebo, which is a
6 10 percent inmprovenent in lung function.

7 This inmprovenment was shown after 12 weeks of

8 treatment, which is the primry endpoint, and
9 mai nt ai ned t hroughout the one-year trial.

10 12 mcrograns tw ce daily was

11 sel ected as the |l owest effective dose with

12 the greatest benefit/risk profile. Although

13 hi gher doses are approved for adults in sone
14 countries, 12ncg twi ce a day is the maxi num
15 daily dose for children worl dw de.

16 The overal |l inprovenment in

17 pediatric patients was confirmed in analysis
18 of daytime synptom reduction. Throughout the
19 one-year trial, Foradil decreased daytine

20 synptom scores by nore than 50 percent. This
21 i nprovenent in synptons was acconpani ed by a
22 simlar reduction in rescue nedication use.
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1 Patients did not have to be
2 synptomatic for inclusion in this trial,

3 whi ch explains the relatively mld synptons

4 at baseline, but in those patients with

5 basel i ne synptonms, the reduction in synptom
6 and rescue nedication use is clinically

7 rel evant.

8 Deterioration days is a conposite

9 endpoi nt that was used in this study to

10 descri be days in which patients use nore than
11 four puffs of rescue nedication, had a

12 synptom score greater than one, or used

13 additional controller nmedications. Patients

14 treated with Foradil had a 45 percent
15 reduction in deterioration days, confirm ng

16 the benefit in this population.

17 Once again, Foradil also decreased
18 ni ghtti me synptom scores by al nost

19 50 percent, and additionally decreased the
20 use of nighttinme rescue nedication. These
21 i nprovenents persisted throughout the

22 one-year trial.
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1 In the safety analysis of 49, there
2 were nore asthma-rel ated SAEs anong patients
3 recei ving Foradil conpared with placebo.

4 Note that there were no asthma-rel at ed SAEs

5 anong patients random zed to placebo. This

6 is unusual, as other long-termstudies in

7 chil dren have denonstrated asthma-rel ated

8 hospitalization in the 1 to 4 percent range

9 for placebo-treated patients. Eight subjects
10 random zed to 12ncg twi ce daily, and 11

11 randoni zed to 24 experienced asthnma-rel ated
12 SAEs t hroughout the course of the one-year

13 trial. There were no deaths or intubations

14 during this trial.

15 Al t hough there were no SAEs anpbng
16 t he pl acebo patients, the premature

17 di scontinuation rate was actual ly higher

18 anong pl acebo patients than those who were

19 treated with Foradil. These patients were

20 quite synptomatic, often describing severe

21 synptonms with increased rescue nedication use
22 and significant reductions in peak flow, who
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required rmultiple courses of oral
corticosteroids.

Patients who discontinued were not
foll owed after dropping out of the trial. A
di sproportionate dropout in patients may have
lead to a healthy survivor effect in the
pl acebo arm nmeaning that better-controlled
patients remained in the study and were | ess
likely to experience serious adverse events.
These limtations do not fully account for
t he i nbal ance that we saw in Study 49;
however, they do make it more difficult to
fully assess the magnitude of risk associ ated
with Foradil in this study. This study was
t he basis for approval for Foradil in
patients five to twelve, and is reflected in
the current | abel.

Studi es 40, 41, and 49 were
conducted 15 years ago. After approval,
Novartis conducted Study 2307 as a
post-marketing conmtnment. |t was designed

to further assess whether an inbal ance in
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1 asthma-rel ated hospitalizations, seen between
2 the 12 and 24ncg doses, would be confirnmed in
3 a | arger safety study.

4 Four tinmes the nunber of patients

5 in the pivotal trials were enrolled in this

6 study. 2085 patients 12 years of age and
7 ol der were random zed to recei ve For adi

8 12ncg twice daily, 12ncg twice daily plus PRN

9 Foradil, Foradil 24ncg twi ce daily, or

10 pl acebo. The inclusion and excl usion

11 criteria were matched to approxi mate the

12 popul ations enrolled in the earlier studies.
13 Patients were to continue their

14 anti-inflammatory nedications. 70 percent

15 wer e taking inhaled corticosteroids, conpared
16 to 50 percent in the earlier trials. The

17 number of events was | ower than antici pated,
18 and the differences between the treatnent

19 groups were simlar. There were three events
20 in the 12ncg group, one in the 12ncg plus PRN
21 group, two in the 24ncg group, and one in the

22 pl acebo group.
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1 These four studies are the | argest
2 studi es included in the pool ed data set

3 requested by the FDA. 45 clinical trials net
4 the FDA's pre-specified criteria. They were
5 random zed, blinded asthma studies in which

6 Foradil was delivered by the Aerolizer or the

7 Certihal er devices. Mire than 8,000 subjects

8 were random zed in these trials.
9 Approxi mately 5,300 received
10 Foradil, 2,000 received placebo, and al nost

11 1,000 received Al buterol, delivered primarily

12 as a 180ncg four tines a day.

13 In all groups, patients were

14 permtted to use Al buterol PRN and continue
15 their controller nedications. Foradil was
16 studi ed at three dose strengths, 12nctg total
17 daily dose, which was studied as either 6ntg
18 twice daily or 12ncg as a single daily dose;
19 24nctg total daily dose, the approved dose in

20 the United States studied as 12nctg tw ce
21 daily or 24 as a single daily dose; 48ntg,

22 studi ed as 24ncg BID. We'Ill focus on
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1 conpari sons between the nmarketed dose of
2 Foradil with placebo and also regularly dosed

3 Al but er ol .

4 Al t hough the pool ed safety dat abase
5 provi des inportant information, it doesn't

6 address the question of whether or not any

7 i nhal ed corticosteroids mtigate the risk of
8 serious exacerbations. As you may recall,

9 nost of the Novartis studies occurred prior

10 to the time when I CS becane the standard of

11 care, and in our database, inhaled

12 corticosteroid use was permtted in 41 of the
13 45 trials, but were required in only four

14 studies, including only two nmultiple dose

15 studies. In all the other studies, ICS were
16 not provided by the sponsor, nor was |ICS

17 conpl i ance nonitored.

18 The focus of the pooled analysis is
19 t he ast hma conposite endpoi nt, which was

20 defined by the FDA as asthma-rel ated deat hs,
21 i ntubation, or hospitalization. This differs

22 fromevents described in our label in that
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asthma-rel ated SAEs may al so i nclude other
medi cal ly i nportant events such as ER visits.

Events occurring between
random zation and the final day of double
blind treatnent for parallel group studies,
or the end of the first period for crossover
studies, were identified by blinded physician
review of the clinical trial database.

In contrast, our |abel includes
SAEs reported up to 30 days after
di sconti nuati on of the study nedication. In
our anal yses, we've conpared Foradil to
pl acebo and regularly dosed Al buterol, while
t he FDA has conpared LABAs to non- LABAs.

In the 45 trials, there were no
pedi atric deaths or intubations. There was
one asthma-rel ated adult death. A
66-year-old woman had a fatal asthm
exacerbation 19 days after random zation to
Foradi| 48ncg, the higher dose, which is not
approved in the United States.

So what is the effect of Foradil on
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non-fatal asthm exacerbations? This slide
shows the incidence and rate of the asthma
conposite endpoint for patients overall and
for different age groups. Events are
presented here as the incidence or percent of
patients with events, and the rate corrected
for exposure presented as events per 100
patient years. Anong patients random zed to
the 24ncg total daily dose, the approved U S.
dose, .7 percent nmet the asthma conposite
endpoi nt, conpared to .4 percent of
pl acebo-treated patients. One percent of
regul arly dosed Al buterol-treated patients
experienced serious asthm exacerbations.
When corrected for exposure, there were 2.7
events per 100 patient years in the
Formot erol group, conpared to 1.4 in the
pl acebo group, and 4.5 in the regularly dosed
Al but erol group.

If we assess asthma conposite
endpoi nts by age, anong adults greater than

18, there were simlar event rates.
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1 0.4 percent of patients in the

2 approved dose net the endpoint with 1.9

3 events per 100 patient years, conpared to

4 .3 percent of placebo patients with 1.4

5 events per 100 patient years, and .7 percent
6 of Albuterol treated patients with three

7 events per 100 patient years.

8 Adul t studies generally enrolled

9 subj ects greater than 12. W anal yzed

10 adol escents separately.

11 There were relatively few patients
12 in this age group, but the nunmber of events
13 is simlar across all treatnent arnmns.

14 Among children five to twelve, the
15 number of patients who net the asthm

16 conposite endpoint was increased anpong

17 patients receiving Fornoterol and regularly
18 dosed Al buterol conpared to pl acebo,

19 2.4 percent of patients randonized to

20 Fornot erol experienced events, with 5.2

21 events per 100 patient years, and 3 percent
22 of patients random zed to Al buterol, with 16
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1 events per 100 patient years, conpared to

2 only .3 percent or .5 events per 100 patient

3 years in placebo.

4 This is a forced plot of the crude

5 odds ratio versus placebo for all subjects by
6 age. The scale on the X axis is logarithmc.
7 An odds ratio favoring Foradil is on the |eft
8 and placebo is on the right. Overall for

9 Fornmoterol, the odds ratio versus placebo was
10 1.7. The sane is true for patients ol der

11 than 18 years. The odds ratio is about 1.3.

12 For children 13 to 18, relatively small

13 numbers and | ow nunmber of events- nmeke

14 confidence intervals quite w de.

15 In the five to twelve year age

16 group, the odds ratio was 8.4. For all ages,

17 the odds ratio of regularly dosed Al buterol

18 versus placebo was greater than Foradil.

19 To better align our data with the
20 data presented fromthe pooled analysis with
21 t hat shown in our |abel, we also perfornmed an
22 anal ysis including events that occurred
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1 during the observation period 30 days after
2 the | ast dose. Mst events occurred in the
3 observation period occurred within five days

4 of the | ast dose of the double blind

5 treatment period. Six additional events in

6 t he Fornoterol group occurred in the

7 observation period, with two in children five
8 to twel ve.

9 Wth the addition of these events,
10 the point estimate for the overall analysis

11 and the analysis by age are 2.2, 1.7, .3 and

12 10.5 in the five to twelve year age group
13 These nunbers are consistent with the
14 anal yses presented in the Novartis and FDA

15 bri efing box.

16 Next, we will review how Foradil is
17 used in the United States, and spontaneous

18 reports of asthma-rel ated serious adverse

19 events. This norning, you heard data

20 regardi ng the use of single LABA agents based
21 on a physician's survey. | wll now share

22 with you sonme nore specific data on Foradi
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1 prescribing tied directly to patient records.
2 80 percent of Foradil prescriptions
3 are witten for the treatnment of COPD

4 20 percent are witten for the treatnment of

5 asthma, and of these, 8 percent are written
6 for children less than 18. Pediatric

7 prescriptions are evenly split between

8 children five to twelve and 13 to 18.

9 To determ ne the extent of Foradi
10 concom tant use with inhaled corticosteroids,
11 we anal yze data froma large U. S. pharnmacy

12 benefit manager from 2006 to 2007. More than
13 three-quarters of the nmenbers under the age

14 of 40 who filled a prescription for Foradi

15 also filled a prescription for an inhaled

16 corticosteroid within one year. The

17 percent age of concurrent prescriptions in

18 children five to twelve was 84 percent. The

19 majority of the patients filled an I CS
20 prescription within 30 days of the Foradi
21 prescription.

22 The FDA adverse event reporting
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1 system or the AERS dat abase, includes al

2 spont aneous reports from U. S. sources for all
3 mar ket ed drugs. Reporting is voluntary for

4 physi ci ans and patients and nmandatory for

5 manuf acturers. We searched the AERS dat abase
6 for cases in which Foradil was identified as
7 a medi cation and an asthma-rel ated serious

8 adverse event was reported.

9 Approxi mately 1,000 events of any
10 kind were reported from January 1, 2001 until

11 March 31, 2008. The reporting proportion
12 shown here is the nunber of asthma-rel ated
13 serious adverse events per 100 adverse events

14 of any kind. Since a peak in 2003, there's

15 been a slow decline in the nunmber of

16 spont aneously reported serious asthm

17 exacerbations. Since Foradil was approved
18 until the first quarter of this year, there
19 were seven reports of asthnma-rel ated serious
20 adverse events, and no asthma-rel ated death
21 in children. Overall, the post-marketing

22 safety data do not show new findings that
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1 hei ght en concern regardi ng the safety of

2 Foradil in patients of any age.

3 Wth this data in mnd, Novartis

4 remains commtted to the ongoi ng assessnent

5 and mtigation of risk for patients using

6 Foradil. W are fielding an epidem ol ogi cal
7 study of seven state Medicaid databases to

8 better understand drug utilization and risk

9 associated with the use of Foradil with

10 various treatnment reginmens. Qur |abeling and
11 nmedi cati on gui de accurately and clearly

12 reflect our current understandi ng of the

13 class risks of |long-acting beta agonists, and
14 the safety data fromthe Foradil trials.

15 We're committed to working with the Agency to

16 address any questions or concerns that arise
17 fromthese proceedi ngs.

18 We hi ghlight the appropriate use
19 and risk in all asthma pronotional and

20 educational materials, and continue to

21 noni t or spont aneous and post-marketing

22 surveillance data for these events.
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1 We've reviewed the efficacy and
2 safety data from Foradil, discussed the
3 pooled clinical trial data, and shared data

4 fromthe FDA AERS dat abase. G ven what we

5 know about the efficacy and safety of LABAs

6 including Foradil, what's their benefit/risk
7 profile and how do they conpare to other

8 avai |l abl e treatnments?

9 These are the updated treatnment

10 gui delines that Dr. Stoloff presented earlier
11 and that you've seen a couple times today.

12 As you know, inhaled corticosteroids are

13 foundation for asthma treatnent.- As add-on

14 t herapy, LABAs are recomended in Step |11

15 with alternatives including |eukotriene
16 nodi fiers, theophylline and increased ICS.
17 It's recommended that physicians

18 add LABAs to ICS in patients whose synptons

19 are not controlled on ICS alone. Once the
20 synptons are controlled and lung function is
21 near normal, guidelines recommend that the
22 patients step down to | ess therapy. O note,
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1 t he use of non-conmbi ned LABAs and i nhal ed

2 corticosteroids allow for greater choice for
3 physi ci ans, and facilitates the step-up and

4 st ep-down approach that's recommended by the
5 NHL BI

6 If the indication for LABAs were

7 wi t hdrawn, what alternatives would be left?

8 In short, as discussed earlier, the

9 alternatives provide a | ess favorable

10 benefit/risk profile than LABAs. LABAs have

11 superior efficacy conpared to the other

12 therapies in Step Il1l1. They're a nore

13 effective add-on than | eukotriene nodifiers,
14 nore effective than increasing the dose of
15 i nhal ed corticosteroids, or the addition of

16 t heophyl I'i ne.

17 Several alternatives to LABAs have
18 significant adverse events -- theophylline
19 has toxicities that include cardiac

20 arrhythm a, seizures, and death. Systemc
21 nonitoring is required for theophylline and
22 al so for zileuton, which is associ ated

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



436

1 hepatotoxicity. |In pediatric studies,

2 there's |l ess data overall. 1In severa

3 pedi atric studies, doubling the dose of

4 i nhal ed corticosteroids has not been shown to
5 i nprove lung function or synptoms. There's
6 very little data on the efficacy and safety
7 of theophylline in children, and little data
8 on nmont el ukast as an add-on to inhal ed

9 corticosteroids.

10 Among LABAs, Foradil provides the
11 only non-conbi ned Fornoterol option for

12 asthma treatnents in the U S. today. It

13 gi ves physicians the flexibility-of adding

14 Fornmoterol to any of the approved inhal ed

15 corticosteroids delivered by an array of

16 devi ces across a range of doses. In terns of
17 I CS choice, not all patients have the same
18 treatment response to a given ICS, and as a
19 result, there are eight inhaled

20 corticosteroids available for the treatnent
21 of ast hna.

22 If Foradil were no | onger
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1 avai l abl e, patients currently taking any of

2 the other inproved ICS other than Fluticasone
3 and budesoni de would be required to alter

4 their inhaled corticosteroid regi men when

5 stepping up therapy with LABAs, and then

6 woul d be required to do so again when

7 st eppi ng back down.

8 Children five to twelve woul d have
9 even fewer options, since Advair Diskus is

10 the only conmbination of LABA and ICS that's

11 approved for this age group.

12 Many patients have difficulty using
13 net ered dose inhalers or have a device

14 preference that makes Foradil's single dose
15 dry powder inhaler an attractive option.

16 I n conclusion, Foradil inproves

17 l ung function, reduces synptons, and reduces
18 a need for rescue nedication. Wen used as
19 directed, in addition to inhaled

20 corticosteroids, it remains an inportant and
21 ef fective option that should remain in the
22 t herapeutic armanmentarium w th ot her
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1 recomrended al ternatives.

2 Foradil, like all LABAs, may be

3 associated with an increased risk of

4 asthma-rel ated serious adverse events. Qur
5 data fromnore than 3,000 patients across 45
6 studies with the approved dose shows this

7 potential signal. The current |abel and

8 medi cati on gui de address the risk of

9 asthma-rel ated serious adverse events in

10 adults and children -- the increased rate of
11 ast hma hospitalizations observed anpng

12 children five to twelve in the pool ed

13 anal yses. This finding was primarily driven

14 by Study 49, in which a differential dropout

15 rate may have contributed to the inbal ance.
16 Beyond the clinical trial data,

17 spont aneous reports resulting from al nost

18 five mllion patient years of exposure do not
19 suggest a risk of hospitalization in the

20 pedi atric age group that's greater than the
21 ot her age groups.

22 It's the opinion of Novartis that
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the totality of evidence supports the
appropriate use of Foradil as an effective
bronchodi |l at or, and provi des benefits for
asthma patients of all ages. Foradil renmains
an i nmportant option for physicians and
patients.

Thank you for your attention.

DR. SVENSON: Now I'll ask the team
from AstraZeneca to be first seated.

This nust be Cat herine Bonuccelli.

DR. BONUCCELLI: Thank you and good
afternoon to everybody here in the honme stretch
of a long day. |'m Dr. Cathy Bonuccelli, and
I'"mthe G obal Product Vice President for
Synbi cort at AstraZeneca. | want to thank the
Agency and the Committees for the opportunity to
be here today to present the benefit/risk of
AstraZeneca's Fornoteral -containing products,
with a particular focus on the conbination
product available in the U S., the Synbicort
(pMDI').

Il will start by introducing the
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1 expert advisors who are here with AstraZeneca
2 today: Gary Anderson, professor of
3 Respiratory Pharnmacol ogy and | mmunol ogy from

4 Mel bourne, Australia; Gary Cook, professor of

5 Bi ostatistics from Chapel Hill, North

6 Carolina; Craig LaForce, Clinical Professor

7 of Pediatrics from Ral ei gh, North Carolina;

8 Har ol d Nel son, professor of nedicine from

9 Denver, Col orado; and Mal col m Sears,

10 prof essor of nedicine fromHam |ton, Ontario.
11 Mul ti pl e speakers today have

12 reviewed the history leading up to today's
13 neeting, so |'mnot going to go through that
14 background again. What | will point out is

15 t hat both GSK and Novartis have shown you
16 data illustrating the significant clinical
17 benefits of LABAs, and the inportance of

18 using LABAs in conjunction with ICS.

19 We will now present a substantia
20 ampunt of data on Formoterol used either in
21 free or in fixed conbination with budesoni de,

22 reaffirmng the significant benefits of LABA
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1 I CS conbi nation therapy, and providing

2 reassurances that risks are mnimzed in this
3 setting of concomtant use.

4 Dr. Kranmer asked, what new data

5 will you show us today? While nuch of GSK's
6 data for sal neterol -containing products and

7 Novartis' data for Foradil was considered in
8 2005, the data that we will now show you has
9 not been previously considered.

10 This is what we will take you

11 t hrough this afternoon. After ny

12 i ntroduction, Dr. Thomas Anderson will review
13 t he AstraZeneca products of relevance, and
14 the scientific evidence denonstrating the
15 benefits that Synbicort provides for patients

16 with asthma, both by reducing future

17 asthma-rel ated risks and by inproving current
18 asthma control.

19 Then, Dr. Kevin Carroll will review
20 AstraZeneca's analysis of the dataset

21 requested by the FDA, which denonstrates that

22 there is no signal of an increased risk for
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1 Sym cort for the severe asthma-rel ated events
2 of specific interest today.

3 Dr. Carroll will also try to put

4 the differences between the AstraZeneca

5 anal ysis that you saw in your briefing

6 docunments and the FDA anal ysis into context

7 wi th each other.

8 Following Dr. Carroll's

9 presentation, | will cone back and revi ew our
10 conclusions fromthis review of benefit and

11 ri sk, that Synmbicort is an inportant

12 treatment option for patients with persistent
13 asthma that has a positive benefit/risk when
14 used as currently indicated, and that the

15 current prescribing informtion adequately

16 covers any potential risks of the class.

17 | will now introduce Dr. Thomas

18 Ander son, the nmedical science director for
19 Synbi cort at AstraZeneca, to review the

20 AstraZeneca products of relevance and the

21 benefit dat a.

22 DR. ANDERSON: Thank you,
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1 Dr. Bonuccelli. Just to set some context, there
2 are three AstraZeneca products that are rel evant
3 for today's discussion. The first and nost

4 recent is Synmbicort (pMVMDl), a fixed conbination
5 of the inhaled corticosteroid Budesoni de, and
6 the |l ong and rapid acting agoni st Fornoterol,

7 whi ch was approved by FDA in 2006.

8 Symbicort is indicated for

9 | ong-term mai nt enance treatnment of asthma in
10 patients 12 years of age and ol der. However
11 Synbicort is not for all asthma patients.

12 You heard it earlier today, and as clearly

13 stated in the | abel, Synbicort should only be

14 used for patients not adequately controlled
15 on ot her asthma controller nedications, or
16 whose di sease severity clearly warrants

17 initiation of treatnment with two nmai ntenance

18 t her api es.

19 There are two doses of Synbicort

20 avai l able, with a maxi num daily dose of

21 640ncg of Budesoni de and 18nctg of Fornoterol.
22 It should be noted that the dose of Fonoterol
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1 is the same for both Synbicort strengths.
2 There are two ot her products that
3 are highly relevant for today's discussion.

4 Synmbicort is available outside the U S. as

5 Synbi cort Turbuhaler. It's a dry powder

6 inhaler. And first available in 2000,

7 Synbi cort Turbuhaler is now registered for

8 asthma in nmore than 100 countries, and it has
9 an estinmate patient exposure of nore than

10 4,400 mllion treatnent days.

11 The approved Fornoterol doses in
12 Symbi cort Turbuhal er are 9, 18, or 36ntg
13 dai ly, expressed as delivered doses.

14 Therefore, outside the U S., Fornoterol is
15 approved at a higher daily dose than the

16 18ncg daily approved in the U S

17 OXI S turbuhaler is a fomoterol

18 nmonopr oduct first approved in 1996 and now
19 registered in 79 countries outside of the
20 US It's approved also for a range of

21 doses, and has an estimate patient exposure
22 of nmore than 1,400 mllion treatnent days.
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1 Both OXI S and Synbicort turbuhaler
2 are approved for children with asthma from
3 t he age of four in sone countries, but nostly
4 the age of six and upwards.

5 In specific studies, these products
6 have been proven to be therapeutically

7 equi val ent with regards to the Fornoterol

8 conponent. Therefore, it's highly rel evant
9 to include data fromall three products when
10 determ ning the overall benefit/risk of

11 For not er ol .

12 Il will nowturn to the benefits

13 review of Synmbicort. We will foeus on the
14 clinically relevant setting -- that is when
15 Fornmoterol is being added to Budesoni de. W
16 wi Il show you data on the benefits of adding
17 Fornmot erol to Budesoni de on reducing the

18 future risk of asthma, such as asthm

19 exacer bations and asthma worsenings. Al so,
20 we will show you benefits on inportant
21 nmeasures of current control, the inpairnent
22 of asthma, as Dr. Stoloff told you about
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1 before -- nanely asthma synptons, |ung

2 function neasured by FV1, asthma stability

3 nmeasured as norning peak flow, and

4 asthma-rel ated quality of life.

5 The asthnma-rel ated endpoi nts that
6 measure the future risk of the disease, such
7 as asthnma exacerbations, are being assessed
8 today here as possible adverse effects of

9 t herapy. Therefore, | would like to start by

10 presenti ng data that shows that adding

11 Fornmot erol to Budesonide actually | owers

12 asthma future risk.

13 This is the Facet study. It's a

14 clinical trial designed specifically to study
15 severe asthma exacerbations. The study

16 i ncluded 852 subjects with noderate to severe
17 asthma, and it conpared a treatnment with a

18 | ow dose Budesonide to the same dose with the
19 addi tion of Fonoterol.

20 It al so conpared a noderate dose of
21 Budesonide to the sane dose plus Fonoterol

22 over the one-year treatnment period. You saw
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it briefly earlier in Dr. Lemanske's
presentation. Facet was published in the New
Engl and Journal of Medicine -- Medical

Journal in 1997, and it's a very inportant
and groundbreaking study supporting the

devel opnent of | CS-LABA conbinations, and it
was al so the first major study to have asthnma
exacerbations as a primry endpoint.

Addi ng Fornoterol to either a | ow
or a noderate daily dose of Budesonide
significantly reduced the risk of a severe
ast hma exacerbation conpared to treatnment
wi t h Budesoni de al one.

A severe asthma exacerbation was
defined as the need for oral steroid
treatment, or a nore than 30 percent decrease
in morning peak flow frombaseline. |If we
only look at oral steroid treatnents, the
results are the sanme -- nunbers creep down of
course. Asthma-rel ated hospitalizations were
not part of the definition of asthna

exacerbations in this trial. The nunber of
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1 asthma-rel ated hospitalizations are | ow but
2 go in the sanme direction as the main result.
3 In the | ow dose Budesoni de

4 conparison, there were three versus one

5 asthma-rel ated hospitalizations. 1In the high

6 dose Budesoni de conparison, there were four

7 versus one, both favoring the groups treated

8 wi th Fornoterol.

9 Agai n, these results suggest that
10 Synbi cort reduces future asthma risk, even
11 for the nore severe events such as
12 hospitalizations. | would |like to point out

13 t hat the high dose conbination treatnent in
14 this figure is equivalent to the higher

15 approved U.S. dose of Synbicort.

16 Anot her key endpoint of Facet, mld
17 ast hma exacerbations, is a neasure of asthma
18 wor seni ngs with increased reliever use,

19 decrease in lung function, and awakeni ngs due
20 to asthma. For a patient, this neans days

21 with uncontrolled asthna.

22 As you can see fromthis data,
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1 simlar to the severe asthma exacerbations
2 addi ng Fornoterol to Budesonide significantly
3 reduced the rate of asthma worsenings.
4 VWhat you are seeing here are the
5 results from Facet from asthma synptonms. A
6 hi gher score neans worse synptons, and thus,
7 |l ower is better. The results confirmthat
8 addi ng Fornoterol to either dose of
9 Budesoni de resulted in significant reduction
10 in asthma synptons that was maintained
11 wi t hout di mi nution over the 12 nonths of the
12 study. In addition, Formoterol reduced the
13 need for reliever nedication, and inproved
14 l ung function.
15 Four years after Facet, the Optinma
16 study confirmed the Facet result, once again
17 showi ng that adding Fornmoterol to Budesonide
18 reduces severe asthmm exacerbations as well
19 as asthma worsenings. Once again, asthnm
20 hospi tal i zati ons went in favor of those
21 treated with Budesoni de and Fornoterol.
22 Therefore, when rigorously studied in studies
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1 t hat are designed for the purpose, adding

2 Fornot erol to Budesoni de reduces rather than
3 i ncreases the risk of asthma exacerbati ons.
4 Study 717 is one of the pivotal

5 trials for Symbicort (pMDI) in noderate to

6 severe asthma in the U.S. This Kapl an- Mei er
7 curve shows asthma worseni ngs, and | ower

8 nunmbers indicate nore patients with events.
9 Ast hma wor seni ngs were predefined as

10 i ncreases in asthm synptons, increases in
11 reliever use, reduction in lung function, or
12 clinical worsenings.

13 In terms of benefit, you can see
14 that fewer patients on Symbicort, shown in
15 green, had a worsening, and it took | onger
16 for the worsening to occur. The purple line
17 shows the conbi nati on of separate conponents

18 whi ch had equal efficacy to Synbicort.

19 In terms of risk, it should be

20 noted that this study nandated the renmoval of
21 patients with worsening asthnma who were then
22 not foll owed further.
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1 This makes this particular study by
2 design | ess suitable for assessing nore

3 serious asthma events such as

4 hospi tal i zati ons. However, this was one of

5 the four trials included in the analysis

6 provi ded by the FDA today. Optima and Facet

7 was not .

8 This study, combined with Facet and
9 Optima, provides strong evidence that adding
10 Fornoterol to Budesonide -- that is treating
11 patients with Symbicort -- reduces rather

12 than increases future risk of asthma events.
13 Continuing with other data from

14 717, | will now discuss the benefits of

15 Synbi cort on neasures of current control of
16 asthma patients. [It's inportant to note that
17 constricted airways and poor |ung function
18 are key burdens to asthma patients, and

19 i nproving lung function is a key goal of

20 treat ments.

21 To the left, in green, we see the
22 rapid and | ong |asting bronchodilation of
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1 Synbi cort over 12 hours, provided on the

2 first day of treatment. | would like to

3 poi nt out three things on the right. First,
4 12 weeks of treatment with Symbicort, shown

5 in green, inproves pre-dose FEV1 nore than

6 Budesoni de al one, which is shown in blue.

7 This is a nmeasure of the baseline |ung

8 function and asthma stability.

9 Secondly, the effect of LABAs used
10 as nonot herapy after w thdrawal of the

11 steroid can be seen here. Fornoterol alone,
12 shown in orange, inproves |lung function

13 better than placebo, but it's less effective
14 during chronic dosing than the conbinati on.

15 This also reaffirns that LABAs shoul d not be
16 used wi t hout | CS.
17 Finally, after chronic treatnent

18 for 12 weeks, with Synbicort in green, and

19 t he separate conponents in purple, the
20 magni t ude, the speed of onset, and the
21 duration of bronchodilatation are fully
22 mai ntained. It also illustrates, when you

Beta Court Reporting
(202) 464-2400 www.betareporting.com (800) 522-2382

800530c0-80cb-45e8-97e2-4623877f3dca



453

1 | ook at the difference between the orange

2 curve and the green and purple ones, how

3 concom tant use of Budesoni de maintains the
4 responsi veness to Fornoterol.

5 | will take the next couple of

6 slides to put the efficacy seen in children
7 into context with what's seen in ol der

8 patients. This figure provides an overview

9 of the seven Synbicort studies in the U S.

10 that included norning pre-dose peak flow, a
11 neasure of asthma stability, and the |ung
12 function, before they take their dose. The
13 studi es are arranged by age group, and

14 i ncludes conparison of Synbicort to

15 Budesoni de. Five of these studies included
16 patients age six to |less than twel ve.

17 Point estimates to the left favor
18 Budesoni de, while dose to the right favor

19 Synbicort. As shown here, the benefits of
20 Synmbi cort is greater than what is achieved
21 with Budesonide, in itself a very active and

22 effective treatnment. These inprovenents are
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seen across all age groups from children age
si x and ol der.

Quality of life, as we heard
earlier today in the presentations of
Dr. Seymour and Dr. Chowdhury, it's an
i nportant overall nmeasure of asthma control
for both children and adults. As pointed out
in the FDA Pul nonary Divisions briefing
document, | CS-LABA conbi nation therapies are
the only asthma treatnents that have shown
nmeani ngf ul i nprovenents in this endpoint. In
both of the U S. Pivotal trials, Synbicort
denonstrated clinically rel evant-i nprovenent
in quality of |life versus placebo, using the
Ast hma Quality of Life Questionnaire, AQLQ a
val i dated instrunment.

Thi s norning, you saw one of the
studi es presented by Dr. Seynour, and here is
t he other one, Study 716 in patients with
mld to noderate asthma.

Quality of life was inproved in al

active treatnment groups, with the greatest
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1 i nprovenent from baseline observed for
2 Synmbicort. In Synmbicort pediatric studies,
3 quality of life has been assessed using the

4 Pedi atric Asthma Quality of Life

5 Questionnaire, PAQLQ in patients aged twelve
6 to eleven, (?) as shown in the data to the

7 right froma six-nonth study in children.

8 Al t hough this study did not have a

9 pl acebo conparator, the treatnment differences
10 for Symbicort versus Budesonide were simlar

11 to that seen in adults, and the inmprovenment

12 from baseline net the MD of 0.5. Overall,

13 t hese data denopnstrate inproved quality of
14 life with conmbination therapy, and suggest
15 there there's simlar benefits in children

16 and adul ts.

17 So as denonstrated today, Synbicort
18 has a positive benefit profile. The addition
19 of Fonoterol to Budesonide as provided with
20 Synmbi cort reduces the future risk to patients
21 of asthma worseni ngs and exacerbati ons.

22 Furthernore, Synmbicort results in significant
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1 and meani ngful inprovenments of |ung function,
2 synptons, reliever use, and health-rel ated

3 quality of life.

4 For patients, this neans

5 significantly nore days w thout inpairment

6 from asthma, and for any one of you who

7 treats asthma or who has asthma yourself, you
8 know that this is meaningful to patients.

9 Finally, there's evidence that

10 children al so experience benefits simlar to
11 those seen in adults for validated neasures
12 of asthma control and quality of life.

13 | will now hand over to Dr. Kevin
14 Carroll, who will present our analysis of

15 risk with focus on the events of particul ar
16 i nterest.

17 Thank you.

18 DR. CARROLL: Thank you, Thonmas.
19 Over the next 15 mnutes, | wll
20 present an overall assessnment to risk to

21 address the key question here today, being,
22 does Fornoterol increase the risk of
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1 ast hma-rel ated events. The assessnment wil |
2 be based primarily on trials and trial data

3 that nmet FDA's pre-specified criteria for

4 inclusion as outlined in the AstraZeneca

5 briefing document, and I will also briefly

6 refer to sone epidem ol ogi cal data.

7 During the discussion, | wll

8 clarify why and how t he anal yses presented in
9 t he AstraZeneca briefing docunment differ from
10 those presented in FDA's statistical briefing

11 package.

12 When | ooki ng at a potential issue
13 of drug safety, the commonly accepted

14 practice is to consider all trial data at all
15 doses, both approved and unapproved, in order
16 to maxi m ze the avail able information on the
17 potential risk. Thus, in order to best

18 assess the potential risks associated with

19 LABAs, FDA asked sponsors to provi de data

20 fromall blinded parallel group, random zed
21 control trials conducted with a LABA in the
22 treatnent of asthma.
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The data fromthese trials then
underwent a pre-specified adjudication
process for serious asthma-rel ated events
occurring on treatnent. As shown in this
slide, a total of 42 trials in just over
23,500 patients nmet FDA's predefined
criteria.

As previously nmentioned, the
anal ysis provided by FDA in their materials
includes only 1,270 patients from four
AstraZeneca trials, nmeaning that 38 trials
and around 95 percent of the data in over
22,000 patients have been excluded. FDA' s
analysis is therefore based on just
5 percent -- 5 percent of the data originally
suppl i ed by AstraZeneca.

This dramatic falloff in patient
nunbers i s because after receiving the trial
data from AstraZeneca, the Qualitative Safety
and Phar maco- epi dem ol ogy group at FDA
applied additional exclusion criteria to the

data, as shown on the slide. These criteria
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1 resulted in the exclusion of highly rel evant
2 data such as study arnms with Fornoterol and
3 Budesoni de received in free conbination at
4 the sanme ratio as contained in Synmbicort, in
5 data in children less than 12, and data at
6 doses higher than the currently approved
7 total daily Fornoterol dose.

8 Now, in line with comments that we
9 heard this norning from Dr. Seynour in which
10 the therapeutic equivalents of free and fixed

11 combi nati ons of Budesoni de and For not er ol

12 have been established, and al so bearing in

13 m nd the comments from Dr. Chowdhury rel ating
14 to the inportance of | ooking at higher doses,
15 be that free or fixed in conbination or in

16 terms of OXI'S turbuhal er, AstraZeneca

17 strongly believes it is essential to consider
18 all the control trial data that were

19 originally requested by FDA to ensure a

20 conpr ehensi ve and thorough assessnment of

21 risk. And | shall say a little bit nore

22 about this later.
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1 Hence, the data |' m about to show

2 you is based on all 42 trials and 23, 500

3 patients that met FDA's predefined inclusion
4 criteria. The events I'll be | ooking at,

5 agai n, as requested by FDA, are as listed on
6 the slide. The main conparison wll be for
7 Formot erol versus non-LABA cont ai ni ng

8 products, but | wll also show you nore

9 refined conparisons, |ooking specifically at
10 Fornoterol in conbination with ICS, and

11 Fornmot erol at doses equal to or greater than

12 the U.S. approved dose of 18ncg per day.
13 Finally, I will also show you data
14 in the pediatric subpopul ati on of patients

15 aged under 12 years.

16 So now l'd like to turn to the data
17 t hensel ves. Here, you can see that in the

18 overall trial data set, there were seven

19 deat hs, splitting three versus four for

20 For not erol and non- For noterol groups

21 respectively. Consequently, there is little
22 evidence for an increased risk of death with
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1 For not erol - cont ai ni ng products based on these
2 adj udi cated data. Also, there was one

3 asthma-rel ated intubation in the Fornoterol
4 group, and inportantly, there were no

5 ast hma-rel at ed deat hs.

6 In ternms of asthma-rel ated

7 hospitalizations, this is the one event type
8 occurring frequently enough to allow a

9 detai |l ed assessnment of risk. Here, you can
10 see that in the third line, there were a

11 total of 161 events, giving event rates in

12 the four line of approximately 12 and 16 per

13 1,000 patients per year for Fornmpterol and
14 non- For not er ol groups respectively. Hence,
15 both the relative risk and rate difference
16 anal yses show nunerically | ower risk of

17 asthma-rel ated hospitalization for

18 For not erol - cont ai ni ng products conpared to
19 non- For not er ol - cont ai ni ng products.

20 And as outlined in our briefing

21 materials, we also |ooked at the data in key
22 subgroups such as gender, race, baseline
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1 asthma severity, and we also | ooked at the

2 data in ternms of longer termtrials of at

3 | east six nonths' duration. The results of

4 t hese anal yses were consistent with the

5 overall results, showing a nunerically | ower

6 ri sk of asthma-rel ated hospitalization for

7 the Fornmoterol group relative to the

8 non- For not erol group.

9 In this slide, the hospitalization
10 data are redisplayed as a Kapl an- Mei er plot.
11 As you woul d expect fromthe previous slide,
12 time to first asthma-rel ated hospitalization
13 is longer for the Fornoterol group, with the
14 curves diverging snoothly, and no evidence of
15 an increasing risk with tine.

16 Now, in the previous two slides,
17 showed you the overall result across the 42
18 trials, and here, | take the opportunity to

19 di splay the trial data individually. Each

20 hori zontal bar represents a separate trial,
21 in the mddle of which is shown the point
22 estimate for that trial and at the foot of
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1 the slide, shown in orange, is the overal
2 relative risk and confidence interval

3 esti mat e.

4 Synbols to the left favor

5 Fornmoterol and to the right, non-LABA. As

6 you can see, there is sonme variability but

7 the confidence interval tend to include the
8 line of unity. As before, both the relative
9 risk and rate difference anal yses show a

10 numerically lower risk of asthma-rel ated

11 hospitalization for Fornoterol-containing
12 products conpared to

13 non- For not er ol - cont ai ni ng products.

14 At this point, I'd |like to pause
15 for a noment and turn back to reflect on

16 FDA's analysis of the Fornoterol data. As I
17 menti oned before, additional exclusion

18 criteria were applied to the AstraZeneca

19 data, and this resulted in FDA s anal ysis
20 bei ng based on just four partial trials in

21 1,270 patients. That's only 5 percent of the

22 data originally requested by FDA.
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1 Here, you can see the four trials

2 included in FDA's analysis, together with the
3 corresponding relative risk result and

4 confidence interval shown in green at the

5 foot of the slide. Also shown in orange is a
6 relative risk result based on all 42 trials

7 for conmparison. Note the difference in the

8 wi dt h of the confidence interval, indicating
9 the | oss of precision in FDA' s restricted

10 anal ysis, which is based on just seven

11 events.

12 This shows the inmportance of

13 evaluating all the data that were originally
14 requested by FDA to allow for a nore conpl ete
15 and personal assessnent of the safety of

16 Fornoterol as used in the U.S.

17 Movi ng on, and as | prom sed

18 earlier, I'd now like to show you a nore

19 refined conparison | ooking at Fornoterol in

20 combi nation with ICS, which is very pertinent
21 to the treatnment of patients as outlined both

22 in the |label and in current treatnent
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1 gui del i nes.

2 A total of 29 trials and just over
3 18, 000 patients contributed to this analysis.
4 As you can see in our data for Fornoterol

5 t he patent for LABA plus ICS versus ICS al one

6 is essentially the same as that seen for LABA
7 ver sus non- LABA cont ai ni ng products.

8 Now, we can even further refine the
9 anal ysis of Formoterol plus ICS by | ooking

10 only at trials where the total daily dose of
11 Fornmot erol was equal to or greater than the

12 U.S. approved dose of 18ncg a day. For this

13 anal ysis, a total of 17 trials and 7,213

14 patients contributed. As in the previous

15 slide, there is no evidence for an increased
16 ri sk of asthma-rel ated hospitalization for
17 Fornoterol in conmbination with ICS when

18 adm ni stered at a total daily dose of 18ntg
19 or greater.

20 Now, it is inportant to note that
21 this particular analysis includes all the

22 patient data included in FDA' s anal ysis, but
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1 is nmore conplete, as it also includes

2 Fornoterol in conmbination with ICS at doses
3 at | east as high as the approved U. S. dose.
4 Hence, if there was truly an excess
5 ri sk of hospitalization for Fornmoterol in

6 combi nation with ICS, this analysis, with

7 Fornmot erol at doses of at |east 18ncg per

8 day, is one where we m ght reasonably expect
9 to see a signal. And as you can see, no

10 signal is evident.

11 To summari ze, | have shown you

12 asthma-rel ated hospitalization data anal yzed
13 in terms of first, the LABA versus non- LABA;
14 secondly, in terms of ICS plus LABA versus
15 I CS al one; and finally, in terms of ICS plus

16 LABA versus |ICS al one, where the total daily

17 dose of Formoterol is at |east 18ncg per day.
18 The overall results of these

19 anal yses are shown on this slide for

20 conpari son.

21 As you can see, the data are very
22 consi stent across anal yses, show ng no
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increase in the risk of asthma-rel ated
hospitalization for LABA-containing products.
It's also a value to consider the other

anal yses of interest such as those provided
by GSK, where data on the free and fi xed
conmbi nation of an ICS and a LABA are

consi dered separately.

VWhen we do this for Fornoterol, we
say there is no evidence of an increased risk
of hospitalization either when Fornoterol is
given in free conmbination with an I CS or when
Fornoterol is given in fixed conbination as
in Symbicort.

On this next slide, we've | ooked at
t he number of hospitalizations as a function
of accunul ating Fornoterol dose. As you can
see in the colum to the right, there's no
i ndi cation of an increasing risk of
hospitalization with increasing dose. Now
|'ve added the corresponding data for the
non- LABA-treated patients. You can see, in

addition to there being no dose response for
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hospitalizations with increasing Fornoterol
dose, the hospitalization rate was
consistently | ower than that for
non- LABA-treated patients.

Now, this all strongly argues
agai nst a pharmacol ogi cal dose-related risk
with Fornoterol when used appropriately
together with an | CS.

| would now |ike to nove on to | ook
at the pediatric patient data. 1In the
overall trial data, there were 3,423 children
aged between four and twelve years, and
around 2,150 of whom were treated with
Fornoterol. None of these data were included
in the FDA's analysis of risk. There were no
deat hs or intubations anmongst these patients.

Here, you can see there were a
total of 39 hospitalization events in
pediatric patients, given event rates of
approxi mately 35 and 29 per 1,000 patients
per year for Fornoterol and non-Fornoterol

groups respectively.
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1 Here, the data are displayed by

2 i ndividual trial. Wiile the overall relative
3 risk and risk difference anal yses show poi nt
4 estimates that tend to favor non-LABA-treated
5 patients, the confidence intervals are w de

6 and consistent with no increase in risk,

7 reflecting the individual trial data where

8 the confidence intervals all include the Iine

9 of unity.

10 As we pointed out in our briefing
11 materials, the result here is influenced by
12 the poor performance of a sub-therapeutic
13 dose of Budesoni de and Fornoterol in Trial
14 673. Consequently, seven hospitalizations
15 were observed in this trial due to a | ack of
16 efficacy. |If the pediatric data are

17 reconsi dered without this sub-therapeutic
18 dose, it is interesting to note that the

19 poi nt estimate reduces to .8. And | should
20 poi nt out that as outlined in our briefing
21 docunent, our data in adol escents is

22 consistent with the overall trial data.
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1 To summari ze then, in roughly 3,400
2 pedi atric patients aged between four and

3 twel ve years, there was little difference in
4 the hospitalization rate between LABA and

5 non- LABA-treated patients.

6 Whil e the data did not favor

7 Formot erol nunerically, confidence intervals
8 were wi de both for the overall analysis and

9 for individual trials straddling the |ine of
10 unity.

11 Movi ng on now briefly to | ook at

12 epi dem ol ogi cal data, while asthma preval ence
13 has been increasing right into the early

14 2000s, there is no signal of an increase in
15 asthma nortality after the introduction of

16 LABAs, as seen in this slide of U S. data

17 previ ously shown by Dr. Stol off.

18 As a conplenment to U. S. data, here
19 you can see the devel opment of asthmma

20 nortality of the past 10 years in Sweden

21 based on data fromthe National Death

22 Regi stry. Sweden is the first country where
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1 Synbi cort was approved and where Fornoterol

2 is the predom nant LABA. It's therefore

3 reassuring to see that during the period with
4 a marked increase in the use of LABAs, and of
5 Formoterol in particular, there is no

6 evi dence of any negative trend in asthm

7 nortality.

8 On the contrary, decline in asthm
9 nortality seen is continued over this period
10 of time strongly support the current

11 treatment practice guidelines for the

12 managenment of asthma.

13 Il will now turn back te

14 Dr. Bonuccelli, who will conclude today's

15 present ation.

16 DR. BONUCCELLI: Thank you,

17 Dr. Carroll.
18 I n summary, AstraZeneca believes

19 that the benefits of Synmbicort have been

20 shown unequivocally in controlled clinical
21 trials in adults, adol escents and children.
22 In asthma patients not well-controlled on ICS
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al one, Symbicort inproves current control of
asthma, and al so reduces the risk of future
ast hma worseni ngs and exacerbati ons.

In addition, in the FDA-requested
and adjudi cated data set of 23,510 patients
across 42 controlled, random zed, blinded,
parall el group trials, there was no evidence
of increased risk of asthma-rel ated deat hs,

i ntubations, or hospitalizations for
For not erol when used with an inhal ed

steroid -- that is for Synbicort.
Specifically, in this data set, there were no
asthma-rel ated deat hs, and asthma-rel ated
hospi tal i zati ons occurred | ess frequently in
Fornmoterol -treated patients. These results
are conprehensive and nore precise, with
narrower confidence intervals than the

anal ysis done by the FDA, which included only
5 percent of the FDA requested data.

I n conclusion then, Synbicort
(pMDI), when used as indicated, is a safe,

effective, and inportant nedicine for

472
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1 patients whose asthma is not controlled on

2 i nhal ed steroids alone. The indication for

3 Synbi cort is appropriate, and the box warning
4 and safety precautions in the current |abel

5 adequately descri be any potential risks.

6 G ven the conpelling scientific and
7 clinical evidence supporting the positive

8 benefit/risks of Symbicort (pMDl), we feel

9 strongly it should remain available to

10 patients and prescribers.

11 And as al ways, AstraZeneca is happy
12 to discuss any additional steps that we coul d
13 take to ensure the safe and effective use of

14 Synbi cort.

15 Thank you for your attention.

16 DR. SWENSON: We've heard a lot, and
17 we're now 30 m nutes past schedule. |1'msure
18 there's still a nunber of questions.

19 And I'd like to just possibly get a
20 sense fromthe panels here if they wish to at
21 | east have a few questions before we end the
22 day here. There will be tine tonorrow, but
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of course, nenories are fresh now fromthese
presentations. We may not have everyone
here, but could |I get a show of hands of
whet her there's any sentinment to continued
guestioning here or to save it for tonorrow?
Those in favor of any further
guestion period? Okay.
Then we neet again here tonorrow
nor ni ng at 8: 30.
(Wher eupon, at approximtely 5:57
p. m, the PROCEEDI NGS were

adj ourned.)

* * * * *
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